VSB TECHNICAL FACULTY DEPARTMENT OF PUBLIC
|| || UNIVERSITY | OF ECONOMICS | ECONOMICS
OF OSTRAVA

VSB — Technical University of Ostrava
Faculty of Economics
Department of Public Economics

DEVELOPMENT AND ADMINISTRATION
OF BORDER AREAS OF THE CZECH
REPUBLIC AND POLAND

SUPPORT FOR SUSTAINABLE DEVELOPMENT

’ RASPO

2020
Ostrava, Czech Republic




VSB — Technical University of Ostrava
Faculty of Economics
Department of Public Economics

DEVELOPMENT AND ADMINISTRATION OF BORDER

AREAS OF THE CZECH REPUBLIC AND POLAND
SUPPORT FOR SUSTAINABLE DEVELOPMENT

Conference Proceedings of RASPO 2020

’ RASPO

Editor

Eva Ardielli

Conference Proceedings of the 3rd ONLINE IntermaticGcientific Conference
June 12, 2020
https://lwww.ekf.vsb.cz/raspo/en/



DEVELOPMENT AND ADMINISTRATION OF BORDER AREAS OF T HE CZECH
REPUBLIC AND POLAND - SUPPORT FOR SUSTAINABLE DEVEL OPMENT

Conference Proceedings of RASPO 2020

Author: Collective of authors
Department, Faculty: Department of Public Economidsaculty of
Economics, VSB — Technical University of Ostrava
Title: DEVELOPMENT AND ADMINISTRATION OF BORDER ARAS OF

THE CZECH REPUBLIC AND POLAND - SUPPORT FOR
SUSTAINABLE DEVELOPMENT. Conference ProceedingRASPO

2020.

Editor: Ing. Eva Ardielli, Ph.D.

Place, year, edition: Ostrava, 2028 eHition

Pages: 260

Published: VSB - Technical University of Ostrava, 17. listopadu2152,
708 33 Ostrava-Poruba

Printed: Editorial Centre/ SB — Technical University of Ostrava

Number of copies: 30

NOT FOR SALE
ISBN 978-80-248-4412-1

ISBN 978-80-248-4413-8
On-line



Program Committee

Ing. Bc. Jii Betica, Ph.D.
VSB - TU Ostrava, Faculty of Economics, Czech Repub

Dr. Agnieszka Bobrowska
University of Opole, Faculty of Economics, Poland

Doc. Ing. Martina Halaskova, Ph.D.
VSB - TU Ostrava, Faculty of Economics, Czech Repub

Prof. Ing. Kamila Janovska, Ph.D.
VSB - TU Ostrava, Faculty of Materials Science @rdhnology, Czech Republic

Prof. dr hab. Sabina Kauf
University of Opole, Faculty of Economics, Poland

Dr. Grazyna Kozu-Cieslak
University of Technology and Humanities in Radoag Uty of Economics, Poland

Dr. Maja Krasucka
University of Opole, Faculty of Economics, Poland

Prof. dr hab. Marta Meciejasawiatkiewicz
University of Opole, Faculty of Economics, Poland

Dr. Laura Patkowska-Prokopczyk
University of Opole, Faculty of Economics, Poland

Prof. dr hab. Janusz Stodczyk
University of Opole, Faculty of Economics, Poland

Prof. dr hab. Stanistawa Sokotowska
University of Opole, Faculty of Economics, Poland

Prof. dr hab. Wojciech Sita
University of Technology and Humanities in Radoag Uty of Economics, Poland

Doc. Mgr. Pavel Saradin, Ph.D.
Palacky University Olomouc, Faculty of Arts, Cz&gpublic

Doc. Ing. Petr Tomanek, CSc.
VSB - TU Ostrava, Faculty of Economics, Czech Réapub

Prof. PhDr. FrantiSek Varadzin, CSc.
Silesian University in Opava, School of Businessifdicstration in Karvina, Czech Republic

Doc. Ing. Iveta Vo#akova, Ph.D.
VSB - TU Ostrava, Faculty of Materials Science @rdhnology, Czech Republic



Doc. Ing. Iveta Vrabkova, Ph.D.
VSB - TU Ostrava, Faculty of Economics, Czech Réapub

Conference Guarantee

doc. Ing. Iveta Vrabkova, Ph.D.
VSB - TU Ostrava, Faculty of Economics, Czech Réapub

Conference Organizing Guarantee

Ing. Eva Ardielli, Ph. D.
VSB - TU Ostrava, Faculty of Economics, Czech Rapub

Organizing Committee

Ing. Bc. Jii Betica, Ph.D.
VSB - TU Ostrava, Faculty of Economics, Czech Repub

Ing. Eva Kovéova, Ph.D.
VSB - TU Ostrava, Faculty of Economics, Czech Réapub

Editor

Ing. Eva Ardielli, Ph. D.
VSB - TU Ostrava, Faculty of Economics, Czech Rapub

Suggested Citation

AUTHOR, A. Title of paper. In: ARDIELLI, E. (ed.Proceedings of the'8International
Scientific Conference Development and AdministratibBorder Areas of the Czech Republic
and Poland — Support for Sustainable DevelopmefASHRO 20200strava: VSB — Technical
University of Ostrava, 2020, pp. XxX-XxX. ISBN 988-248-4412-1. ISBN 978-80-248-4413-
8 (On-line.)

Publication is not a subject of language checkePagre sorted by author’s names in
alphabetical order. All papers passed a doubledbiwiew process.



Prologue

Dear readers,

this is the Proceedings of papers that were predeat the 3 International Scientific
conference “Development and Administration of Bordeeas of the Czech Republic and
Poland - Support for Sustainable Development” omgh by the Department of Public
Economics, Faculty of Economics of the VSB - TechhUniversity of Ostrava.

The 3¢ International Scientific Confereng®evelopment and Administration of Border
Areas of the Czech Republic and Poland - Support foSustainable Development
(RASPO)“ was organized on June 12, 2020. Due to the CO\ADpdndemic, this year's
conference took place virtually.

The conference traditionally responds to commounessof the Czech-Polish border and the
most discussed topics usually include Economic andial challenges of sustainable
development, Economics and public services at theall level, Sustainable public
administration and cross-border cooperation, Cejtathnic minorities and migration, Public
transport and reduction of air pollution, Ecologyeaefficient waste management.

Academics and students from Czech and Polish wities shared their professional
experience and scientific research in real time.nMdopics included the COVID-19
pandemic problem. The virtual conference showet dbademics and students from Czech
and Polish universities not only bring valuableestific research results, but can also respond
effectively to the new communication on-line tools.

This Proceedings of the RASPO 2020 conference diecthe peer-reviewed papers that have
been successful in the review procedure and wegseoaed by the Scientific Committee for
publication.

Ostrava, June 2020

Iveta Vrabkova

Head of the Department of Public Economics
Faculty of Economics
VSB — TU Ostrava
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Comparison of the Financial Indicators of the ERASMJS+ Program in the
Czech Republic and Poland

Eva Ardielli 1, Adéla Rybarikova!

WSB — Technical University of Ostrava
Faculty of Economics
Department of Public Economics
Sokolskéa 33, 702 00 Ostrava 1, Czech Republic
eva.ardielli@vsb.cz, adela.rybarikova.st@vsb.cz

Abstract

School systems in the current European Union amng digerse. However, there are common
trends and principles that are applied in all coast The form and extent of individual
implementation can vary. General trends and prewitinclude equality of access to
education, multicultural education, emphasis on tevelopment of key competences,
emphasis on communication, the principle of empbdits and labor market links, emphasis
on mobility, cooperation and lifelong learning,.eftie EU strongly supports the international
mobility of higher education students. The Erasmysrogram is an important tool in this
area. The intention is to support students in tbarts to acquire skills that will contribute to
their personal development and increase their eyaplbty. This paper is focused on the
issue of student’s mobility within the Erasmus+greomme in tertiary education in the Czech
Republic and Poland and the comparison of main ltyl@nd financial indicators. As a
result, the EU countries are classified into growpsthe basis of available grants per
participant. Based on the performed cluster anslybe Czech Republic and Poland belong
to the countries with the lowest financial suppgmet participant of the Erasmus + program in
tertiary education.

Keywords. Comparison, Czech Republic, ERASMUS+, Poland, studebility

JEL Classification: F68, H11, Z10, Z19

1 Introduction

The term mobility, or the ability to move, is bedag increasingly important. We can consider the ititgtof
citizens as basic mobility, which is automatic @reras members of the European Union. Freedom oément
for persons within the European Union is one of finedamental rights of citizens of all Member Sgate
Freedom of movement is of great importance for woskwvho can seek employment within the Europeaouliab
market, where the supply of job opportunities gn#icantly wider and more diverse than in the dtods of
individual national economies (European Commissifi8). More and more often also students, paditpin
further education, teachers, masters of traininginstructors are interested in mobility. This freed of
movement is called student mobility. Students leteeschools of their home countries for counttigeughout
Europe and beyond (European Union, 2017).

Cultural exchange has positive effects on all imedl For students, the greatest benefit of mokbdity cultural
exchange is undoubtedly gaining new experiencegrauning in a foreign language, gaining new frieraohgl
contacts and gaining a general overview in the pemo context. In addition to the benefits that uralt
exchange provides, there are also barriers ancédbstof various kinds. These barriers include,efcample,
social, cultural and linguistic barriers, includimgonomic barriers (UNESCO, 2020a and Eijnden,t Al.e
2017).

Individual measures have been introduced to renoos least reduce these barriers. General measwatade,
for example, the promotion of language learningictwiwould lead to the acquisition of at least t@maduages
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spoken in the European Union. Improving accessctwmlarships and creating new financial instrumenots
support mobility (loans, grants, etc.), see Konfiseopskych spokgenstvi (2009). Introduced measures in favor
of students, should motivate students to complaté @f their studies abroad, in recognition of past study
time spent training abroad, using the European E§/BEm and introduction of foreign language amesm

to the diplomas (UNESCO, 2020b).

This paper is focused on the issue of student'silihotwvithin the Erasmus+ programme in the Czectpirgic

and Poland. The aim is to compare the mobility fimahcial indicators of Erasmus+ programme in tdidry

education in the Czech Republic and Poland anth&sify the EU countries in terms of the amoung@ints per
participant in higher education.

The topic of evaluating student exchange progrants cultural exchange is very important and currdiie
European Commission evaluates these projects geary see European Union (2017). Specialized aeslgre
also taking place in the academic sphere. For elkarvarques, Zapp, and Powell (2020) examined thege
patterns in the development of Erasmus Mundus Iégiree Programme - the expansion of the prograen, t
consolidation of pan-European networks, and théigyaation of and coordination by central univeiestin
these Europeanization processes. Ardielli (2018)luated the language skills and participation oreifm
culture in EU countries.

2 Mobility in Education at the European Union

Mobility in education, i.e. transnational mobility acquire new skills, is one of the fundamentaysvia which
individuals, and in particular young people, capiiave their future employability and enhance peasgnowth.
Mobility in education increases the quality of hunapital, as it gives students access to new ledyd and
develops their language skills and interculturahpetences. Thanks to mobility in education, edocatind
training systems and institutions have become ropes, more European and international, more addesand
more efficient (Bozoki, 2013). Mobility can alsorestigthen Europe's competitiveness by helping tdd bai
knowledge-intensive society, thus contributingtie goals set out in the Lisbon Strategy for Groarld Jobs
(European Commission, 2018; Capano and Piattodil 20

Mobility in education has other positive featuresr example, it can be beneficial in combating tisks of
protectionism and xenophobia, which arise in timegconomic crisis. It can support the deepeningafng
people's sense of European identity and citizendhiglso helps the movement of knowledge, whiclvasy
important for the future of a knowledge-based Earogee Europa (2020) and Eijnden, J. et al. (201h79.
potential of mobility in education and acquiringnn&nowledge can be also exploited as a means atinge
jobs and combating unemployment and an importgre@f long-term sustainability, see Drasticha@16b)
and Slavata (2017) that points out the contex¢ss imobility and the higher unemployment.

Related to mobility of students, there could be sdactors — economic, social and psychological —ictvh
tend to lead to low mobility. For example, movirgat new location often appears to be costly dueckegy for
housing. The European Union therefore supportsiiegrmobility in the long term through various prams
and initiatives, and in particular the Lifelong leimg Program, which covers a wide range of arkaarning
mobility is also supported by the Structural Funtise mobility and exchange of higher educationfstafi
students between European and non-European utigerisi supported by the Erasmus and Tempus pragram
see Lifelong Learning Platform (2020).

The European Commission has helped to create aewafhools to facilitate mobility, such as Europathe
European Credit Transfer and Accumulation Syste@T(&, higher education), the Diploma Supplement, the
European Qualifications Framework for lifelong leiag, the European Credit System for Vocational dadion
and Training (ECVET), the pass Youthpass 'youthspad, the EURAXESS portal, the visa directive for
students and the visa package for researcherser@umobility programs, tools and initiatives togathieach
different sections of the young European populatitomise Evropskych spalenstvi, 2009).

2.1 Educational Programmes

As part of its education policy, the European Urli@ais set up EU education programs to support eidacdthe
first educational programs were created in the 98 first, these were individual European progsam
Gradually, however, most of them integrated inte pnogram. In 1995, the Socrates program was éstiall|
focusing on education from kindergarten to schooliiversity, adult education, improving the knodde of
European languages, promoting cooperation and ityllirough education and, last but not least, the
promotion of innovation in education and equal apydties in all areas of education. This prograrasw
operational until 2006 (Socrates 1995-1999; Sosrdke2000-2006). All current EU member states, ¢hre
European Trade Association countries (Iceland, htigrestein, Norway) and Turkey participated in tloergtes
program (Euractiv, 2007).
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The Socrates program was divided into eight sulgiaas, which previously functioned as separate rarog,
namely Comenius (school education), Erasmus (higierication), Grundtvig (adult education and lifgjon
learning), Lingua (language education), Minervae(akinformation and communication technologiesropnd
distance learning), Research and innovation (ethrcablicy issues), Joint actions (cooperation vather EU
programs) and Complementary activities (support dotivities not covered by individual programs)e se
Lifelong Learning Platform (2020).

Another educational program was the Leonardo dai\firogram, a European program aimed at suppotiiag
development of vocational education and lifelongrhéng. It also supports internships and excharmgdsgh
school and university students, graduates, yourggnpioyed and young workers. Its aim is to improeeng
people's employability. It was created in 1995 bgrgng five separate programs, namely, Comett @righ
education with a focus on economics), Eurotecngbgsrt for innovation and new technologies in vl
education), Force (support for vocational educdti®etra (cooperation in education and training) Aimgua
(language training) (Europa, 2020).

The Socrates / Erasmus program is followed by ttesiBus Mundus Scholarship Program. It is a fiveryea
program that supports cooperation and mobility ighlr education. It was launched in the academar ye
2004/2005. In line with the goal of creating a kfedge-based society, the European Commission has
consolidated all activities supporting lifelongfeimg under one program - the Lifelong LearningdgPam. The
Lifelong Learning Program consists of four sectaab-programs, namely Comenius, Erasmus, Leonaado d
Vinci and Grundtvig. These sub-programs are comptdged by a cross-cutting program, which is further
divided into four sub-programs - cooperation andowation, languages, information and communication
technologies, dissemination and exploitation ofguebresults in practice. The last part of the peagram is the
Jean Monnet program, which aims to support teachimgj research in the field of European integration
universities (Lifelong Learning Platform, 2020).

2.2 Mobility in Tertiary Education

According to the International Standard Classifaatof Education (ISCED), there are distinguishedween
the first stage of tertiary education (ISCED 5) aheé second stage of tertiary education (ISCEDseg
UNESCO (2020a). Tertiary education is provided byversities and other types of colleges. The school
systems in the EU countries are similar in baginds in tertiary education, however, there are atssiderable
specifics of individual systems. At present, thesea particular trend to divide the first level eflucation
(ISCED 5) into several relatively separate cettifagcles. There is a strong emphasis on tertiangatibn in the
EU, it is considered as a key factor in the dewalept of economy, science, research, innovationdenabcracy
in society, competitiveness and employability, &everal important declarations have already bssmed in
this area and mobility and internationalizatiorténtiary education in highly supported in the Eb tthe case of
the second stage of tertiary education (ISCED &), deneral trend is to increase the number of gitaeduof
doctoral study programs, to support their mobitityd participation in the European Research Area. total
number of students enrolled in tertiary educatiothe European Union ranged from 2013 to 2017, itkegpar-
on-year fluctuations, at around 17,200,000 students

Universities in the Czech Republic and Poland imq@et their international cooperation within progsasuch

as Erasmus +, CEEPUS (focused on multilateral aabipa between Central and Eastern European cegitri
Aktion CR-Austria, PL-Austria, Visegrad ScholarshlpAAD and Campus France. Primarily the Erasmus +
program is very widespread and best known in ticesatries.

2.3 Program Erasmus +

Erasmus was established in 1987 as an exchangeaprofpr university students. Since its first yedr o
existence, with 3,200 students from 11 Europeamit@s (Belgium, Denmark, France, Ireland, Italgr@any,
the Netherlands, Portugal, Greece, Spain and thedJKingdom), the program has been constantlyewgl
Over the years, the Erasmus program has expandedrge of trips originally intended primarily foniversity
students to other groups of people. In 2014, thgnam was renamed Erasmus + and sends not onlystiigiol
and university students to the world, but also lteas, apprentices, youth leaders and athletes. nRgce
volunteering has also been popular, involving yopagple aged 17 to 30 (European Union, 2017).

All public universities and the vast majority ofyate ones apply to join the Erasmus program. Abwatthirds
of those interested will spend a semester at aeusity abroad. University students usually go tforeign
university for one semester. The rules for selgcsitudents have different faculties. The hardedtipgetting to
universities in the UK. Students of secondary viocat schools and vocational schools and possikly laigher
vocational schools most often go on practical imghips directly to companies or firms in Europeaantries.
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Less often, they go on internships in vocationaihing organizations, where they combine theorkt&aching
and practice (Aktuaky 2020).

The Erasmus + program involves the Member StatéiseoEuropean Union, the Member States of the Eaop
Economic Area (Norway, Iceland, Liechtenstein) antgr alia: and Turkey and the former Yugoslav iRdjz
of Macedonia. In addition to these countries, gartountries can participate, but their participatis limited to
a few events and often have to meet specific cmmgditNaerasmusplus, 2020).

Erasmus + aims to contribute to the Europe 2020esiy for growth, jobs, social justice and inclusias well
as to the objectives of ET 2020, the EU's stratérgimework for education and training. Erasmusso aims to
support the sustainable development of its higbdacation partners and to contribute to the objestief the EU
Youth Strategy.

Specific problems addressed by the program inctedacing unemployment, especially among young mgopl
and promoting adult learning, especially new skalfgl skills required in the labor market, encourggioung
people to participate in European democracy, promgoinnovation, cooperation and reform, reducinglyea
school leaving and promoting cooperation and miybiith EU partner countries (Europa, 2020).

Erasmus + is divided into three key actions:
KA1 - Educational mobility of individuals,
KA 2 - Cooperation on innovation and exchange &t Ipeactices,

KA 3 - Support for education policy reforms.

2.4 Erasmus+ Funding

The Erasmus+ programme is managed by the EuropeammiSsion (the EU's executive body), the Education,
Audiovisual, and Culture Executive Agency (EACEA)series of National Agencies in Programme coustrie
and a series of National Offices in some Partnentes.

The European Commission handles the overall managieof the programme, including managing the budget
setting the priorities, identifying the programmetargets and criteria, monitoring and guiding the
implementation and ollow-up and evaluation of thegoamme. In the EU countries, the Commission stdru
much of the management of Erasmus+ to National gigsnOutside the EU, and specifically in the field
higher education, this role is filled by the NatbErasmus+ Offices.

The Commission provides funding to the National Ages, who use these funds to manage the programme'
"decentralised" activities. This allows the Ageiscte adapt the programme to suit their nationalcation,
training, and youth systems (Europa, 2020).

The program has a total indicative financial enpelof EUR 14.774 billion under heading 1 and 1.68idkon
under heading 4 of the EU budget for a seven-ye&aog (2014-2020). The Erasmus+ budget in yeargl 201
2018 is summarized in Table 1. It is evident frdm table that finances are growing from year ta yea

Table 1 —Erasmus+ budget 2014 - 2018 (EUR, billion)

Year 201¢ 201¢ 201¢ 2017 201¢ 201¢

Erasmus+ budget
(bil. EUR) 2.07 2.08 2.27 2.6 2.8 3.01

Source: (Europa, 2020)

3 Material and Methods

The research is based on the comparison of mohitity financial indicators of Erasmus+ programmee @ata
were gained from annual European Commission Faetsiadout Erasmus+ programme, see (Europa, 2080) an
Culture Statistics, see (Eurostat, 2020). Obtatregd were then evaluated using descriptive stgistnd cluster
analysis. Cluster analysis is a multivariate diaas method that is used to classify objectss li$ed to sort units
into groups (clusters) such that the units belogpginthe same group are more similar than objefctsenother
groups. Cluster analysis can be carried out both set of objects, each of which must be desciiyeithe same
set of characters that makes sense in the argunaektand on a set of characters that are charaatethrough
a specific set of objects, the holders of theseaathars. There are 5 classes of clustering methodsarchical
clustering, partitioning methods (k-means, PAM, R4, density-based clustering, model-based clusgeaind
fuzzy clustering. In the presented article was usedarchical clustering (Kaufman and Rousseeu®@0L9By
hierarchical clustering a system of subsets istettavhere an intersection of two subsets - clastreither
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empty set, or one of them. If there is at leastedife second case, the system is hierarchical higmarchical
clustering can be divided into two approaches sitivial approach and agglomerative approach. Hieicakt
clustering offers several alternative solutionse ttesult of clustering is then possible to exprassthe
dendrogram.

There are different approaches to clustering objéetsed on their distance or similarity. In thesprged
research was used the Ward’s method. Ward's méthbdsed on an analysis of variance. Combines those
clusters where is the minimal sum of squares. Gdlgerit can be said that this method is very dffex;
however, it tends to form relatively small clustedstances of objects are measured by Squareddeaal
distances. There are also several distance measntefor dichotomous variables (Dice, Jaccard, &lLsRao,
Matching), see Finch (2005). The results of thesthods were not compared in this research.

A fundamental issue in partitioning clustering &t@tmining the optimal number of clusters in a datha There
are more than thirty indices and methods for idginiy the optimal number of clusters. The optimamber of
clusters is somehow subjective and depends on #thath used for measuring similarities and the patara
used for partitioning. A simple and popular solaticonsists of inspecting the dendrogram producédgus
hierarchical clustering to see if it suggests di@alar number of clusters (Kaufman and Rousseelf890).
Hierarchical clustering was performed using the #&method in IBM SPSS software.

4 Results and Interpretations

In this part, a comparison of selected indicatdrthe Erasmus+ Programme in the Czech RepublicParand
is made. First, the mobility indicators in the CzeRepublic and Poland are analyzed. Then a congwané
financial indicators of Erasmus+ Programme for |tis five available years is made. Finally, thessification
of EU countries according to the obtained finansiglport per participant is performed using cluatalysis.

4.1 Comparison of Educational Mobility Indicators in the Czech Republic and Poland

The number of mobile students from abroad in batintries is growing, see Table 2. The number of ifaob
students in the Czech Republic increased by 28fdests between 2013 and 2017, which is a growth &f
percent. In Poland the increase was 30482 whicmeaa increase of 140.55 percent.

Table 2 -Mobile students from abroad (EU) enrolled in tegtiaducation

2013 2014 2015 2016 2017
Czechia 34 57( 35 18: 3577, 36 45¢ 37 22:
Poland 21 68; 28 01. 36 61¢ 45 44! 52 16¢

Source: Eurostat (2020)

From the Table 3 it can be seen that while the ramob outgoing Erasmus + students is relativehabegd in
both countries in the observed period (this is tuthe amount of funding allocated to the prograra country),
the number of incoming students is growing rapidifge increase of foreign Erasmus+ students in theclt
Republic is 63.03 percent, in Poland 48.29 percBms means that the interest of foreign studemtsoiming to
these destinations grows over time.

Table 3 -Erasmus+ mobile students and trainees

2013/2014 2014/2015 2015/2016 2016/2017| 2017/201B8

out in out in out in out in out in
Czechia| 751( |686¢ |822¢ |835z |810¢ 965( 7891 1053¢ | 736t 11197
Poland |15527]1169:|1679¢ | 1311 |1669( |1556z |1545% |1690¢ |1526¢ |1734(

Source: Eurostat (2020)

4.2 Comparison of Financial Indicators of Erasmus+Programme in the Czech Republic and Poland

In the Table 4, there are summarized the main &i@hrindicators of Erasmus+ Programme in the Czech
Republic in the years 2014 — 2018. It is evidamat the amount of allocated grants is growing & rtonitored
period. The amount of allocated grants in highercation is also growing. The number of participastgolatile

in the monitored period. In 2018, however, it rezch higher value than in 2014, both for the erEn@smus+
programme and also in the field of higher educatinrihe table there are also calculates the vailfidse grants
per participant and the values of the grants peiqggzant in higher education in individual years.
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Table 4 -Financial Indicators of Erasmus+ Programme in thecB Republic

2014 2015 2016 2017 2018

Grants (mil. Euro) 24.66 27.85 29.22 34.96 40.16
Participants 17916 15359 15275 19952 21658
Grants - higher education

_ 13.80 16.71 17.89 20.78 24.10
(mil. Euro)
Participants - higher education 10311 6560 7394 9215 | 12056
Grant/Participant (Euro) 1376.42 1813.27 1912.93 52171 | 1854.28
Grants in higher education/Participants | {355 57 | o546 59| 241934 1792.66 199918
higher education (Euro)

Source: Europa (2020), own calculations

In the Table 5, there are summarized the main &ighrindicators of Erasmus+ Programme in Polande Th
amount of allocated grants is also growing in thenitored period. The amount of allocated grantsigher
education is also growing in the period 2014 - 2008 number of participants is also growing in tmenitored

period.
Table 5 -Financial Indicators of Erasmus+ Programme in Rblan
2014 2015 2016 2017 2018

Grants (mil. Euro) 78.26 85.96 85.55 92.11 100.67
Participants 46280 50877 51162 51161 57523
Grants - higher education

_ 43.52 51.99 52.43 54.43 58.67
(mil. Euro)
Participants - higher education 23151 2747( 28200 7208 30025
Grant/Participant (Euro) 1691.01 1689.57 1672.14 0018 | 1750.08
Grants in higher education/Participants | {89 75 | 1897 77| 1850.26 200051 195417
higher education (Euro)

Source: Europa (2020), own calculation

The values of the grants per participant in Polared higher than in the Czech Republic in the yé€dr42and
2017. In 2015, 2016 and 2018 these values are highthe Czech Republic. The values of the grams p
participant in higher education in individual yeaese the same trend.

4.3 Clustering of EU Countries

In Table 6, there are evaluated the EU membersstateording to the level of grants on participanhigher
education based on the Cluster analysis, Ward &adefThe data point to reality in 2018. The cowstrare
divided into 3 groups on Most subsidized countrdedium subsidized countries and Least subsidipethtries

per Erasmus+ programme participant.

Table 6 -Evaluation of EU member countries by usage of Wandéthod (2018)

Most subsidized countries per Medium subsidized countries| Least subsidized countries pel

participant per participant participant

Cyprus, Malta, Estonig,Latvia, Romania, Slovenia,Belgium, France, Finland, Italy

Bulgaria, United Kingdom| Spain, Luxembourg, HungaryPortugal, Denmark, Austria

Croatia, Greece, Sweden. Slovakia, Ireland, Lithuania,Poland, Czech Republi
Germany. Netherlands.

N4

Source: Own calculation

14



On average in EU countries, grants per participagt€ 2198.80 in the year 20I$he lowest amount was found
in the Netherlands (€ 1572.67). The highest amauast found in Cyprus (€ 3282.61). The Czech Repuiit
Poland are included in the group of countries vifit lowest financial support per participant. e zech
Republic the amount per participant is 1999.18 Euré&oland it is 1954.17 Euro.

5 Conclusion

This paper was focused on the issue of studenthlityowithin the Erasmus+ programme in tertiaryuedtion

in the Czech Republic and Poland and the compaon$anain mobility and financial indicators. The uéis of
the research based on the examined indicatorsrowdithat the number of incoming students from atbrio
the Czech Republic and Poland has been growingcdent years. The increase of foreign Erasmus+ stsidie
the Czech Republic and Poland is also enormouthdrCzech Republic it is 63.03 % from 2013 to 2Gh7,
Poland it is 48.29 % during the same period. Whemparing the financial indicators in the monitopetiod,
the amount of allocated grants is growing durin@£26 2018 in both countries. The amount of allod¢aeants
in higher education is also growing in the Czeclpu®dic and PolandThe number of program participants in
Czech Republic and Poland has also been growingtbgenonitored five years.

In this research the Cluster analysis and Wardthaodewith Squared Euclidean distance was used rforpe
the groups of EU countries according to the leegdrants on participant in higher education in ylear 2018.
There were obtained 3 clusters of EU countries. |[8VBiyprus, Malta, Estonia, Bulgaria, United Kingdom
Croatia, Greece, Sweden are among most subsidizedtries per participant, Czech Republic and Pgland
together with Belgium, France, Finland, Italy, Rgal, Denmark, Austria and Netherlands are amoasgtle
subsidized countries per participant. Latvia, RomarSlovenia, Spain, Luxembourg, Hungary, Slovakia,
Ireland, Lithuania, Germany are ordered in the feidtuster.

The above research shows that EU countries do anat the same grants per participant; on the conttiais
amount varies from country to country and variesrdte years. Unfortunately, the Czech Republic Rolénd
fall into the category of countries with the lowgsants per participant. At the same time, botmtioes show a
large increase in the number of incoming studemltich places increased demands on the ensurirgefdtay.
The number of outgoing Erasmus+ students from lbotimtries remains quite the same and did not iserea
significantly during the period considered.

Students in each country should be encouraged ®madime university to carry out at least one intgéonal
mobility during their studies. This will contributéo improving professional competence and better
employability in the future.
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Abstract

The connection of culture with electronization at@ involvement of Information and
Communication Technologies to cultural sector quifyebrings many changes relating to the
cultural participation of people and consumptiorcuoltural products. By integrating ICT into
the cultural sector, it is possible to improve atrbamline the cultural process up to an
innovative digital culture, thanks to which it isgsible to actively enter into interaction with
the viewer. Through the involvement of ICT in cuéunot only online cultural products are
created, but also opportunities for inspiration arghtive activity of citizens are formulated.
This paper is focused on the topic of electronittucal participation of the citizens of
European Union. The aim is to evaluate the actsabe of ICT by EU citizens for cultural
purpose by the application of MCDM methods. As lieshe EU Member Countries are
ranked according to the participation of citizemsulture through ICT. On the best positions
were placed Denmark, Sweden, Netherlands and Uiiilegdom while the worst state of
electronic cultural participation was reported oldnd, Italy, Romania and Bulgaria.

Keywords: Culture, ICT, MCDM, participation, WSA

JEL Classification: C38, 033, 057, Z18

1 Introduction

Europe is characterized by significant richnessdindrsity of cultural heritage. Culture has thegudial to play

an important role in the EU integration process BHCO, 2009a). It brings together European citizens,
provides a sense of identity and at the same tiordributes to personal well-being, social cohesaml
inclusion (UNESCO, 2009b). The cultural and creatimdustries are now increasingly seen as drivérs o
economic growth, especially as a source of jobtmmeaThese are the main reasons for the currepoitance of
culture in EU policies (European Commission, 2018)accordance with Article 167 of the Treaty o&lhon,
also the EU Member Countries may contribute toftbvering of cultures, while respecting their naéd and
regional diversity, while bringing the common hagi¢ to the fore (Compendium, 2017).

The cultural sector is distinguished from the dx@asector, which includes all other sectors antividies that
use art and culture as added value in the producticgoods and services outside the field of ad amiture
itself, these are called creative industries (Cé#ar2013).

The present time is characterized by a high invalet of Information and Communication TechnolodI€sT)
in all spheres of life. Culture is no exceptione $gardiner and Gere (2010). Currently, it is crutiat one of
the effective factors is the ability to gather waet and truthful information for decision-makingdasubsequent
implementation. The use of information technologgiuces costs and accelerates the development,gbidu
distribution of products and services (Gere, 2008) is also a tool for the emergence of virtuahlity
(Karaganis, 2007). ICT play an increasingly impotteole in creating value for the customers. Frém teal
world, where interactions take place mainly throatgssic communication channels (telephone, businisst,
meeting, etc.), in the digital world, the interacis are based on communication platforms (tooksalav many
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people to communicate with each other), see UNESZQ5). For example, the readers and contributars ¢
access the platform from anywhere and at any tiba¢a are stored there permanently, so they caisbassed,
searched and evaluated by users. Its goal is tblee@anew type of communication and collaboratiomugh
digitally shared content (documents, audio recaslirvideos, training, etc.) for all members of tdoenmunity
(Manovich, 2001; Praks, 2015).

Today's culture means everything that people dp,asa think. Culture is a vast complex of phenomtra

include the areas of knowledge, faith, languagerafitg, production, exchange, law, art, customsjcation and
action (Eurostat, 2019). Individual human percaptiare different. What one considers to be righivarng,

nice or ugly, tasty and disgusting, or true or uetrapplies only in the context of his culture. Ba contrary,
members of other cultures determine what is goedutiful, and tasty or true differently, depending their

culture (UNESCO, 2009a). Therefore, the strengtigempolicies and strategies to promote the diversity
cultural expressions, cultural and creative indestrincluding more effective documentation, protet

transmission and accessibility is an important enatbwadays.

ICT has a direct impact on the way how culturalrespions are produced, disseminated and made ddeess
and plays an increasingly important role in pratectand transmitting cultural heritage and prommptoultural
diversity (UNESCO, 2009b). They allow better accessultural goods and services, but in additioratoess
and distribution, they allow creators to interaéthmthe audience, co-create and otherwise conriotrone,
2006).

Emphasis is placed on digitizing cultural contend &eritage through a growing initiative that hefpeserve
this content for future generations (e.g. digitaddries and museums) and which also enables todviement of
marginalized groups, knowledge sharing (includingditional knowledge) and promoting social cohesion
(UNESCO, 2016).

This paper is focused on the topic of electronitucal participation of the citizens of Europeanidm The aim
is to evaluate the actual usage of ICT by EU aitizfor cultural purpose by the application of MCDthods.
Cultural participation is an essential dimensiod driving force for the development of cultural ®eof every
country. It contributes to personal well-being andhe integration of individuals in society (Mon®, 2006;
Brook, 2011). The cultural participation coverstatdl activities as reading habits (books and neysrs),
going to the cinema, attending live performancéday§ concerts, operas, ballet and dance) andngsiultural
sites (historical monuments, museums, art galleniegchaeological sites), etc. (Eurostat, 2019).

In the presented research, four areas of electoudiaral participation were included:
- households’ level of Internet access,
- use of Internet for cultural purposes,
- use of Internet for purchasing cultural goods astdtises,
- use of Internet space to store cultural content.

These four areas are represented by 14 culturalaittdls. The data sources are the Cultural Stistom 2019,
see Eurostat (2019).

2 European Cultural Policy

The Treaty on the Functioning of the EU, and irtipalar Article 167 describes the EU's missiontir field of
culture. The key task is to support and coordihdéenber Countries' activities. In particular, preseg cultural
heritage, promoting cooperation and internationathanges between cultural institutions in the Membe
Countries. The transition to digitalization and ghmotion of innovation in the cultural sector also key
objectives (European Commission, 2013).

There are many different cultures in the Europeaiokl This is a great opportunity to enrich theetivof
European citizens through cultural diversity, lusialso a challenge that the community must fadbe age of
globalization. Culture lies at the heart of the @&pean project, shaping European society and igentit
produces around 5.3 % of the EU's total GDP, ourdo€ 509 billion, and employs around 7.5 % of its
population, more than 12 million jobs (Eurostatl 2D

The European “Strategy for Culture” was adopte@0@6. It set out the objectives of promoting intdnaral
dialogue and cultural diversity, fostering credtivihrough the cultural sector and promoting cdtas a key
component of the EU's international relations waitke. The 2006 strategy is followed by the strategi
framework for 2014 - 2020, called “Creative Europ&he aim of this strategy is to support the cingaudtural
and creative industries (Beranova, 2016). It ateduides the development of European cultural amgluistic
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diversity, the promotion of the use of digital tactogies, audience work, the development of ingmiglinary
and international cooperation, and the collectibrdata on the cultural and creative sectors. Ib gns to
strengthen the capacity of the cultural and creatidustries to work internationally and to imprdiieir access

to finance. The programs are open not only to EUnldler Countries, but also to European Free Trade Are
countries, candidate countries, potential candslatel countries involved in the European Neighbadh®olicy
(Euroskop, 2018).

The Creative Europe program also includes audiavimedia - film, television, video - and audio retings,

which, like goods and other services, are subgectilies that ensure their free circulation in thedpean single
market. Coordination of this content is ensuredhsy “Audiovisual and Media Services Directive”, whisets
minimum standards. For example, in the field ofnpotion and advertising, child protection or theessibility

of audiovisual content to people with visual or ttireg impairments (European Commission, 2013).

The budget for the Creative Europe program readh@8 billion euros, which is 9 % more than in thieyous
period. The program also includes previous EU mogr - MEDIA (1991 - 2013), MEDIA Mundus (2011 -
2013) and Culture (2000 - 2013). 56 % of the budgeilocated to the MEDIA program, 31 % to the tGrd
sub-program and 13 % to the interdisciplinary param 2014 to 2016, the program provided € 544ionilin
funding and created around 3,000 jobs, making rifgignt contribution to the Europe 2020 employmiamget
(Euroskop, 2018 and Eurostat, 2019).

One of the EU's most successful and well-knowrucaltinitiatives is the “European Capitals of Cu#tu Cities
are selected independently on the basis of a elifpuogram, which must have a strong European déinarand
involve local people of all ages, thus contributtnghe long-term development of the city. It israque renewal
of cities, strengthening its creativity and improment. So far, more than 40 cities have received EHithtus.
The city selection process starts approximatelyysirs in advance and takes place in two phasesoiider of
the Member Countries according to which the citégthose States are entitled to receive EHMK stagus
determined in advance (Compendium, 2017).

At the request of the Member Countries, the Comiorisproposed in 2010 a “European Heritage Label” to
make it a formal EU initiative. The main aim isdeepen intercultural dialogue and the sense ofnigélg of
European citizens to the Union. The selected placesesponsible for symbolic values, importaneésdh the
history and culture of Europe, the relationshigléonocratic principles and human rights. So farpl2@es have
been selected by this designation (Euroskop, 2018).

The EU also protects national cultural treasured Bwegrates their protection with the principle foée
movement of goods. It administers the physicalrreaf cultural objects that have been illegally estpd from
the territory of the Member Countries. EU cultupalicy awards cultural heritage, architecture,réitare and
music. In this way, it wants to highlight the exeat quality and success of European activitiehase areas.
The award raises the profile of artists, musiciamshitects, writers and people working in thedief cultural
heritage and their work. Thus, these awards highlige rich cultural diversity of Europe and thepmntance of
intercultural dialogue and cross-border culturaivitees inside and outside Europe (Iskra, 2020).

3 Material and Methods

The evaluations of the selected sectors of natiesahomies are often performed by usage of mutgia
decision-making (MCDM) methods (Shaout and You&if14). MCDM methods are popular nowadays to solve
problems in both public and private sectors. Fanegle the MCDM methods - TOPSIS, WSA, VIKOR, AHP
were used for evaluation of performance in heaftesn (Karadayi and Karsak, 2014) or evaluatiopudilic
transportation services (Keyvan-Ekbatani and C2045). Ardielli (2019) used TOPSIS for evaluatidngood
governance in public administration. Vrabkova, igérova and Vavrek (2019) used the TOPSIS method fo
evaluation of social care in public sector of thee€h Republic. Vavrek, Adamisin and Kotu(2017) used
multi-criteria evaluation for municipalities in Slakia. The MCDM method (WSA) was chosen also fa th
evaluation of the usage of ICT for cultural purposthe EU countries presented in this paper.

3.1 MCDM model

Multi-criteria decision models show decision-makisgues where the consequences of decisions agedualy
multiple criteria. Multi-criteriality characterizealmost every decision-making situation. In thesedets of
multi-criterial analysis of variants, a final sdtwariantsm is given, which is evaluated accordingnt@riteria.
The purpose of the models is either to find thet lvasiation on all considered considerations, talede
ineffective variants or to arrange a set of vasg®ubrt et al., 2015).

The elements of the model of multi-criteria anadysd variants:
e variants of decisions, i=1,...,m (28 EU countries)
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» criteriafj, j=1,...n by which variants are evaluated (14 cultural sudigators)
» evaluation (preference) of variations accordingttividual criteriay;, i=1,...m, F1,...n
» preference of criterig, j=1,...,n, expressing their importance

In this paper all EU Member Countries (variantsyavanalysed according to 14 cultural indicator#ddn) by
application of WSA method. WSA is a operations aeske method based on the principle of utility
maximization. It arranges the alternatives in thdeo according to the total utility, which is tagimto account
all represented criteria (Fiala 2008).

3.2 Data

The research was based on the selected indicatonstfie dataset of Eurostat related to the “Cultiagistics”.
Culture statistics present a selection of indicton culture pertaining to the following topics:Itaal
employment, international trade in cultural goocdldiural enterprises, cultural participation, usenternet for
cultural purposes and private cultural expendifiiferostat, 2019). From this dataset were selectedulture
indicators connected with electronic cultural papi@ation and selected the comparable data of the 3@19 or
when not available of the year 2018. All criteri@ anaximizing nature. In calculations using WSAréare
considered also the weights of individual criteffdne weights were determined by scoring method.s&he
weighted values were used for the calculation.@eteindicators and their weights are describetainle 1.

Table 1 -Weights of criteria processed by scoring method

Area of electronic . Weights of
cultural participation Indicator (C1 — Ca) indicators
I(r;/:[)()arnet access, 20'Ll(2|ouseholds—level of internet access;— C 0.13333
Playing or downloading games - C
Listening to music (e.g. Radio wb, streaming musi€}
Watching television or video broadcast via the rime¢ —
Cs
Use of internet forReading online news servers/ newspapers/ news/
cultural purposegMmagazines — £ 0.53334
2018 or 2019 (%) Participation in social networks (creating user fifgp '
posting messages or other posts on Facebook, Twitte
etc.) -G
Creating websites or blogs - C
Uploading content created on any website to sh&e —
Consulting wikis (to gain knowledge of any subjee(s
Films/music — Go
Use of internet forBooks/magazines/ newspapersy C
purchasing culturalTickets for events — 2
oods and service ; ; ; 0.26667
9 0 “Online shopping, downloaded or accessible from
2019 (%) websites or applications: movies, music, e-booksg, e
magazines, e-newspapers or softwargs— C
Use of Internet spagé/se of Internet space to store documents, pictumesic, 0.06666
2019 (%) videos, or other files —& '

Source: Eurostat (2019), own calculations

3.3 Methods

The WSA method (Weighted Sum Approach) is basetinear utility function. The method provides contgle
ranking of variants according to their total uigg. Application of WSA consists of the normalipatiof input
data using following equation (1):

yij — Dj 1)

Ir:: =
Y Hj+ Dj

20



whererj are the normalized values fovariant and criterion,y; is original value of variants according to the
criterion j, D; are the values of the basal variant &fdare values of the ideal variant. Then was made the
calculation of the total utility according to tha@lbwing formula (2):

k

u(ay) = Z ViTij (2)

j=1

whereu(a) is the total utility of the variard;, rij are normalized values from the previous stgfs, the weight of
j-th criteria andk is the number of criteria. Finally, the order afffants was set up according to the utilities.
4 Results and Discussion

In this part of the paper there are presented pipdication results of WSA method. Based on the ltssit is
possible to determine the order of the EU counirigerms of the state of electronic cultural paAption from
the best to the worst, as shown in Table 2.

Table 2 -Evaluation of electronic cultural participationEt countries by WSA method

Position | Country Utility Position | Country Utility

1 Denmarl 0.9172 15 Czech Republ | 0.4342:
2 Swedel 0.8487. 1€ Hungan 0.4254!
3 Netherland 0.8115: 17 Lithuanie 0.3722:
4 UnitedKingdormr | 0.8010! 18 Franct 0.3555!
5 Finlanc 0.7509: 18 Portuga 0.3361(
6 Luxembouri 0.6722: 2C Slovakic 0.3235:
7 German 0.6498t 21 Slovenii 0.3017¢
8 Estonii 0.5965¢ 22 Croatit 0.2988:
9 Irelanc 0.5324° 23 Latvia 0.297¢9
10 Spair 0.5263: 24 Greec 0.2781!
11 Malta 0.5229! 25 Polant 0.2598!
12 Belgiumr 0.4925( 26 Italy 0.2186«
13 Austrie 0.4763: 27 Romanii 0.1313-
14 Cyprus 0.4584¢ 28 Bulgarie 0.0644¢

Source: Author’s processing according to (Euro2tit9)

The ranking of EU countries according to WSA metpogkents that on the best place ranked Denmarkhand
Sweden and Netherlands. On the worst place rankdghBa. Other countries with the worst state efc&bnic
cultural participation were Romania, Italy and falaThese results are similar to the results aeliénr 2015 in
Ardielli (2017a) where on the five best positionfaged Luxembourg, Sweden, Finland, Denmark and
Netherlands and on the worst five positions pld8eldjaria, Latvia, Croatia, Poland, Romania.

Cultural participation through ICT and modern tedlogies is largely dependent on technical pararaetiech as
technical infrastructure, internet coverage andritgt connection. Internet access is good in EUti@s. 90 %
of households have an internet connection (Euro2€t9). In the Netherlands, Great Britain and Sawedhe
values are the highest (96 — 98 %). In contrastiettare countries where the Internet access ineholds is
lower, as Bulgaria, Greece or Croatia, where tHeegaare lower (75-81 %). The use of the Intermet I€T in
the consumption of cultural products is not enyirgdmmon in all countries. The differences betweeuntries
are significant. While more developed countries gmnly use the Internet for cultural purposes, thitess
common in less developed countries. This may lsaelto how people are used to using modern techiss
in everyday life, e.g. shopping through e-shops,ube of electronic eGovernment services, elearbanking.
It can be expected that if citizens are used togufie Internet and ICT in these areas, their vemlent in the
electronic culture will be highefThis is confirmed by the results of countries thed at a high level in the
implementation of eGovernment. According to Unifddtions (2016), the United Kingdom, Netherlands or
Sweden has long been at the forefront in eGoverhnsee Ardielli (2018). These countries are amdmg t
leaders in this study as well.

Furthermore, the level of electronic participatianculture also depends on the overall maturitghef cultural
sector in a individual EU Member Country. UNESC@(Q), Chiaravalloti, (2014) and Ardielli (2017b)
evaluates EU countries according to the performasfcthe cultural sector. Sweden, United Kingdom and
Denmark place again in the leading positions is #iea.
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5 Conclusion

In the research there was investigated the impoetasf Information and communication technologies in
European Union culture sector. The aim of the pases to evaluate the actual usage of ICT for caltpurpose

by the application of MCDM methods. For this pumpothere was selected the final list of variants)-{B
countries) and criteria (14 cultural sub-indica}orShe state of electronic cultural participatiam the EU
countries was evaluated by usage of WSA method. \W@#od provides the complete ranking of the vasian
starting from the best towards the worst one. Hselts of the evaluation of EU countries acknowétithat the
best ranking in this area obtained Denmark, Swebatherlands and United Kingdom. The worst state of
electronic cultural participation was reported wldhd, Italy, Romania and Bulgaria. It is possitdeconclude,
that the high involvement of individuals in electio cultural participation is obvious in developEdropean
Union countries; in less developed countries tietebnic cultural participation is habitually lower
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Abstract

The paper summarizes conditions of functioningituisbns producing mixed public goods in
a creative art field at the level of the Czech Raguand Poland. Specifically, there are
evaluated conditions of functioning publicly estshéd theatres producing mixed public
goods in cultural events field for inhabitants witlthe paper. There were applied analogue
criteria of evaluated subjects within selected danop evaluated institutions in territories of
the Czech Republic and Poland. This includes adiegi non-profit legal form of
establishing, at least one professional theatreereble with permanent staff, regular
operating of one theatre scene minimum, establjslininstitution by public establisher,
lower or higher territorial level (municipalities @egions) and a support of organization’s
main activity through overriding sources from puabbudgets. The output of the paper is
SWOT analysis of common characteristics of thealtraat by publicly established theatres
in the Czech Republic and Poland, valid in 2020.

Keywords: culture, Czech Republic, Poland, public foundehlc goods, SWOT, theatre
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1 Introduction

The importance of culture is undeniable in modeuman society. The correct definition of culture and
delineation of national nature is a matter of &mite number of debates of renowned experts nbt onculture
field but also in e.g. frontal representatives tattess. The concept of culture, according to Skdoate(2007),
occurred for the first time during the 1 &entury in France, when it was derived from Latitb colo (colore,
colou, cultum) that means grow and agriculturaligcupy. Nowadays, it is not possible to choose one
universally functioning definition that would belatio express comprehensiveness and width of euttoncept.
Neither the fact that humanity currently has thegéat amount of available information, does notngea
anything about the fact, we are not able to dedimencept of culture perfectly same as in antigoitynedieval.
The United Nations for education, science and cejtkinown as UNESCO, has worked for definition eficept

of culture when has statedNESCO Universal declaration on cultural Divers{y. I., 2001) stateCulture
embrace in addition to art and literature also wafykfe, ways of living together, value systemsditions and
convictions”.

Perception of instilled cultural values helps stcito form individuals into larger communities thateate
certain nation then with specific characteristiecsinmon language and specific culture. The cultgipsin
retrospect to development of every individual ofisty, not only in emotional and intellectual fidddt in moral
as well and thus fulfils its educational functi@ommon characteristics and ideas of individual$iwitulture
connect individual states among themselves, whig tary them and characterize by their uniqueness.

From the view of economist the culture can be ustded as specific life sphere of human society ehise
and ongoing process that create, as a consequepeeific product. The main meaning of cultural sphe
is production, creation, realization and brokemfgultural goods, which primary purpose is satisén cultural
needs of individuals. A field of culture is a sificant field in conditions of national economy diates,
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especially if we focus on expenditure side wherdfng culture. The culture is fund from both privated public
resources (usually different level of government)developed countries of Europe. But culture is oy a

recipient of private and public resources. In &figf culture, there is created a number of newkmizdt jobs, tax
revenues into public budgets through realized &igtss Culture, in a field of creative art, ranka@ng a filed of
national economy producing especially public or edipgoods and services, and only exceptionally gooda
profit principle in the Czech Republic and Polaftie aim of the paper is to process common chairsiitsr of

theatrical creation of publicly established thesireboth states into organized SWOT analysis. SVE@alysis
is processed on the base of operating of 92 pubéatres which founder is lower or a higher unitiaxfal

authority (municipality or regions). Within founesults, the emphasis will be placed on finding [tz in

field of management of public funds.

2 Public Goods, Culture and Review of Literature

The issue of goods was already mentioned in econlitanature in the thesis of Paret and Schwier {392
in a context of neo-classical theory of balance Rackt’s optimum. However, the first definitionpaiblic goods
is attributed to P. A. Samuelson (1954), extendetbsgrave (1998) and discussed by Arrow (1963%khinen
(1971), Pollit (1993), Buchanan (1998), Samueldtordhaus (2010) or Stiplitz and Rosengard (2015).

Evaluation of cultural organization from differemews is recently very popular, it is withessed nwamber
of expert thesis and publications focusing on noly cart field but on evaluation of economic opesati
of the organizations. It can e mentioned e.g. aishef Frey (2003) or Kolb (2005), that focus oratgies
for more attractive of classical music, museumtheatres for their visitors. Loach, Rowley and &6 (2017)
deal with strategies for long-run sustainabilitynafiseum and libraries clients or Vrabkova and Figbd(2019)
who state that an activity of cultural organizatias not only culture sustaining but it has na agto social,
economical or environmental areas.

Economically focused works evaluating activity ailtaral organizations usually comes from “Value for
Money” (VFM), when e.g. according to Kalubanga &@akwezi (2013) the base of VFM should be, by puyplic
established organizations, best use of public megsufor achieving results, when management ofrozgéons
should be responsible for economy and effectivamimation management. This can be found, in a aimihy,

in thesis of Boyne (2002); Radnor and McGuire (9Q®mery at al. (2008) or Antinoja et al. (201Rj)inciples

of economy management and performance are receapplied by a number of organizations using
benchmarking as well. The substance of the methadoressure from public to organization manageithernts
forced (from the reason of public funds support)watch and improve provided services and increase
performance to stood up to the competition of ottrgianizations in the market (even on non-profibgple).
The aim is to ensure long-term existential asswarath of users (visitors) and politicians and othdbjects
providing funds for operation of given organization

If we look at creative art (theatre) within cultunge find most institutions in Europe originatedthre past
(usually during 18, 19" and 2@ century) and primarily were not founded to crgatefit but to provide cultural
services for aristocracy and high church dignigdigrny 1982), they were provided for wide populatiaier. It

is very difficult to evaluate cultural organizatigmmoviding services from economical view (Throsi2p04)
because profit aspect cannot be used, as it id bgyarivate organizations founded for that purpdske meet
with evaluation of users of services by culturgaization most often. Users satisfaction is vesyjective thus
the authors try to find objective measurable aatémrough combination of economical and perforneatriteria.

As examples of theatres evaluation can be notedkswvof Meineck (2010); Julien (2017); Ardielli (2018
Galecka and Smolny (2019) or Vavrek (2020). Newwetss, the result of evaluation does not have to be
objective because it depends on selection of ecaabrand performance criteria and on used method of
evaluation. The outputs are very different resoltdifferent authors when evaluating one specifadf of
publicly provided services.

Within this paper, the bellow stated institutiotise@tres) of the Czech Republic and Poland wilebaluated
neither from an economical view nor from a viewprbvided service quality but from a view of common
reportable characteristics at a level of strengtitsweaknesses and opportunities and threats.ifhef authors
is, based on collected data and after studyingaoaal and performance indicators by 25 publicliabkshed
theatres in the Czech Republic and 67 publiclybdistaed theatres in Poland, to work out SWOT anslys
of common characteristics when operating theatedal

3 Material and Methods

It was based on a nhumber of available materiatsoatept character to be used for SWOT analysi®wicon
characteristics of theatre art in the Czech Repubiid Poland. The materials are publicly availaléhe level
of individual Ministry of Culture of the Czech Rdgic and Poland (e.g. cultural policy) or by evaadch
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publicly establish theatres (annual reports) omfrstatistic of publicly available economical andfpemance
indicators in creative art (theatres) within wonlt statistic by Statistical Office of both stat€sSU, GUS) or
specialized organization of cultural field (NIPQBeatre institute, etc.).

There were evaluated 25 publicly established tkesatr a legal form of a contributory organizatianagpublic
service company equally placed in a territory of #8zech Republic producing drama, music (musical or
operetta), opera, ballet or puppet performancekinvi file of Czech theatres. Their common charéstie is
also a membership in Association of professionaaties in the Czech Republic, they establish, astle
one professional ensemble and operate one scenienumin Twenty-two theatres from evaluated file are
founded by municipalities with a number of inhabt&a 30 thousands minimum (LAU 2), two theatres are
established by regions (NUTS 3) and one theatrecdaybination of region and municipality according to
percentage share of deposit of legal entity.

Evaluated public Polish theatres (dramatic, musipappet) are also established publicly by munidipa
(LAU 2) but they have more than a hundred thousahdbitants and voivodships (NUTS 3) according to
territorial units for statistics (NUTS). The resglaed sample consists of 67 public theatres, od6dt founded
by municipalities and 21 by voivodshis. A commoraecteristic is that they are founders of one msitmal
ensemble minimum and one theatre scene.

A selected sample of theatres, a base for framir8MdOT analysis of common characteristics of thealtrart
in the Czech Republic and Poland, is state in agigeto the paper and it is not full list of all pidly
established theatres in given state. The theatsetgm is evenly represented to a total numbepuflicly
established theatres and their services geogrdiyhaaver evenly whole territory of the Czech Refuland
Poland.

Evaluation of theatres functioning is, to a certaktent, also influenced by a state of publishinfiprimation
according to legal form of a theatre establishmengiven state. As an example can be state diftarernin
reporting of economical and performance informatioannual reports of individual theatres, i.ecoftributory
organizations, public service companies, businesgpanies or limited liability companies.

4 Results and Discussion

In current Czech Republic and Poland, there areraber of publicly established theatres in a différegal
entity (joint-stock companies, limited liability ogpanies, etc.) that suggest, by their very natocklegal basis,
establishment for profit, however, their founderpigblic. Legal entity was changed by a number dblipu
established organizations providing cultural sexrsisometimes at the turn of the millennium mostrofiecause
of political convictions (without knowledge of retnt facts) of at that time elected representatfelocal
authorities, than from purely economical reasonth Mlie aim to ensure regular profit of given ingtdn.
It is not possible to do realization of essentlaarmges of economy when providing narrowly spedifidtural
services for wide sections population. AccordingBernard at al. (2012), when funding culture, ibwld take
into account the social interest in production eftain cultural goods. However, this is very protégic in all
post-communist countries because inhabitants had beed, from the past times, to use certain kirsbvices
without adequate finance participation from theimoresources. It was out of the question for poétis to tell
“harsh reality”, i.e. cultural services will no neobe provided in under the same conditions. Ecoesrof
individual theatres got into state when price o$tsoincreased and price of revenue (entrance fe@er)
stagnated. Increasing differences between costgearghues (missing money) were, on the basis dfigiah
decision of elected representatives of local aitiber rehabilitated from public resources. Suclprapch is
from long-term view in the specified form and withsetting of priorities for funding from public seurces
(education, health service, culture, sport, sai@irs, traffic, building infrastructure, etc.) sustainable.

It is work out bellow stated summary SWOT analy$igure 1) from made analysis of available docursent
and information about functioning of individual #iees of the Czech Republic and Poland. The SWGQGilysis
descries common characteristics of theatricalrelobith evaluated states.
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Tabel 1- SWOT analysis of publicly established theatmethe Czech Republic and Poland

Strengths Weaknesses

* Rich history and tradition. e Downward trend within funding from public

e Large number of established institutions. resources to organizations of cultural field.

« High level of professional artist and theatre * Non-existing rules for funding of cultural fie|d.
employees. » Irregular funding of cultural organization of

« Employees work in institutions long term, voluntary donors and sponsors.
usually for permanent employment. » Unavailability of culture for some inhabitants

«  Wide spectrum of fields, it often occurs (expansive entrance fee, traffic availability)
connection of theatre, music and art. » Out of date, unsuitable material, room or

« Organizing of man cultural-social events (e}g. technical background of theatre institutions
specific focused theatre festivals). e Low purchasing power of inhabitants.

e Theatre competitiveness with other cultural » Inflexible legislation in cultural field.
institutions (within a country and « Different access to theatre finance accordir
internationally). a founder.

e Support development of tourism. e Theatre management is dependent on a di

e Atheatre is, in citizens” awareness, very of a theatre from economical view.
significant cultural organization of a territory. «  Repertoire is dependent of finance possibil

e Large number of municipalities, as potential of a budget.
culture centre that are founder of theatres.

Opportunities Threats

« Growing trend of theatre attendance. » Limited opportunities of public budgets and

* Increasing number of realized titles and regular defence of organization functioning
performances too. when change budget of founder

» Increasing interest of public subjects in » Pressure of founder for increasing
realization of performances, so called “on performance.
order”, * Increasing price of wages and energies.

« Increasing role of donation and sponsoring » Lower interest in traditional theatre repertoire.
e Cooperation and coordination of activities gf ¢ Lack of interest of some inhabitants groups|in
individual cultural organization within one cultural activities — change to substituted

founder and in a branch (between themselyes). activities of free time (internet, slot machines,

» Interest of inhabitants in new activities in drugs, criminality, shopping).
cultural field. » Threat and possible extinction of cultural

e Including less common forms of performanges awareness of inhabitants living in defined
within theatre repertoire (recitation, meet the territory, children and teenagers included.
author, latern magic, circus performance, etc.).» Decreasing willing of politicians to fund

« Management orientation to use of available specific kinds of cultural institutions.
grant headings. e Leaving abroad of quality artists.

< Orientation to specific customers — children, ¢ Threat of job opportunities in whole cultural
teenagers, families, seniors, etc. field with a threat of economical crises.

« Origin of new festivals and form of theatres * Increasing demands on material and technical

« Cross-border cooperation between culture equipments of theatres and their operation.
institutions in CZ and PL. » Covid 19 and the change in the functioning|of

this type of institutions in the online sphere

Source: Own processing.

From the SWOT analysis results follow that publielstablished institutions providing services inatine art
field (theatres) do not differ in the Czech Repallnd Poland significantly.

From the carried out analysis, it can further latesbther different difficulties when providing #iee art within
cultural field by some publicly established thestia the Czech Republic and Poland. We can name e.g
increasing demands on number of realized culturahs from provided public funds, remaining ungatory
finance situation of most publicly established thesawhich is reflected in obsolescence of buildirend
deterioration of technical parameters of evaluateshtres. Most public theatres of evaluated coemtdre
dependent, to an important extent, on distributedi$ from mostly public resources when producefartl the
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funds are redistributed according to inconsistent aften non-transparent criteria. Further, it bannote non-
uniformity of observed indicators among institusofrom level of individual founders and The Ministof
Culture too, significant role of government bureawgy and general lack of resources from the view of
economical ability of inhabitants when ensuring dgof cultural value (accepted entrance fee). Rraliksue

of quality ensure of production also is low numbépermanent employees, as professional actosngers for
permanent employment by some theatres.

Management of most professional theatres in cur@zdch Republic and Poland is placed in an uneleviab
situation for a longer time. On one hand, thereaisry of founders to preserve operating of theatres
professional level, based on long-term declareglaris. And on the other, founder tries to resftinds and
subsidies from public resources. A theatre managenseregularly controlled in a field of handlingitiv
allocated funds and minimum one of criteria forlaation of organization operation is ability to kelealanced
management. Funds necessary for operating of theatres generally come from public resources fiéreint
government level (states, regions, municipalitees)l reflect wiling of theatre founder and donatokéep and
fund such cultural goods that are sought afterdognany as possible visitors.

From the view of funding, it can be state by publiestablished Czech and Polish theatres that atrafifonds
allocated for theatre operating is dependent on:

» Economical situation of founder and political wdl fund certain kind of cultural goods for inhalbits;

* Own ability of management to gain finance resourftes) theatre creation dependent on selection
of theatre repertoire and applied price policy (@mte fee revenue);

e« Amount of funds that is possible to gain e.g. bylirgg or operating of other activities (e.qg.
refreshment), from temporally or permanent rentusfused rooms (e.g. halls, accommodation
capacity);

» Resources possible gain by personal contacts angdtésm cooperation with other business subjects,
donators or patron of the arts (fundraising, crowiing).

A higher level of finance self-sufficiency, aboud 86, show so called one-genre theatres in bothuated
states. They are most often focused on produatiaframa or puppet performance and they operatarge

cities, i.e. Prague, Brno, and Ostrava in the CRgbublic, and Warsaw, Krakow, Wroclaw or Lodz widhd.

Self-sufficiency of multi-genre theatres is lowerdait is about 20 %. These theatres offer moretthegenres
(drama, opera, ballet, musical, etc) operated @answene minimum but usually more scenes and maldings

in one municipality under the heading of one orgation with legal personality.

5 Conclusion

Culture is an irreplaceable mean of informatiomsmort between generations. Culture, cultural emirent

development and its action is a long-term proc&esults of this do not show immediately and thuss it
important to offer quality cultural events to inftabts, help them to identify with the territorydaits traditions.

Most processes in culture are economically inedffitiby evaluated states and traditional culturghnizations
(museums, theatres, libraries, etc.) are depermle@mount of funds from their founders. Financecwfural

institution is understood its sufficient financeggty that covers total cost of operation.

From the view of economical theory, performance gndlity is often discussed by organizations wagkin
on market principles, i.e. organizations estabtisparely in private sector. Since, most institutionculture
field (libraries, museums, theatres, etc.) areetabisses matter even in developed countriesnibigpossible to
rely on invisible hand of the market because iewnffails from different reasons. It is desirableetosure
providing of cultural goods for inhabitants for nyareasons, but it does not mean we should nobtigdrease
efficiency and performance of organizations oparatiheir activities on non-profit principles andratgh
prevailing public resources. If a management of amyural institution ensure enough funds, it calfilftheir
aims and it also has possibility to improve prodidervices.

From the SWOT analysis results follow that publiestablished institutions providing services inatinee art
field (theatres) do not differ in the Czech Reputdind Poland significantly. Their main role is tosere
available services for wide population in definedtitory, where they often have no competition éptoof large
cities creating regional centre). Within operatiagtivities, they contribute to feeling of belongimg an

individual (citizen) to nations, regions, citiestowns and to their identification with communit people in
both evaluated states. It can be state, from thaw/,vthat evaluated publicly established theatresitiyely

influence individual’s perceptions and they carobe of motivation tools of young people to staymarea or
native region and they contribute to its developnstability.
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Appendix

A set of evaluated CZ and PL theatres

Theater

Slaski teatr Lalki i

)

Cz01 | CED Brno PLO6 " PL37 | Teatr Rampa na Targéwku
aktora"Ateneun
CZ02 | Divadlo ALFA Plzei PLO7 | Teatr ludow PL38 | TeatrMuzyczny Rom
Cz03 | Divadlo F.X. Saldy v Liber: PLO8 | Teatr Bagatela im. Tadeus PL39 | Teatr Rozmaitéci
Cz04 | Divadlo J.K. Tyla Plz# PLOg | fgalr Lalki, Maskii Akiora PLA40 | Teatr Scena Prezentacje
CZ05 | Divadlo Na zabradli Pral PL10 | Teatr teania Nowe PL41 | Teatr Studio im. S. |. Witkiewic:
CZ06 Bl)’;gfambram (AnilTE PL11 | teatr im. H.ch. Andersena PL42 | Teatr Syrena
CZ07 | Horacké divadlo Jihlava (I PL12 | Teatr Nowy im.K.Dejmke PL43 | Teatr Wspéiczesny w Warsza
cz08 thog_eslge divadldCeské PL13 | Teatr Powszechny pL44 Teatr;ydowskl im E.,R.il
Budgjovice Kaminskich
CZ09 | Loutkové divadlo Radost Brno | PL14 | Teatr Lalek,Arlekin” PL45 gﬁgﬁ!?' Teatr Lalki i Aktora im. A.
CZ10 | Méstska divadla prazs PL15 | Teatr Lalkii Aktora ,Pinokio PL46 | Teatr ,Maska” w Rzeszow
< . Teatr Muzyczny im D.
CZ11 | Méstské divadlo Brno PL16 | Teatr Muzyczny pPL47 Baduszkowej w Gdyni (F
Cz12 | Méstské divadio Zlin PL17 | Olsztyski Teatr Lalek pLag | Tealru Dramatycznego im. A.
Wegierki w Biatymstoku (R
CZ13 | Moravskeé diadlo Olomou PL18 | Teatr Polski w Poznar PL49 | Teatr Wierszalin w Supfiu (R)
CZ14 | Naivni divadlo Libere PL19 | Teatr Animiacji w Poznan PL50 | Teatra Polski w Szczecinie |(
CZ15 | Narodni divadlo Brno PL20 | Teatr Osmego dnia PL51 Teatr im. Stefana Jaracza w
Olsztynie (R
Cz16 MErEs] el p . PL21 | Teatr lalek Pleciuga PL52 | Teatr im. A. Sewruka w Elbgu (R)
moravskoslezské Ostre
CZ17 | Slezské divadlo Opava PL22 | Teatr Wspdtczesny w Szczecinie | PL53 L?e?tczg;]' (%Zeromsklego w
Slovacké divadlo Uherské . . Teatr Dramatyczny im. J
Cz18 Hradiss PL23 | Teatr Baj Pomorski PL54 Szaniawskiego w Plocku (
cz19 ;I';;;mske divadl@’esky &Sin PL24 | Teatr Wspotczesny we Wrocawiu| PL55 ‘(I"__\(’e)atr im. Stefana Jaracza w todzi
CZ20 | Vychodaieské divadlo Pardubi | PL25 | Teatr Lalek we Wroctaw PL56 | Teatr Wielki w £odzi (R
CZ21 | Zapaddeskeé divadlo Che PL26 | Capito PL57 | Teatr Rozrywki w Chorzowie (I
CZ22 | Dejvické divadlo o.p.s. PL27 | Teatr Anateum im. S. Jaracza PL58 Teatr im. J. Stowackiego w
Krakowie (R
n et . Teatr im. St.l. Witkiewicza w
Cz23 | Divadlo Drak Hradec Kralové PL28 | Teatr Baj PL59 Zakopanem (F
Cz24 Kllgzperpvo SiEel [IEEEE PL29 Teatr Dr?matyczny m. G. PL60 | Teatr im. Jana Kochanowskiego (K
Krélové Holoubke
Cz25 ESI\:&?LG(GRSke BIEC D ERE & PL30 | Teatr Lalek Guliwer PL61 | Teatr im Wiliama Horzycy (R)
pL31 Poinocn’e Centrum Sztuki Teatr PL62 Teatr W|e|k| im. S. Moniuszki w
Komedit Poznaniu (F
. Teatr Nowy im. Tadeusza
PLO1 | Teatr Polski PL32 | Teatr Kwadrat PL63 ¥ omnickiego w Poznaniu (I
PLO2 | Teatr Lalek Banialuk PL33 | Teatr Lalka PL64 | Teatr im A. Fredry w Gnigiie (R
PLO3 | Teatr Polskiim. H. Konieczki | PL34 | Teatr Nowy PL65 Lzﬁtsrzf‘(RW Bogustawskiego w
PLO4 | Teatrim A Mickiewicza PL35 | Teatr Ochoty PL66 J\zz‘(rF'{r)“ Jana Osterwy w Gorzowi
Teatr Mieiski im. W Lubuski teatr im. L.
PLO5 ! T PL36 | Teatr Powszechny im. Z. Hibnera| PL67 | Kruczkowskiego w Zielonej Gorze

Gombrowicza

(R)
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Abstract

One of the key elements of the company in sust&ndevelopment is the support of
innovation. Based on the Global Responsibility &us$tainability Report (SDG), the Czech
Republic lags behind other countries in supportmmgvation and in a small number of patent
applications. Working with industrial and legal fction databases enables businesses to
avoid duplicate developments that have already lbeempleted in the world, thus directly
saving on development costs. An example of thedtdsharing research knowledge is the
GreenXchange project, hrough which companies cdiabavate and share their intellectual
property, which can lead to the creation of newtanable business models and further
innovation. The aim of this article is to identifje aspects of IP on an open and closed
innovation models, futher more identify other issuassociated with open innovation,
specifically IP acquisition, working with IP datades and IP licensing.

Keywords. innovation, intellectual property, patent, resdarsustainable development

JEL Classification: K11, L21, M20, M21

1 Introduction

Intellectual property (IP) rights are designed adoal for rewarding innovators and creators forirthe
contributions to society, for legal time. They alesigned to provide the necessary incentives taterand
disseminate knowledge and support technology teankf general, the most important reason for seguany
industrial-legal protection is to secure an exslesnarket position in a given territory and henceassert all
rights that arise from legal protection. The effeat the patent are governed by the provisionseati®n 11 of
Act No. 527/1990 Coll., which states that the patamner has the exclusive right to use the inventio grant
consent to the use of the invention to other perswriransfer the patent to them [1]. Patent ptmteanakes it
possible to offer products using the protectedt&miun an exclusive position, which leads to afigial bonus
and a firm position in the market.

However, the concept of intellectual property cevarwide range of individual categories. As a foHap to
sustainable development, the most important are:

- Patents to protect and promote new, inventive addstrial uses of inventions;

- Useful patterns designed to protect technical iations of inventions that usually do not meet tngal
standards required for patents, the so-called investep;

- Unpublished information that protects commerciarees (f.e. know-how, test results, etc.);

- Trademarks protecting the signs which distinguisé goods or services of one undertaking from the
others;

- Geographical indications (Gls) identifying goodgyorating from a particular territory or having pesific
geographical origin and where the production, pseitey and preparation of such goods takes plad¢enwit
a defined territory;

- Copyright to protect works of art such as musiterditure, cinematography and other creations of
creativity;
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- Industrial designs that protect the appearancehefproduct, the ornamental or aesthetic aspechef t
product. They may consist of the shape, patterolmur of the product;

- Topographies of semiconductor products such asw@igh are basic components of any digital devite a
which have been incorporated into a wide rangdtoérandustrial products.

2 Material

2.1 The Agreement on Trade-Related Aspects of Infettual Property Rights (TRIPS)

The TRIPS Agreement is the most comprehensiveriatemal agreement on intellectual property in gahe
Unlike other agreements, it regulates both indaktand copyright law. TRIPS defines, in its essernhe

minimum standards of each category of intellectwaperty and the enforceability of these rightsagrnational

level.

The basic objectives of the TRIPS Agreement arelitminate barriers to international trade and tsuza
effective and proportionate protection of rightsd @hat this protection does not in itself conséitan obstacle to
international trade [2]. It is anchored in the TBIRgreement that the States Parties give natioofatgher
countries the same treatment as that accordedtimnaks of that State. One of the most importarmtgpaf the
TRIPS Agreement is the protection of the principfetechnological progress in the spirit of econaaiic
sustainable development. Within the scope of iatéllal property, without distinction of copyright iadustrial
rights, the already created creations are protemeah international scale, no matter in which ¢outhey were
created.

2.2 Closed innovation model

During the 20th Century, the company philosophy wlaar: successful innovation requires contras thought
that only by investing in internal developmenttipassible to achieve progress compared to corpeiit the
market. Therefore, in this classical closed innimvatmodel, it was crucial to hire the smartest digyers and
gain the greatest competitive edge in a given nta&gment through extensive investment in developraed
the subsequent protection of intellectual propefilyis approach was not bad. In history can be seene
successful results of closed model innovation, dgample of Thomas A. Edison - the development of a
phonograph, an electric bulb that led to Generattk, but the development itself was economiceléfficient
and time-consuming. The financial bonus resultirgnf an aggressive intellectual property strate@tdipting
everything that a company develops) can then besbed back into internal development, but in thetext of
economic sustainability, this approach is undegira®ther players on the market, whether in anyrsad, have
to spend the money on their development, whichnistdd to the part that is not protected by inttlel
property. Overall, this approach also has an impacthe environment. Historically the generatiofi<losed
innovation models as are: technology push, markkt goupling, interactive model and network mofgjl All
these models belong to the group of closed innomatiodels based on the way of working with IP. &er
enters in from external sources, either in the fofiicenses or the purchase of IP.
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Figure 1 — Closed innovation model. Source: Chesbrough26D6 [4].

Research—»Development—»

| Firm boundaries

O\‘O
Research projects

o ———:Q,/:O/T' Markets
\O/

O

2.3 Open innovation model

In an open innovation model, the company is workingonly with its internal research and developinbkaut in
the context of its development and its resultalgb seeks to commercialize and evaluate the dewelot stages
in other market sectors. It is not just about "e¥pg" the outcomes of internal development outompany,
but rather exploiting and sharing knowledge of tlevelopment with other companies and "importingsth
outcomes of external development into the compak bThe open innovation model works with the tfenef
intellectual property between companies, whethéhénform of joint startups (merger the result efelopment
of two or more companies) or by sharing intelletp@perty (eg in the form of licenses). This mod#bws
companies to get and share the results of othepabi®s’' development and thereby contribute to evaaily
sustainable development. The open innovation mddes not work with the company's borders and doés n
work with the country's borders. Its applicability universal and a good example of such an ovedap
SURPRISE DRINKS a.s., which, in the framework sf dpen model, innovates in intellectual properst tis
the result of the development of Polish partneid @mtinuously commercialize them. The companyfitiees
not have its own research and development, it agfregates the results of their partners' develapritas also
important to mention that it learns about the rssof external developers through the search eudglhl
property databases they are continually working on.

Figure 2 — Open innovation model. Source: Chesbrough, 80674].
- Research——»Development—»
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3 Results and Discussion

Patent protected innovations are more likely téugrice the firm’s decision to adopt closed innawatinodels.
Generally, patents protect the idea as well as certial application. Based on Trips agreement thenta
owner is entitled to prevent anyone from makingnagisselling the subject of patent. This means, the patent
owner excludes other competitors which results lamsedd innovation models which can lead to duplicate
development. The so-called duplicate developmehiglwis essentially a situation where a companyetips a
product or idea that is already developed and patenected, is a common phenomenon in Europeanties.
In 2012, the European Patent Office estimateddpptoximately EUR 20 billion had been spent sing@®on
the development of what has already been developed.not only that the thing is developed, butsitaiso
protected by intellectual property, so it is seatih in intellectual property databases. In they Viée cycle of
the innovation process, it is crucial to identifpat is the state of the art (what already exists) who is the
owner. To find out whether to enter the innovatmwncess, searches carried out on the subject otential
innovation process serve. Research and surveyssatkin scientific research activities, defining thnovation
process in companies, and are instrumental in ggrimisight into the state of the art and leading tmmpetitive
advantage over other businesses in the industry.

Firms may not be able to produce IP, because ngedfl usually requires strong investment in Redearcd
Development (R&D). And also, the results of R&D mat gain IP law protection. For example, some finay
already start some form of innovation, but missesréain technological components. In this situati@garding
the costs/time to develop this components, it isemefficient to search in IP databases for thissings
components and to acquire IP through IP assignnrestgad of producing IP itself. So the firms anenstimes
forced to join for economic reasons. The processingearches belongs to professional activities ithalve
work with both technical and legal information. tlfie company is interested in economically efficient
management and adherence to sustainable developnigeiples, it can by its search databases firtdwdo is

its competitor, who the solution the company inteta@work with, and the owner of the intellectueberty to
get together and start working together. The diffiee between the closed innovation model and tte: op
innovation model is shown below.

3.1 Comparison of closed and open innovation modelsgarding all aspects

In both models of innovative approaches, the maimdition for the positive impact of research andedepment
on the economy of the company is the ability tolede "false positive" projects. This means idertify bad
ideas that seem positive in the beginning. But @mlthe open innovation model, companies are warkiith
“false negative” projects. These are projects dpgtear to be negative at the beginning, but caanbenormous
benefit to the company. When identifying such gembor part of development, commercial potentiegdibs to
be sought through search databases. Who coulddrairgerest in this result of development, who &lasady
invested in similar project or invested in devel@minof something similar. The aim is to find comuaialr
usage. A negative example of an internal innovatmael can be XEROX. Within this company, Etherared
Graphics Interfaces (GUI) have been developed.aksgf the internal innovation model, Xerox has reggfated
that the benefits for their products (printers)lwibt benefit from these results, so developmerg baen
stopped. After a few years, the graphical interf@@®l) was used by Apple (Macintosh operating sygtand
Windows (Windows operating system). A positive epéarof the open innovation model is Cisco. Compaoed
its largest rival, Lucent, with its own researchl alevelopment to develop state-of-the-art matednats systems
for its future products and services, Cisco focusedan open model in which it purchased the resfltthe
development of other companies from different indes, when Cisco needed something. Whether through
licensing, partnership or start-up. This econonhyjcafficient model has helped Cisco become the etadader
in communications equipment.

Table 1 —Comparison of innovative models.

Closed Innovation Principles Open Innovation Princples

The smart people in the field work for us.  |Not all the smart people work for us, so owe musd fand ta
into the knowledge and expertise aight individuals outsid
our company

To profit from R&D, we must discover [External R&D can create significant value: interi@&D ig
develop it, and ship it ourselv needed to claim some portion of that ve

If we discover it ourselves, we wiljet it to th{We don’t have to originate the research to prodibf it.
market first
The company that gets annovation to thjBuilding a better business model is better thanirgetto thg
market first will win market first

If we create the mosind the best ideas in {If we make the best use of internal and externahsd we wi
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industry, we will win win.

\We should control our intellectual property (We should profit from others’ use ofir IP, and we should b
so that our competitors don't profit from {(others’ IP whenever it advances our business model.

idea

Source: KEVIN R., DAVID K. (2000) [5].

4 Conclusion

Historically, intellectual property systems havedased on the notion that only government intgiwes to
ensure protection and reward for innovators waldeo the motivation of other innovators to engmgessearch
and development to build new ideas that will leadurther technological progress that will bendfi¢ whole
society. This idea later developed as a classloakd innovation model that has been practicedutitrout the
twentieth century. The closed innovation model i®roome today because of economic inefficiency and
environmental impact. By working with industrialopection databases, the company can expand itoloidf
products or, on the contrary, find a partnershig dnus commercially exploit the results of its euntr
development. Only in this way can companies makestments more effective and contribute to susiédéna
development not only on the basis of financial sgsibut also on the environmental impact. As phadross-
border cooperation, partnerships in the contexteselopment between Czech-Polish communities mayltr
the sharing of positions that will lead to the aleprosperity of both regions. The ideal goal ofnpanies
should be a clear application of the open innovatimdel, the search for strategic innovation pastmet only
within the Czech Republic, but also the searchpfotners in cross-border cooperation. Patent sefatdbases
will serve this well, with the help of which usahbiesults of the development of other subjects carfiooind,
which can then be contacted and these results earséd for their development. In Czech Republisetieon
the SDG index [6], the Expenditure on researchdelopment have risen since 2017, but accordimmdher
index, Triadic patent families filed have staye@ $ame. This mean, although in Czech Republic fianes
spending more investments in R&D, they don’t sudceeobtaining more patents. This could also mdits
weak work with IP databases and IP in general.

Innovation and IP have been linked since anciemesi and this relationship will certainly continngimes of
open innovation model. In fact, a strong level Bfdrotection suppresses open innovation modelwithbut

this protection firms may do not publish their iéswf innovation, but they would keep it in secféhis could
possible lead to result of negative impact on tleetbpment of society, sustainable development and
unnecessarily spent economic resources on duplitatelopment. The problem with open innovation nhisle
the need for a clear and strategic IP managemeteégy. Nowadays, it is up to inventors (innovattéoschoose

a closed innovation model or move to open innovatimdel, which require clear and detailed IP manseaye
strategies. If companies want to pursue an opeovation model, whether by selling or buying licesisié is
essential they have a thorough knowledge of thée¢fal environment in order to protect their IP ooid
breaching purchased IPs.

Essential for implementation of the open innovatioodel is the assessment of costs of managemesttam
and management of IP related to open innovationalddhother problem could be the aid intensity afionals
legal frameworks of IP-related laws related todigieg of patents. It should be noted that compasiesild
maintain appropriate boundaries between their oD Rind innovation within their absorption capacégnd
should not rely too much on external partners.
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Abstract

The aim of this study is to analyse the institutioconditions behind Agriculture 4.0, being a
new stage of modernization of European agricultarel to make an attempt at finding an
answer to the following question: In what directioll systems of agricultural production
develop within the framework of sustainable intéoation? Particular attention was paid to
the Farm Sustainability Tool for Nutrients (FaST§ an instrument of adapting digital
technologies in agriculture and nutrition chainbeTeffectivity of institutional solutions of
the Common Agricultural Policy 2020 (CAP 2020) willy not only on the accepted model
of organizing the institutional environment and management structures, but also on the
modernization paths covered to date by agricultnoddlings, as well as their involvement in
ecological modernization of farming. The monograpleisearch conducted with the use of the
method of questionnaire-based survey in trade algwral holdings in Opole Region allowed
identifying the main gap in farmers’ competences$icl results from their insufficient
knowledge relating to attributes of the local natwapital and services provided by it. Thus,
the main conclusion that can be formulated on #@sbof the conducted analysis concerns
the need to create Decision Support System (DSteisphere of making use of the primary
productivity of the land and services of the ectamys in raising agricultural holdings’
productivity. Such a system ought to be of thedbander character, which is confirmed by
institutional innovations successfully implementied different countries as part of their
transborder cooperation. They clearly show thatedbhces in the agrarian structure of
holdings do not pose barriers to the functioninguwfh systems.

Keywords. agriculture 4.0, Common Agricultural Policy, envimoental regulations,
modernization of agriculture, precision agriculture

JEL Classification: Q16, Q18. Q56, 014

1 Introduction. Agriculture 4.0.

The conception of ecological modernization gave tsthe present stage of modernization of agriceiltlt is
perceived as a process of separation of ecologitiahality that co-decides about ways of managigdcultural
holdings. In the 1990s, the institutions which fedrthe ecological rationality were agricultural-eammental
programs and ecological farming. A successive stagkat process was opened by the Common Agriailtu
Policy (CAP) reform of 2003, connected with implertagion of the principle of cross complian@@AEC and
SMR). In this very shape, ecological modernizatiequired a reform of the system of agricultural iadry
services, which, in turn, gave rise to adaptingcadfure to economy based on knowledge (Bisagd. e2@10).

A significant institutional solution which favoregtological modernization of farms was the Direcissied by
the European Commission, dealing with sustainatzdleagement of pesticides (OJ L 309/71 24.11.20@8)ch
basically transformed the model of farm managenfenégrated Pest Management). The year 2013, saw th
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beginnings of a new structural policy in Europegnaulture. The first pillar of the CAP was inclutieto the
ecological modernization. Consequently, ‘Greenings expected to contribute to protection of biodiitg and

also to ensure conservation and development okfgnefrastructure” in rural areas

The new phase of modernization of agriculture cenrdéferred to as ‘reflective modernization’, in walhi
rationality directed at the goal (economic and egwial) is accompanied by communication rationality
(Habermas, 1987). Reflective modernization assum@® knowledge, more experts and — first and fostmo
building active trust towards the suggested sahstisghrough managing networks of stakeholders. The
quintessence of the new stage of modernizatiorgo€wature can be the following: conception of respible
innovations (Rose, Chilvers, 2018) and model ofmfaion of strategic plans introduced by the Eurapea
Commission within the CAP 2020 (COM (2019) 392).eThew phase of modernization of agriculture will
accelerate the transition of European farming toeakgriculture 4.0, and will also invest these sfanmations
with a clear social and environmental dimension.

Agriculture 4.0 is associated with the fourth agmarrevolution. The distinctive elements of teclugital
revolutions in farming throughout the history wehe following: taking advantage of the pulling powsf
animals (Agriculture 1.0), application of the corsbion engine in machines and farming devices (Adjtice
2.0), using GPS signals in precision agriculturgr{éulture 3.0). The current farming activity isntw@cted with
cloud platforms (Agriculture 4.0). By contrast withe earlier agrarian revolutions — the latest isngoing on
almost parallel in industry and agriculture, whieh without a doubt — is a consequence of simple
industrialization of agriculture and its verticategration within food chain€Zambon et al., 2019). Industry 4.0
combines machinery, labor and generally — systelms means of intelligent networks established fier whole
value chain. In this framework, Agriculture 4.0 dé&s combined internal and external interactions of
agricultural operations, offering digital informati in all farming sectors and processes. In imgeiit
agriculture, the following technologies, among otheare used on a broad scale: Big Data, robotés;
detection, the Internet of Things. These tools banaddressed to individual farms, but can alsoterdse
developmental environment for the whole agricultsesctor in the territorial framework. At presersuch tools
are offered by manufacturers of production meanagpiculture, concerns producing intelligent maelsi, plant
protection products and fertilizers. Thanks to ¢hemls there are developed precision systemsasftpland
stockbreeding production.

Precision farmingKuSova et al., 2017; Samborski, 20i8defined as running agricultural production iway
that secures carrying out relevant operations idtde time, with the application of appropriatedgmossibly
minimal number of production means (especially cieamones), which facilitates an increase in ecoigom
effectiveness and technical productivity with teadt burden to natural environment thanks to augst of the
majority of elements of agrotechnology to changea&oinditions of particular crops. Another distimetelement
of precision farming is also the system of managiggcultural holdings, in which digital technolegiare in
use. Accordingly, the main components of precis@aming are as follows:

- precise control of machines and devices working,
- identifying and analyzing factors which productyvif the soil and quality of products depend on,
- planning, monitoring and analyzing information.

The development of precision farming has becomsilia thanks to the introduction of two technolagie
geographic information system (GIS) and global fmsing system (GPS). At the same time, different
corporations offer machinery and devices to colldata (sensors, drones), as well as software toepso
information. Cloud platforms are established witle aim to process a series of information fromedéht
holdings. And this is the step that ought to bated as one towards Agriculture 4.0. However, clpladforms
created by large corporations pose new risks (obrdf agricultural producers), as well as a numbér
controversies of the legal nature and related t@ geotection or intellectual rights. In the ligbf these
controversies the European Commission’s proposaiserelevant as it serves the development of poacis
farming within modernization of the CAP 2020 and tkequirements of new conditionality which are inmtgd in

this plan (COM (2018) 392).At the moment, on the basis of the nitrate directf®J L 375/1 31.12.1991),

farmers are obliged to creatditrogen Management Plans (NMPThis rule was then repeated within the
framework of cross compliance principle acceptefdf3. In turn, in 2018, the European Commissiappsed

a new tool of sustainable management of managitients — Farm Sustainability Tool for Nutrienta&T). A
farmer applying the FaST, apart from dosing nitrggaust monitor usage of phosphorus. It is the &tsrduty,
according to Art. 12, para 3 of the said directiteactivate the tool and introduce necessary métion. The

EU member states are obliged to provide farmerh witch a device and the European Commission has its
prototypes at their disposal. The FaST is meaminaapplication to go with a mobile device, ablaligplay on

the screen the boundaries of the farm and plots/atéd by the farmer, and also other informatiotispensable

in nutrient managemer(Kowalczyk et al., 2018)The effect of the FaST ought to be an obligatognpbf
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nutrient management in the form of colorful mapglots and also other regular information upda@xerning
appropriate tasks pursued in the farm. The todta8T is of the module character, which means tissipitity
of passing more detailed data, for instance, frarmfmachinery if this is compliant with the intdre§the farm
in respect of management. The general architecttiieformation technologies supporting the funciign of
this tool is to arrange for the following:

- optimizing the function of resources and costs,
- conducting scaling for a very large number of data,
- acting on the selected platform EU DIAS (cloud falan).

Information, data and services will be provided@ypernicus platform, supported by the Sentinellltate by
one of the companies chosen by way of bidding ib92@vhich — in connection with information delivdre
through other technologies (e.g. tele-detectionta dallected by sensors on the spot) can not ordkem
optimization of managing an agricultural holdingspibble, but also are able to perfect the managewfetiite
environmental function and facilitate adjustmentimétruments of the management to a farmer’s iodiai
needs. Moreover, data from the observation of thahk which come from the Copernicus system and are
processed in the context of precision farmifpwalczyk et al., 2018), can facilitate measuregyicultural
holdings’ environmental effectiveness, can provefulso mark out buffer zones and broaden the kedgé on
the influence of farming on: climatic changes, waesources, usage of energy and management édiltairhe
database built according to this strategy can lkd ugile planning environmental and regional pekcias well
as contribute to the development of transborderdstals of measuring and monitoring practices ofasable
development in agriculture. Information collectad the FaST is also indispensable in the systemanfitoring
food chains and realization of consumers’ rightest@ble information. All these possibilities wererceived in
the strategy called “from farm to fork” (in otheovds: produce travelling from the field straightathe table)
accepted on 20 May 2020, whose aim is, among qttediminish losses of nutrients by 50%. Undoulytetthe
FaST tool will be made use of to monitor the intdgd action plan in the scope of managing nutrjemiéch
the European Commission plans to prepare jointhh wiember states and which will be used in a nétvebr
data on sustainability of agricultural holdings (@@020) 381).

2 Material and Methods

The goal of the present study is to analyze theégutisnal conditions behind the new phase of madstion of
European agriculture and to essay to answer thstiqne In what direction will systems of agriculdlir
production aim within the framework of increasetbmsification?

This indeed was also one of the goals of monogecamsearch conducted in trading agricultural hadibased

in Opole region. The research was carried outénytars 2014 and 2018, with the use of a questi@ibased
interview in 100 farms with intensive and mediunteimsive organization of production in communes
representative of Opole Province. They were saleicieompliance with the methodology of B. Képevhich is
applied in monographic studies (Glolewska, 2010).

3 Results and Discussion

Upon Poland’'s integrating with the European Unidarmers operating in Opole Province expected
improvement in profitability of production, strehgning of agricultural holdings as institutions, wasll as
broadening of the institutional environment thatwgld favor modernization of farm(®isaga et al., 2010). These
expectations have materialized solely as far asptie of land is concerned (which undoubtedly fsexd
influence on strengthening family-run farms asitosbns) and access to new production technologies
concerned. In the countryside of Opole region tleypeared a new phenomenon: a market and techcalogi
treadmill (Czyewski, 2017), that is an obligation to implementdamations, augmented by a high technological
culture already present in the countryside of Opelgion and modernization paths which were taketh@
earlier times. In the research of 2018, the farmweese asked about the motives which were lyinghat t
foundation of implemented innovations (see Table 1)

Table 1— The motives behind implementation of innovationghi@ opinions of farmers based in Opole Province

Specificatiol Indications in % in 201
Increasing production, sa 62
Lowering cost 46
Improving financial resul 45
Bettering and modernizing the production proc 45
High degree of wear of fixed ass 14
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Rising quality and work efficien 26

Possibility of obtaining funds fromPROW (Rural 32
Development Prograr

Source: Authors’ own study based on the survey.

Among the variables explaining the causes of theketand technological treadmill the farmers enwateethe
following: increasing of production (62% of the iadtions — the first place in the ranking), loweriaf costs
(46% - the second place), improving financial resak well as bettering and modernizing of produncfirocess
(45% - the third place each) and the possibilityobfaining funds fronrPROW (Rural Development Program)
(32% - ranking the fourth). The technological tnesltlis a consequence of intensive connectionsaait with
the market, which raise a need for industrializthg production process and specialization of asSéte
character of integration of agricultural holdingsvalue chains and market regulation structured teathe
occurrence of ‘price scissors’ phenomenon whicla isignificant way affects the profitability of aguitural
holdings (see Table 2).

Table 2— Factors influencing the size of incomes of agrioat holdings according to the surveyed

Specification Place n the rankin
201/ 201¢
Prices of purcha: 1 1
Prices of machines and devi 3 4
Prices of fertilizers and plants protection prod 2 2
Prices of seeds and insemination mat 4 3
Rise in the price of a product due to the possybdf its 7 8
stcrage on the far
Costs of credi 7 6
Height of taxes and fe 6 7
Height of direct paymer 5 5
Bonuse from receivers on a high quality of prodt 9 9
Premiums on participation in a group of agricultura 10 10
producers

Source: Authors’ own study based on the survey.

The phenomenon of ‘price scissors’ is broadly aredyin the literaturéCzyzewski, Mrowczyska-Kamnska,
2010) since it exerts a strong influence on real procgssspecially on assessment of changes in agrialltu
holdings’ productivity. The point of reference ketprice of farming produce; however, it is thewnoé of
outlays (which is confirmed by the examined farméhat decides about the division of productivermsplus.
As regards agriculture, periods of growth in pricésfarming produce are short and do not compentete
volume of outlays on direct production means irglperiods, when there ensues a decrease in thespAtthis
time there intensifies the phenomenon of interogpproductivity surplus by other links of the foolain. It
follows from Table 2 that new rents connected witbrage of produce on the farm, their quality af asethose
resulting from participation in producers’ grouplymsignificantly influence incomes of agricultiifaoldings
(the last place in the ranking). Also, direct paytsedo not compensate sufficiently the drain ofnecoic rents

resulting from a rise in productivitylt follows from B. Czyewski's (2013) calculations relating to the
mechanism of division of economic rents in foodremay that the industry of production means onla temall
degree takes part in draining farms’ economic redévertheless, in the examined farmers’ opinidims, makes
the second position impacting their incomes. I #ituation, the impossibility of realization ofts resulting
from productivity surplus can pose a barrier to lenpentation of new models of management and orgtaiz
of farms. On the other hand, in a given institugiloenvironment, it can provide a strong stimulusnplement
innovations.

The solidity of traditional agricultural holdingsed to be secured by a constant mobilization,uetstring and
differentiation of resources, which was the sowtmulti-functionality of the farms. A beam of tleefunctions
was of the individual nature (Ploeg, 2018), witte tiunctions of farms being reflected by the holding
autonomous targets as an individual set of relatioetween skills and resources, whose realizatoured
solidity to them. The autonomous targets, desmitagbased on hidden knowledge, made the main mesrha
of family-run holdings’ adaptation to the changitmnditions of the environment. Modernization ofiegiture
has basically altered the mechanisms of specializaif assets and enforced a change of the deesaking
model which links resources with skills in orderetater into market and institutional transactidnsagricultural
holdings connected with the market, the autonongmads have been subordinated to common ones (s
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of production, economic force). The research dgaliith the farming in Opole region permitted to ritiéy
stronger developmental processes which appeared 2§89. However, it was not before Poland’s irdaégn
with the EU that the development and modernizatibfarms could become the main criteria of theiidsty
(Bisaga, Sokotowska, 2018b]. Acknowledging by farsnthe developmental potential as an attribute rof a
agricultural holding’s solidity was connected wihchange in the way of taking decisions and — bvoader
extent — with the model of managing farms (see féidy.

Figure 1 — Subjects involved in creating the vision of deveh@mt of an agricultural holdingSource: Authors’
own study based on the survey
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The model of management, in which agricultural adss play the basic role in the process of decig&mg,
formed within ten years of Poland’s presence in EHueopean Union and agricultural holdings’ functian
within the institutional environment of the CAP. Wéhpresenting results of studies, it was undedimeany
times that the institutional environment of the CA&d initiated the process of adaptation of farraseld in
Opole Province to the economy based on knowlediga@A, Sokotowska, 2018a). It needs stressing gthou
that the new relations which must be entered igtfabmers (both in the area of the market and risétutional
one) enforce the processes of learning and gakriowvledge (see Figure 2).

Figure 2 — Knowledge indispensable to farmers in sustainaitknsification of production and in managing a
farm. Source: Authors’ own study based on the survey
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In the case of this question, the respondents gginelmore than one answer. In comparison withyter 2014
the total number of indications has decreased. déisonstrates that farmers develop their skilleafning and
are able to better identify their needs regardimg knowledge. Moreover, this change opens the psooé
learning onto expert’s knowledge, information anddvations in agriculture.

The dominating role of knowledge of new productieehnologies results from the technological tredldmi
which was mentioned earlier. The power of its iaefluae derives from the stimuli that serve the purpols
modernization of agriculture and is conditionedbwth private and public institutional solutions aHicreate
conditions of competitiveness in agricultural maskdhe aim of the new stage of modernizing agticalis not
as much to weaken the operation of the main meshenof modernization as to complement their actioitis
instruments of ecological and social rationalitpes that allow solving problems of food safety afichatic
changes in connection with building economy of raraas. In this new phase of modernizing agricaltuwill
still be necessary to improve knowledge on ‘tratieac technologies’ and also economic knowledge,
particularly in the area of risk management. A iis¢he significance of legal knowledge was notidaaly in
the research carried out in 2008. In legal scierités even said about a renaissance of agraaan fFollowing
Poland’s integration with the EU, the phenomenoraddurge of agrarian law’ is pointed to have gdiferce,
which results from the ecological modernizationagfriculture legitimized within the CAP of 200@Rose,
Chilvers, 2018). The introduced institutional charftas proved significant to agriculture in thesgiaces of
Poland where there is intensive farming. In theknvBisaga, Sokotowska, 2018a), the majpstruments of
ecological modernization of farming in Opole regiaere discussed and its main effects were pointed t
Technological optimization of production process&#s,an autonomous target to secure solidity of lfarain
trading farms, was acknowledged to be the most itapt

In the light of the findings, it needs asking tl#ldwing question: In what way have the private gnublic
institutions dealing in modernization of agricutuin Opole region managed to instill farming preesi
connected with the precision system of agricultpraduction? An answer to it is contained in Tableelow.

Table 3— The influence of the institution of ecologicabdernization of the CAP on formation of the systafim
precision farming in Opole Province

Instruments of precision No. of indications in 2018 Institutions supportingtheir
farming implementation
Collecting data on spatiII GIS (Geographic Information
differentiation of crops within 11 System), services of suppliers |of
field farm machines equipped with
computer

Examination of the soil 78 GIS, farmers within the

regarding its richnes requirements of GAE!

Map of richness of the soils at 17 GIS, services of suppliers pf

the disposs farm machinen

Fertilizing balance 36 Plans of fertilizing — théristes
Directive, GAEC

Fertilizer spreaders, sprayers Sales representatives, PRQW

equipped with computers 44 (instrument — modernization of
agriculture), credit lines for
farmers in commercial bar

GP< 17 GP<

Information technologie The Internet, private software

(software) in the scope of 8 manufacturers

agricultural productio

Source: own elaboration on the basis of reseatsb see (Bisaga, Sokotowska, Szwiec, 2018)

As far as the present research is concerned, Hrmaiegd farmers also pointed to the fact that tiqeirements of
the GAEC and the SMR raised the largest numberhahges in the applied agrotechnology (48% of the
indications) and documentation of the performedkn88%). At the same time 70% of the respondentsithed
that they used the documentation in managing tfeegms. It needs emphasizing that all of the exadhine
holdings are equipped with computers, while 96%heMm have access to the Internet. Farmers expgressntill

to pass the data gathered in the production pramedime (39%) to the integrated management systmisto
receive recommendations that facilitate decisidintain managing farms in the same way. On theshasi
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these data it can be concluded that implementatfothe FaST will run effectively in trading agritutal
holdings based in Opole Province and will enjoyeagdeal of interest on the part of farmers.

The accretion of knowledge on new technologies (man@ Figure 2) causes farmers to get acquaintda wit
hidden knowledge concerning the primary soil prdiditg. In the case of the question: “How does tjuality of
natural capital influence the quality and quantityproduction in the holding?”, asked in the sureenducted in
2018, 12% of the examined declared that they dicknow. If the FaST is not extended with new modwded

if there do not appear systems of supporting dessivhich enable farmers to take advantage of aeskpre
the primary productivity of the soil, this phenomammay intensify. In this case, the rising Agricudt 4.0 will

not secure to farmers the leading role in managatgre, while fulfilling the indicative targets tife strategy
‘from farm to fork’ will definitely be hampered.

4 Conclusion

The conclusions following from the research, whiobncern the institutional conditions influencingeth
readiness of agricultural producers to implememt $lgstem of precision farming, may differ regardihg
territorial framework, not only domestic, but akbe regional one. However, they are indispensablerder to
improve on the management system and its striecie®ving transformations of agriculture towards #.must
be underlined that the 4.0 revolution in farmingdssible both in large-area agricultural holdititet dominate
in Czechia and are also present in Opole Provindegramedium-sized and small family-run farms. Istiy 4.0
was the first to perceive this, offering not onhachinery, but also services of managing the prinsoy
productivity adjusted to different types of farnitsis only institutionalization of these solutioasd subjecting
them to social control that can secure sustainatisification of agricultural production and iteking to
transformation of food chains.

Cooperation in implementing the FaST can be noly arfl the key significance in building agriculture
climatically resistant, one that conserves natcagital for future generations, but also in raising quality and
health values of food that is produced. A lot widipend on acceptance of the new strategy refesrad tfrom
farm to fork’ accepted on 20 May 2020 and making af the pillars of the European Green Deal, whose
assumptions should be taken into account in ndtistrategic plans of the CAP. This strategy has the
transborder dimension, which can be the openingsiftutional innovations which will decide aboutvia the
capacity of Industry 4.0 will impact Agriculture®.

Innovations implemented in agriculture must be aciand environmentally responsible. Only the bl
manner of monitoring the effects of their implenainn can secure an influence of various stakehslda
changes in the systems of agricultural productiosh @estriction of risks connected with Agricultuté, which
we have not recognized yet.

It follows from the research carried out in Opadgion that the modernization paths covered by aljuie are
deciding to a significant degree about positivedBeseeks between the normative solutions acceptdunmihe
CAP framework and farmers’ readiness to introdutanges in the systems of agricultural productisnyall as
models of managing farms. It is the institutionapital (institutional balance) that has causedoastiof the
market and technological treadmill to serve ecalagmodernization of agricultural holdings, whicheant that
the process of implementing innovations was coletoby farmers. The consequence of this is a chahgjee
model of decision-taking — the growing importanéagricultural advisors and sales representativies render
services of management substitution.

So far farmers have not had a tool at their dispase which would make building trust in expeitisowledge
possible and allow rationalization of hidden knadge about natural processes going on in cultivited. The
FaST, being gradually broadened with new moduldnvake it possible to overcome information asyntipe
in food chains and will strengthen the processeafriing and acquiring knowledge about the qualftghe

natural capital in possession as well as servioegged by its ecosystems.
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Abstract

In the face of the climatic changes which are atyeunder way, the role of Integrated Pest
Management (IPM), as a tool of sustained interaifom of agricultural production, is
growing considerably. Transformation of this modeplant protection management aimed to
meet the challenges of food production security dred share of rural areas in the green
economic growth in new conditions must take intacoamt the territorial dimension,
including also the transborder one. In the EU coesit searching and implementing the
Climate-Smart Pest Management (CSPM) should bediediron the experience connected
with implementation of the directive on sustainabée of pesticides. The empirical material
analyzed in this study comes from the multi-stagesesy-based research realized in trade
agricultural holdings selected for the purpose framong subregions representative of the
agriculture in Opole Province. In their work, thatleors present results of the research
devoted to economic effects and organizational gaamesulting from these requirements in
plant and animal production, as well as farmersédse pertaining to knowledge and
information that is indispensable in integratedhplarotection. The economy plant protection
on the level of an agricultural holding providesstfof all, a stimulus to have the production
system changed. In their study, the authors unaethat the CSPM needs to be considered in
a broader context of transformation of Europeanicatjure towards Agriculture 4.0 —
farming that precisely makes use of digital tecbgas.

Keywords. agriculture 4.0, cross-border cooperation, enviramntal regulations, integrated
pest management, sustainable intensification

JEL Classification: Q16, R11, 013, Q01

1 Introduction

The UN declared the year 2020 the Internationalvé#lant Health (IYPH), the purpose of the iritia being
not only to demonstrate how protection of plantaltiecan help to fight against famine and servditoinish
poverty, to protect environment and to develop eocmyy but also meaning to encourage institutions and
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scientific environments to develop a broader delbate¢he paths of modernizing agriculture, whichueasits
sustainable development and share in the greeroetordevelopment in the conditions of climatic ches
going on globally nowadays. In the European Unisayes connected with plants health are considiered
wide context of framework programs related to emwinental protection (in particular in the Seventh
Framework Program) and the strategy of preserviadiersity, as well as providing steadiness of/mes of
ecosystems (COM (2011) 244).

The 2F century has seen the establishment of institutienaironment (GAEC, SMR, greening) within the
Common Agricultural Policy (CAP), which supportarrers’ production choices and production techne®gi
that are better adjusted to the habitat-relatedliions of agricultural holdings, but also bringckahe role of
agricultural production in reproducing and restgriservices of ecosystems. The key role in ensyplagts
health is played by Directive 2009/128/EC conceagnsustainable use of pesticides (Directive, 200%)is
directive introduces an integrated protection aips which “puts an emphasis on obtaining healtbpsat the
minimal disturbance in the functioning of agricuéib ecosystem and encourages use of natural ways of
eliminating pests” (Art. 3 of the Directive). TherEctive obliging European farmers has been indaince 1
January 2014 and has bound the member-states parprédomestic plans of action” serving the purpote
establishing their quantitative targets, meanssamhedules aiming to reduce threats resulting frpplieation of
pesticides and the influence of their use on pépglealth and natural environment, as well as stipmp
development and use of integrated plants protectidmtii now, the European Commission, despite the
requirements of the regulations, has not presecdedlusions from the implementation of the said Doe by
the member countries to date. This did not stofEilmpean Parliament from voting a resolution comiog this
question (European Parliament resolutions, 2018gres it acknowledged the accepted norms to be bk
tool to guarantee that the environment, ecosystpeple’s and animals’ health are well protectéds pointed
in the Resolution that the efforts to implement Bieective by the member states are insufficienadbieve its
main goals (Point 3 of the Resolution) and thay thee not of the complex character (Point 8). Agards the
member states, they lack in adequate engagem@madtices of integrated plants protection, amonécivkhe
priority is given to application of non-chemicalistions that are alternative to pesticides. In dpaion of the
European Parliament, the above-mentioned Directiveuld serve to propagate integrated plants piotect
which strengthens the quality of the natural capitawell as lowers the costs borne by farmersiwite frames
of conventional protection of plants. The EuropPamliament expects also to have methodologiestegiated
plants protection elaborated and prepared. In #ort presented by the Ministry of Agriculture and
Development of Rural Areas of the Polish Repuldancerning implementation of the Directive on sinsthle
use of pesticides, it was underlined that prepamatif such methodologies and their popularizatiadenthe
main aim of the “domestic plan of action” in Polaf@rmulating such a goal results from a great atutp state
research institutes in preparing methodologiest#grated plant production (IPP) as a system ofagament of
quality in primary production. As early as in 20®3¢ Act on plants protection (Ustawa, Dz,U. 2018z. 972)
introduced premises which regulate the proceduréawhers’ participation in such programs. In sulssyq
programs of development of rural areas financiahmsewere guaranteed for farmers willing to parttgpin
such programs and for adjustment of methodologfed®B to the habitat-related conditions of agrictat
holdings.

The present study undertake to discuss the probfdarmers’ perception and evaluation of the regmients of
integrated plants protection and the influencenstiiutional environment on farmers’ choices andislens
concerning production. The analysis of researchult®ss significant in view of the fact that due toe
modernization paths taken earlier, the agriculim®pole Province is distinguished by the highesel of using
mineral fertilizers and plant protection productslioland.

As regards the Czech-Polish debate, the problefocaf safety makes one of the main themes and ssbjéc
contention, which are transferred also onto theopean forum. Hopefully, the world year for planesalh
should contribute to a broader cooperation in #gkere, especially in borderland areas where theirex
threats are similar. This cooperation is partidylanportant as the ensuing climatic changes evokg dangers
to plants health. Accordingly, the European Cominispublished a list of ten most dangerous pesssngoa
new threat to plant production in the EU. The CzBolish cooperation should thus concern creatirigt jo
information portals to warn farmers against ocegrilangers, promoting new technologies of plantegtmn
research, as well as introducing new biocidal, seetiiplication and soil protection products inteetmarket.

A broader context for the cooperation can be ctehte the European Green Deal, recently acceptethéy
European Commission (COM(2020) 381) and, specificAly one of its leading strategies referred tdfesm
farm to fork” which takes into account issues abdosafety and plants health in a complex way. Flriategy
assumes lowering the dependence on pesticides atimicxobial agents, limiting excessive fertilizati,
strengthening ecological farming, improving the IWing of animals as well as reversing the prooédsss of
biological diversity. Moreover, there are new indsxaccepted in the strategy, concerning integrpltants
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protection: diminishing the use and risk resultingm chemical pesticides by 50% and the applicatibn
hazardous pesticides by 50% by the year 2030. ithe and assumptions behind this strategy must dledad

by member states in their individual “domestic ®&gic plans of the CAP” that make the cornerstohéhe

European agriculture modernization after 2020.

2 Material and Methods

The aim of this study is to evaluate the Integrdedt Management (IPM) as a tool of sustainabémnsitication

of agricultural production in Opole Province. Instional conditions which are expected to inclirenfiers
towards applying integrated protection of plantsvali as economic and ecological effects of impletimg this
model of management are analyzed. The empiricabmahtcomes from monographic research dealing with
changes in the organization and productivity ofifgrun agricultural farms in Opole Province. Theusce of
primary research were survey-based studies caouédvithin the frameworks of the original reseanct2014
and 2018. The survey-based interview was of th@gmeful character and was conducted in 100 agniilt
holdings of intensive and medium-intensive orgaizeof agricultural production, located in commarvehich

are representative of Opole Province. The farmsewsslected according to the methodology applied in
monographic studies (Kopecited in Go¢biewska (2010). The research methodology preseméee allows
interpreting data in a wide context of changes énatgoing on and also facilitates their holistieipretation.

3 Results and Discussion

3.1 Economic and Ecological Aspects of Integratedidhts Protection

Implementation of the Directive on sustainable mapilon of pesticides has two dimensions: econoamd
ecological, which are closely connected with eaitteio The economic aspect concerns, primarily, @pal of
ecosystems and assessment of the size of publisgwovided by agriculture (Kulawik. 2014; Geyvski et al.,
2019) and offers now the major arena of disputevdeh environmental economics and its ecological
counterpart. The econometric models proposed withéise concepts allow assessing environmentalgntedl
actions in agriculture and the environmental effectess of the CAP. As regards the food safety, the
microeconomic dimension is significant, though -eremmics of plant protection exerts the basic impatt
selection of a method of protecting plants, changédle organization of farms, in technology of ¢gwotion and

in investments in fixed assets, which are real{#dowar, 2018).

Farmers in Opole Province perceive the requiremeitise integrated plants protection mainly in &e®nomic
aspect (see Table 1).

Table 1 - Effects of the integrated plants protection gobinding in the UE in the opinions of farmersdpole
Province

Effects /Consequences of the Direci Indications in %
- Production costs incree 71
- Quality of raw materials and produce imprc 25
- The stite of natural environment impro\ 38
- Production decreas 18

* - it was possible to indicate more than one amswe
Source: authors’ own research

A rise in the production costs, as a consequenceigthinable use of pesticides, was pointed to18% @f the
respondents, while 18% of the questioned indicatedcrease in the size of production. A fairly éagyoup of
the respondents appreciated the ecological eftddtse accepted institutional solutions (38%) aedcpived an
improvement in the quality of materials and agtietdl produce (25%). However, the finding that aangnas
34% of the respondents saw a rise in costs asnlyeconsequence of sustainable use of pesticidexeed
relevant. The majority of plants protection produgsed in Poland come from imports. It is only\a jears ago
that the domestic manufacture of innovative proslwftplants protection was restored. In the madfetuch

products, in a different way from that typical b&tmarket of mineral fertilizers, there does natuwyclicality.

However, new active substances, which do not develants resistance to their effects and have aeheffect
period, are more expensive than conventional pdesc In Poland, there are few biological plantstgetion

products registered, yet — as it follows from tiready mentioned Resolution of the European Padignand
the Council — this phenomenon is characteristithefwhole European Union.

Methodologies of the integrated plants protectiapart from chemical one, include also such methaxsis
biological, mechanical and agrotechnical (croptiota selection of resistant plants, proper cutitss of soil).
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All of the above-mentioned methodologies of plamtstection are applied by farmers based in OpotwiRce
(see Figure 1).

Figure 1 — Ways of plants protection applied by farmer©pole Province. Source: Authors’ own study based
on the survey

- mechanical elimination
- chemical protection
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- selection of resistant plants | 2014

2018
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Method of plants protection

- others: biological protection (bio-ems)
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% share in the practice of plants protection

The use of mineral fertilizers and active substaimc@roducts of plant protection in Opole Provinsethe
highest in the country, reaching the level of syechducts usage in the Czech Republic. Nevertheless,
opposition to the tendency in the rest of the counihich shows the growing application of pestisdthe
process has slowed down in Opole Province thankkei increasingly precise application. Still 13%othe
respondents are afraid of having the soil and faraduce controlled to check the content of pestigidrhe
biological method is connected chiefly with the usfebio-ems. Although it generates a good amount of
enthusiasm among farmers, its use is only slowtyvgrg more and more popular. In Opole region, thstp
variety seed production has had a long traditidmclvexplains why agricultural advisory servicedltiis sphere
are on a very high level. Nowadays, this type ofises is taken advantage of by 31% of the respotsdevhile
28% apply these recommendations in practice. Theess in this area — in comparison with the yed420has
resulted from the fact that with the simplified psostructure in the region, the farmers use vasetihich prove
effective in the existing habitat-related condisoWVhile choosing plant varieties to sow, a greatet greater
role falls to the interest in the given varietytli® market, which was confirmed by 27% of the qoesd (a rise

by 12% in comparison with 2014). Agrotechnical nogkh of plant protection, which are connected, among
others, with crop rotation are also losing thejn#ficance due to the simplified structure of plaroduction as
well as common practices of application of catahpsrin plant cultivation, in which structure-forrgimplants
and nitrogen fixing plants are used.

The growing costs of integrated plants protectishich was pointed to by the respondents (compaldeTh),

are the result of not only higher prices of produmft plants protection. Chemical protection of pdashould be
considered in a broad context of ecological modetion of agricultural holdings as a mechanism hsirt
sustainable development. This type of transformmaisogoing on in the holdings in a number of diniens:

technical, technological, organizational and mefdfecting awareness). In each of the spheregvaiions
(Bisaga, Sokotowska, 2016), which facilitate adfiptaof farms to new production systems are of diqéar

importance (see Table 2).

Table 2— Types of innovations introduced in agriculturaldings in the last five years

Type of innovatio Indications in %
- purchase of high power tract 44

- introducing new technological solutions in plant 45
production

- introducing new technological solutions in animal 12
productiol

- carrying out constructic-related investmer 25

- introducing integrated plant producti 11

- improving on the adhetics of the farm surroundir 38
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| - others | 7 |
* - it was possible to choose more than one answer
Source: authors’ own research

The largest number of alterations were introducgd plant production (45%). At the same time, 43%4he
questioned indicated the principle of cross-conmuléaas the main cause behind these changes.

Introduction of new systems of production requiusage of high power tractors which are indispersabthe

case of modern cultivation aggregates as well akevalpplying bar sprayers of the shoulder reach ahd 12

meters in plant cultivation. They serve the purpobehemical protection of plants in connectionhwieaf

fertilization. Systems of plant production in OpdReovince are evolving towards precision farmingthw
farmers commonly using such tools that are rel&eitl as: examination of the soil regarding itshriess (78%
of the indications), fertilization balance (36%)maltaneously, 44% of the respondents have spragauipped

with computers at their disposal.

Since 2005 the integrated plants protection has Itkee accepted system of quality management ingoyim
production in Poland. Support of the implementatsom certification of it can be obtained within tReral
Development Program. As regards the examined ptpuojathis program was implemented in 11% of
agricultural farms. When it comes to the natioe&kl, though, it is merely 2% of the holdings whidve done

so (Sprawozdanie, 2016). The necessity of a widepggation of this system was drawn attention taHsy
Directorate-General for Agriculture of the Europe@ommission in the evaluation and assessment of the
realization of the domestic plan of action for sirsable use of pesticides in agriculture.

Within the sphere of infrastructural and faciliti@svestments, farmers transform space availabléaim
buildings at their disposal for preparing and stgiplants protection products.

The domestic strategic plan of the CAP, which takés account the already-mentioned new EU stratigyn
the field onto the table’ ought to provide a strostgnulus towards more effective implementationtioé
integrated plants protection both in the area afhges in systems of agricultural production anch@chanisms
of dissemination of knowledge and innovations wheaisure sustainable development of farming.

3.2 The Role of Knowledge and Information in the Itegrated Management of Plants Protection

Ecological modernization of European agriculturaldings makes a vital factor in their adaptatiorec@nomy
based on knowledge. In this process, a significaletis played by the system of agricultural admsservices,
which was reformed in 2005 (see Figure 2).

Figure 2 — Knowledge and information sought for by farmesith agricultural consultants. Source: Authors’
own study based on the survey

- on new varieties of plants and breeds of animals

- on new fertilizers and their application

- on new plants protection products and their
application
- on the price of and place where means of
production can be purchased
- on the directions of the most profitable
production

m 2014

2018
- on the possibilities of selling the produce

- on the possibilities of taking advantage of the
EU-granted aid

Kind of knowledge and information

- on the conditions of obtaining direct payments

0O 10 20 30 40 50 60 70 80 90

Indications in %

The information that is still of the greatest relage to the farmers based in Opole Province coactma
possibility of procuring the EU assistance fundsl aonditions of obtaining direct payments. It needs
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underlining that without direct payments or investrnsupport within the Rural Development Prograhestes,
ecological modernization of farms in the region Wdonot be possible at all. Only a new stage ofagfiral
holdings modernization can cause the farmers’ éstein new products of plant protection to grow ifzerease
by 8%). Managing the integrated plants protectigguires employing many instruments such as: knaydexf
thresholds of economic profitability of chemicalapts protection, methodologies of plants protection
individual crops, ability to identify the pathogewkich occur, safety requirements in applicatiorpesticides,
effects of using chemical plant protection agemtshmdiversity and people’s health, as well as kieolge of
natural environment in which the farm is based #ml processes which are going on in it. Accumudatin
competences and knowledge in the area of integratathgement of plants protection cannot be restrisblely
to the system of agricultural advisory servicesthis process, it is necessary to integrate it wlih whole
system of dissemination of agricultural knowledge @formation, as well as with assessment of ckffie isles
of knowledge that emerge in this process (Bisa@d 92 Such an integration is feasible on differdigfital
platforms, yet also thanks to digital devices whaan process data on their own and which eithepaup
processes of taking decisions or individually reggilprocesses of chemical protection of plantsh ®lectronic
tools are indispensable since the integrated mamagieof plants protection must be adjusted to emvirental
conditions in which the given farm is based — ttetesof soils, climatic conditions, state of wategsisting
biodiversity and specific services of agro-systeimghe opinions of farmers from Opole Provinces fatform
serving to modernize agricultural holdings shouddulti-thematic (see Table 3).

Table 3— Thematic scope of regional digital platform aglimodernization of farms

Thematic are Indication:in %
- varieties of plants and breeds of animals 24
recommended in the regi

- dosing fertilizing in connection with the 55
existing climatic situatic

- types of spraying in connection with the 58
existing climatic situatic

- threats posed to breing 20
- economic situation in different farming 25
markets

- trainings, demonstrations, contests that are 38
- the latest results of scientific reses 27
- climatic threat 42

Source: authors’ own elaboration

It was obvious to the creators of the integrateahtsl protection (Lefebvre et al., 2015) that immetation of
the holistic approach towards production will dechaneating a new model of managing a farm. Theledahe
model “Integrated Pest Management” (IPM). It wagmased to support ecological modernization of adftice
with preserving the economic safety of agricultunaldings (Rose et al., 2019). Progress in implemgn
sustainable agriculture and institutional innovasgicerving its popularization, the network soclatjng formed,
and — first and foremost — climatic changes, hauesed this model to require reconstructing (Da@d.92 At
the moment its significant elements are availabitif knowledge, strategies of managing informatitaking
decisions at suitable time, as well as communipatitth other stakeholders. In Europe, this modeéferred to
as the Climate-Smart Pest Management (CSPM) (Hehb,&019). To implement the strategy ‘Farm tokFo
(2020) aiming at sustainable transformation of Been farming will require popularizing the CSPM and
creating institutional frameworks of integratedmifaprotection. Furthermore, it will be indispensato make
use to a broader extent of information technologpesrocess and share information concerning exjdtireats
and optimization of decisions which are taken. Tidisonfirmed by the data inserted in Table 3. €gence of
this model is, moreover, its territorial rootinghé CSPM has also the transborder dimension, whahdvawn
attention to in the European Green Deal and waiemrinto the “From the Field onto the Table” stgt. The
proposal of cooperation within the CSPM was suladitty the Federal Republic of Germany to the isteck
parties. Such a cooperation will be necessary imlsghe Czech-Polish borderland, not only in theesphof
agriculture, but also throughout the public onee Teginnings of it can lie in the common platforingood
practices of the CSPM. Such initiatives can coumswpport from the modernized CAP.

4 Conclusion

In the International Year of Plant Health, agrioudt should be looked at through the prism of thertfo
revolution which is going on in it. Intelligent faing and ‘Agriculture 4.0’ make its main driving rée.
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Accordingly, the integrated plants protection oughbe considered in such a broad context. Impleatiem of

the CSPM can provide the beginnings of moderninatibagriculture that makes a wide use of knowledge

instruments of digital technologies in borderlamdas. Creation of a common CSPM platform makesthoit
beginning of transformation of agriculture. In theader context, it is not only climatic changeatthenerate
new risks, but also Agriculture 4.0 will reveal itgeats and new types of risk which will ensudairming and
will cause losses in agricultural holdings. Creatid a common system of their identification cangibe a next
step in building resilience agriculture in frontemeas.

On the basis of the research conducted in tradgmgwdtural farms based in Opole Province, it is@ble to
formulate the following conclusions:

1. The CSPM offers an approach towards fighting pestn economically-profitable manner, one that is
controlled, socially acceptable and safe to enwirent, people’s health and climate. This model of
management provides security to the food systenchyproves indispensable in crisis situations, such
as the one evoked by COVID-19.

2. Each farmer develops their own strategy of plantglpction, minimizing losses, obtaining profits and
communication in food chains. In this strategie=r¢hstill dominates chemical protection of plarid a
information asymmetry.

3. Farmers based in Opole region are ready for upglatiathods of integrated plants protection, yet the
lack of suitable tools does not allow them to asselsether the instruments and methodologies being
implemented provide sustainable intensification pfants cultivation. Moreover, effective
implementation of the integrated plants protectiomestricted by the shortage of financial resosirce
necessary to implement all the required investmetsthe lack of specialist knowledge concerning
methodologies of the integrated plants protectiat tire efficient in the existing climatic situatjaas
well as tools of such modelling of production dems which could directly translate into economic
benefits.

4. The CSPM will turn into an art, a model of entremership and a science, therefore it will be
necessary to integrate the system of knowledgernmdtion and agricultural innovations with the
system of agricultural advisory services. A comditbehind this integration is digitalization of faing
and establishment of platforms to facilitate moriitg of crops and modeling decisions concerning
available CSPM methodologies. This is one of thénngaals of the National Strategy of Sustainable
Development of Countryside, Agriculture and Fish2@B0. This strategy assumes also international
cooperation in this field.

5. The CSPM must be integrated with other instrumeftsustainable intensification of agricultural
production, which facilitate usage and preservatibprimary soil productivity.
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Abstract

The progressive aging process of Polish societpeisoming an increasing challenge for
central, regional and local authorities. The inseeil the number of elderly people influences
the growing demand for health and care servicesrdier to show in which poviats of the
Opolskie Voivodship the problem is most acute, dhigcle attempts to assess the degree of
satisfying the health and care needs of elderlyplee¢70+) in particular poviats in the
Opolskie Voivodship in 2018. Using the syntheticasiere of development (SMR), a ranking
of poviats in Opolskie voivodship has been createcbrding to the degree of satisfying the
care and health needs of elderly people (70+). Aigkest level of satisfying the care and
health needs of elderly people in 2018 was chaiatitefor Opole city Poviat, followed by
Gtubczycki Poviat. The worst situation of the elgen terms of satisfying health and caring
needs was observed in Opolski and Krapkowicki Rovibe study used generally available
statistical data published by the Central Staasét@ffice and the regional authorities. The
choice of data and the period from which they carae dependent on their availability.

Keywords: elderly people, health needs, long - term care

JEL Classification: 115, J1

1 Introduction

The aging of the Polish society is a basic demdgcaproblem that affects directly the growing dewhdar
health and care services. The state of human heefétiorates as people grow older. As indicatetbpyagit,
the percentage of people with disabilities in tbeydation increases with age. While in the group@®f70-year-
olds there are about 20% of people with disabdljtemong people aged over 70, disability affect®at every
second person [8]. This is also confirmed by dedenfGermany. In older age groups, the proportiopexiple
requiring care is higher. In case of people age®®3this share does not exceed 20%, in the grougbed0-
year-olds it is 33%, and in the 90+ group it reachbBnost 60% [7]. A similar situation supposedlxus in
other countries as well. The development of medieind the improvement of the quality of life camtcibute
to reducing the percentage of people requiring Taeegiven age group, but age group of 70+ wittdsee more
numerous. This means that more and more elderlplpeare using and will continue to use health aak c
services. Ensuring access to this type of servicaad will continue to be growing challenge foe thealth care
system and social assistance.

1.1 Demographic Situation in the Opolskie Voivodslipi

The aging of the population observed in the devadopountries, including Poland, is manifested miticrease
of the share of elderly people in the populatiohjol is due to the relatively low fertility rate cithe gradual
extension of life. In the years 2008-2018, an iaseein the number of people aged 70+ was observed i
poviats in Opolskie Voivodship, except for the Rrig#ti Poviat, in which there was a decrease of &ppee(see
Table 1). The largest increase in the number adrldoeople was observed in the city of Opole (mréase of
36.1%), in the Kdzierzyasko-kozielski Poviat (an increase of 18.6%) andKha&pkowicki Poviat (an increase
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of 17.6%). Relatively low growth (by less than 10%pk place in the following poviats: Opolski (1.3%
Strzelecki (5.5%), Glubczycki (6.1%), Oleski (8.2%nhd Namystowski (9.8%). In 2008, the average esloér
people aged 70+ in the total population of the Gkiel Voivodeship was 10.1%, while at the end of@@had

already reached the value of 11.9%. Poviats: Nammaiti (10.5%), Brzeski (11%) and Opolski (11%) ware
the most favorable situation in 2018. The larghats of the number of elderly people concernedwvioelargest
cities in the Opolskie Voivodeship: Opole (13.4%) &edzierzyn-Kale (13.2%).

It is also worth emphasizing that in the analyzedqu the number of inhabitants of the Opolskiewdieship
decreased by 4.5%. This problem applies to viyualll poviats, but the worst situation is in Gtulcki poviat
(a decrease of 7.5%). Only in the city of Opoleramease in the number of inhabitants was notetlit besulted
from the inclusion of several neighboring village017.

Table 1 -Population aged 70+ in Opolskie Voivodship in 2@®8l 2018

Share of population aged
_ Population aged 70+ 70+ in the total number of
Poviat inhabitants (%)
2008 2018 2008 2018

Brzeski 8 817 9 889 9.6 11.0
Glubczycki 5 201 5516 10.5 12.0
Kedzierzyhsko-kozielski 10 493 12 443 10.4 13.2
Kluczborski 6 683 7 599 9.7 11.5
Krapkowicki 6 26(Q 7 359 9.4 115
Namystowski 4077 4476 9.3 10.5
Nyski 14 437 15980 10.0 11.7
Oleski 7 019 7 595 104 11.8
Opolski 13 448 13 629 10.0 11.0
Prudnicki 6 692 6 687 11.3 12.0
Strzelecki 8 222 8676 10.4 11.6
Opole city 12 571 17 114 10.0 13.4
Average - - 10.1 11.9

Source: Own elaboration based[&h

2 The Assessment of the Level of Satisfying the H&h and Care Needs of Elderly People (70+)
in Particular Poviats of Opolskie Voivodship in 208

2.1 Research Methodology

The aim of the study is to to build a ranking of thvel of meeting the health and care needs eflglgeople in
poviats in Opolskie Voivodship. In connection witie progressing aging process, knowledge in tltia aan be
helpful in creating social policy at the local léve

In order to determine the level of satisfying thealth and care needs of elderly people in the @mls
Voivodeship one of the taxonomic methods was uSguhthetic measure of development (SMR) is used to
linearly order objects described by many diagnostiGables [4], which are replaced by one synthedigable.

To achieve this goal, the Hellwig development patteethod was used. This method assumes the ecéstéra
reference object in which the input variables talkéimal values. Determining the value of the depgient
pattern is preceded by bringing diagnostic inditsato comparability and then excluding them frora et of
negative values. The variables are normalized udeggical standardization:
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Zij = 5 1)
where:
x;- arithmetic average of the next characteristic
S;- standard deviation of the next characteristic
z;j- standardized value
The postulate of the positivity of standardizedatales was provided by using transformation:

Zij = zjj t &, @)
where:

£ = —min{zij} + %S(z), )
and

S(z)- standard deviation of normalized input variables.

The Hellwig method prioritizes objects by comparthgm to a designated development pattern. Thedowies
of the reference obje€,; ). are the maximum values of standardized varialdg.

zy; = max z;; (when the characteristic is a stimulant). (4)
Objects are hierarchized based on the distance thenpattern. Euclidean metric was used to caleula¢
distance of each object from the reference object:

m 2 1— PR p—
dio = |27 4(zi; — 205)", i=1,2, ...m;i=1,2, ..., n, (5)
where:
z;j - standardized values of diagnostic variabigs
Zy; = max z;; (for stimulants).

In the Hellwig method, objects are ordered basethervalue of a synthetic measure (indicator) aetigpment

s =1-%2 (6)
where:

dy = dy + 25, 7)(
whereby:

do =n"" 3L, dip, (8
So = \/n‘l > (di — ) ©)

TheS; measure takes values in the range of [0; 1]. Thekees are higher if the object is less distaoinfithe
pattern. It is therefore worth ordering these valfrem the highest to the lowest. The last stageatdulations
involves the division of objects into classes.

2.2 Preliminary Data Analysis - Selection of Diagrstic Variables

In the research on the standard of living, onéhefdreas describing the level of satisfaction eftthsic needs of
society is, in accordance with the approach pragpdsel. Drewnowski - health, or with the approachposed
by A. Luszniewicz - health protection [2,9]. Datallected in this respect for the needs of natiomad
international statistics include, above all: mebgtaff, medical equipment, the number of individhealth care
facilities and places in these facilities, the nembf patients, the number of medical advice, ti@dience of
some diseases. Unfortunately, some data is notablaiat the poviat level, e.g. number of physicdpests,
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number of places in chronic medical care homes. arfdysis mainly used data contained in the LocataD
Bank of the Central Statistical Office and derivBdm registers published by voivodeship government
institutions [5,6].

The level of satisfying the health and care needslaerly people depends on many factors. It shdadd
emphasized that the analysis was based only ortitpitwve variables. This means that an attempt masde to
assess the degree of satisfaction of needs bassthtistical data on: the number of beds / bed&dilities

providing health and care services, the amountedioal staff. Therefore, the potential availabiityd not the
quality of services provided was examined. The extthje assessment of the elderly regarding theedegf
satisfaction of needs may differ from the resulitamed.

The selection of diagnostic variables is of key amance for the correctness of the results obtaimeide study.
Determining the set of variables which describe gheen phenomenon optimally is not an easy taskeiVh
choosing diagnostic features, follow the informataiteria [3]:

e universality - the characteristics should have ersslly recognized weight and significance in the
subject of analysis

» variability - the characteristics should not be iamto one another in the sense of informationttua
objects studied, but they should have a high ghititdifferentiate objects (high variability)

» validity - indicators for which tested objects hgrdchieve high values (significant)

» correlation - selected indicators should be weaklyelated with one another, while strongly coredia
with indicators excluded from analysis by reduction

Potential variables selected for analysis wereddidiinto three categories (see Tab.Npst of the variables
were in the category regarding access to facilpiewiding 24-hour medical and care services. I assumed
that in case of the elderly, the degree of satigfacof needs depends primarily on the number atg$ in:
social welfare homes, 24-hour facilities (includisgnior homes) and the number of beds in genesgitads.
The set of potential variables included one vadakbarding the number of facilities and descrilangess to a
GP (number of outpatient clinics). Doctors and aar@ere taken into account regarding access tocalestaff.
Unfortunately, no data are available for poviatgarding the number of laboratory diagnostics and
physiotherapists.

Table 2 - Potential diagnostic variables of the degresaiisfying the health and care needs of elderlyplgeo
(70+) in particular poviats in the Opolskie Voivbgsin 2018

Symbol Description of the variable

Access to medical staff

X1 Number of people 70+ per 1 doctor

X2 Number of people 70+ per 1 nurse

Access to facilities providing round-the-clock mealiand care services

X3 Number of people 70+ per 1 bed in general hakpit

X4 Number of people 70+ per 1 bed in social welfareises (excluding beds fpr
children and young people)

X5 Number of people 70+ per 1 bed in facilities prawdround-the-clock care for the
disabled, the chronically ill or the elderly

Access to out-patient healthcare

X6 Number of people 70+ per 1 out-patients depantme

Source: own elaboration
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In the first step of the initial verification of ¢hvariables, it was checked whether the variablesevof
sufficiently high variability. The coefficient ofariation calculated on the basis of standard dieviatfor
variables exceeding the threshold value (0.1) mélaaisthe variables are characterized by a suffilyiehigh
variability. A value above 0.1 was obtained for dithgnostic variables. The exact values of the fueft of
variation for each variable are presented in T8ble

Table 3- Numerical characteristics of potential diagnostriables

Variable Average Standard deviation Coefficient ofvariation
X1 45.7 18.8 0.41
X2 27.6 10.7 0.39
X3 37.4 14.6 0.39
X4 57.8 28.6 0.50
X5 187.2 144.3 0.77
X6 219.0 32.6 0.15

Source: own elaboration based on [1,5,6]

In the next step of the initial data analysis, twerelation of potential diagnostic variables (tators) was
assessed in order to reduce and select the finadfsgiagnostic indicators. The analysis of theretation
relationship included the construction of an army correlation coefficients between variables. Aghi

correlation was observed between the variables Xd %2 (0.6359) and X2 and X3 (0.7785). For these

correlation coefficients, p-value was less than50(fee Table 4). It was decided to eliminate theabée

concerning the number of nurses (X2). The cormtabetween the number of beds (X1) and the number o

doctors (X3) was not statistically significant. Digethe substantive significance of variables X#l %38, they
were taken into account in further analysis.

Table 4 - Pearson correlation coefficietns

X1 X2 X3 X4 X5 X6

X1 1.0000 0.6359 0.4081 -0.0872 -0.3277 0.4464
= - p=0.019 p=0.166 p=0.777 p=0.274 p=0.126

X2 0.6359 1.0000 0.7785 0.2045 -0.1960 0.2460
p=0.019 p=--- p=0.002 p=0.503 p=0.521 p=0.418

X3 0.4081 0.7785 1.0000 -0.0853 -0.2408 0.2613
p=0.166 p=0.002 = - p=0.782 p=0.428 p=0.388

X4 -0.0872 0.2045 -0.0853 1.0000 0.4669 -0.2113
p=0.777 p=0.503 p=0.782 p=--- p=0.108 p=0.488

X5 -0.3277 -0.1960 -0.2408 0.4669 1.0000 -0.3185
p=0.274 p=0.521 p=0.428 p=0.108 = - p=0.289

X6 0.4464 0.2460 0.2613 -0.2113 -0.3185 1.0000
p=0.126 p=0.418 p=0.388 p=0.488 p=0.289 p=---

Source: own elaboration

3 Results

Five diagnostic indicators were adopted for thetlsgtic assessment of the degree of satisfying #adtih and
care needs of the elderly (70+). The set of vaemiblad a high informative value. The objects ofstuely were
the 12 poviats of the Opolskie Voivodeship.
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As a result of the study, the values of the symnthmieasure of development were obtained (see Taled
Figurel), and thus the poviats of the Opolskie ddiship were ranked according to the degree offgitiy the
health and care needs of the elderly (70+) in 2018he table, the level of satisfying the healtid &are needs
of elderly people (70+) in poviats is ordered frtma 'best' to ‘worst'.

The difference between the minimum SMR value ardnfaximum value was divided into three brackets:

1) [min si, average — standard deviation), that i21007, 0.23544),
2) [average — standard deviation, average + standasidtibn), that is [0.23544, 0.49425),
3) [average + standard deviation, max si], that i§9025, 0.576613].

Three classes of poviats were distinguished — wf lmedium and high level of satisfying the care aedlth
needs (see Table 5 and Figure 1).

In 2018, the health and care needs of the eldé@y)(in Kluczborski Poviat, for which the valuetbe Hellwig
measure was 0.576613, were best met. On the sqiand there was the city of Opole Poviat. It is tlor
emphasizing that in Opole, as the capital of theaaship, the hospitals and clinics meet the headtbds of not
only residents of Opole, but also residents of offaviats. Therefore, this poviat recorded sigaifitty lower
than the voivodship's average values of the va&alK1, X3) describing access to medical staff beds in
hospitals. This means that there was a small nuimfoeeople aged 70+ per 1 doctor or hospital bethther 8
poviats obtained the SMR qualifying them to clags2dium). It can be said that they were charazgdrby an
average level of satisfying the health and carelseéthe elderly. The care and health needs oéldherly (70+)

in Kedzierzyhsko-kozielski Poviat (0.230571) and Prudnicki Pbov{@.212072) were least met. In the
Kedzierzyasko-kozielski Poviat the access to meeting cardsieas very limited. This is evidenced by the high
values of the variables X4 and X5. There was thestvaccess to doctors (X1) and to out-patientadeyents
(X6) in Prudnicki Poviat.

Table 5- SMR values describing the degree of satisfaabibhealth and care needs of elderly people (76+) i
particular poviats in Opolskie Voivodship in 2018

Poviat SMR value Class
1. Kluczborski 0,5766147 high
2. Opole city 0,539196 high
3. Nyski 0,47355 medium
4. Strzelecki 0,447928 medium
5. Glubczycki 0,439327 high
6. Brzeski 0,389522 medium
7. Namystowski 0,326542 medium
8. Oleski 0,249068 medium
9. Krapkowicki 0,248619 medium
10 Opolski 0,245117 medium
11 Kedzierzyisko-kozielski 0,230571 low
12 Prudnicki 0,212072 low

Source: own elaboration

4 Conclusions

The level of satisfying the health and care neddslderly people (70+) in the Opolskie Voivodeslinip2018

was assessed using the Hellwig synthetic developmethod. The study made it possible to build &iramnof

the level of meeting the health and care needddeflg people in poviats and to identify three h@moeous
classes of the level of satisfying the health aar@ meeds of elderly people. The values of thehgfitt measure
indicate a large diversity in meeting the healthl @are needs of elderly people in particular peviat the

Opolskie Voivodeship in 2018.
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It should be remembered that each of the poviafeqmes better or worse in terms of a given aspésatisfying

the health and care needs of the elderly, but &heevof the synthetic measure of development deppricharily

on the values of all variables describing the stdgihenomenon. In this analysis, the starting pafithoosing
potential diagnostic variables were indicators thedcribed the availability of health care and c@Ewices as
well as the human potential of these facilitiesefHfore, the presented study took into accountvéreables
available at this level of aggregation that chamare the level of satisfying the health and careds of elderly
people (70+) in the Opolskie Voivodeship in 2018.

In 2018, the highest level of satisfying the healtldl care needs of elderly people (70+) was impheaaeby the
Kluczborski Poviat, followed by the city of Opol@Wat (see Figure 1). At the lowest level of saifisf) the
health and care needs of the elderly (70+) in tipmlgkie Voivodeship were the poviatsedierzyasko-
kozielski and Prudnicki. The results obtained magstitute the basis for conducting social policytret local
and voivodship level. Its goal should be to rediinie diversity while increasing the degree of $atison of the
health and care needs of elderly people.

Figure 1 — SMR values in particular poviats in Opolskie Wadship in 2018. Source: own elaboration
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Abstract

In terms of the human development approach withendoncept of sustainable development
(SD), health is as an essential constituent of lpeéopellbeing. Health outcomes of countries
are determined by the type of health system, tseurees used within it, and additional
factors. The relationships between healthcare resswand health status (outcome) indicators
were analysed in the sample of 31 countries (theofggan Union (EU-27) plus Iceland,
Norway, Switzerland and the United Kingdom (UK) imgans of a cross-sectional regression
analysis. The impacts of life expectancy at bittlealthy life years, and current health
expenditure (resources) on the share of people gutid or very good perceived health were
evaluated. The first indicator reflects quantitataspects and the second qualitative aspects of
health status (health outcomes). The last onesisbgective indicator reflecting health status,
and which also indicates wellbeing. Generally, aigpee impact of both objective indicators
on the subjective indicator reflecting health staivas discovered. However, the impacts of
the indicator reflecting healthcare resources, Whg current healthcare expenditure as a
percentage of GDP (CHE ratio) were not straightéony or, in other words, they could have
been indirect.

Keywords: current healthcare expenditurdealthy life years, life expectancy at birth,
regression analysis, sustainable development

JEL Classification: 110, 113, 115, 118, Q01

1 Introduction

The rationale behind this work lies in a considerabf the concept of SD, which should be adopted dasic
philosophy (see also Drastichova, 2018a, b, c; tiastasva, 2019, 2020; Drastichova and Filzmoser,9201
2020). This results from the most frequently quofgormal) definition of the World Commission on
Environment and Development (WCED, 1983g¢ording to which SD is development that meetsntieds of
the present without compromising the ability ofufitet generations to meet their own needlthough SD has
become a popular catchphrase in contemporary dewelot discourse (Mensah and Casadevall, 20tL8gs
also become a philosophy affecting activities ih edonomic sectors, and the lives of individualsd an
communities.Drastichova (2018c) and Mensah and Casadevall §26d8tributed to the discourse on SD.
According to the second study, the entire issu@icentres around inter- and intragenerationaltg@uichored
essentially on three distinct but interconnectdidngi, namely the environment, economy, and sociégision-
makers should be constantly mindful of the relatlops, complementarities, and tension between thilaes
and ensure responsible human behaviour and adaioti®e international, national, community, and viutlial
levels to promote the tenets of SD in the intecdshuman development. The first study is informedthis
knowledge. It also contains sophisticated and malatonsiderations regarding SD, and the humaeldement
approach. This approach emphasised the human dimeos SD. It focuses on advancing human wellbeing,
namely the richness of human life, rather than irtige richness of the economy in which human beilnge.

In terms of that approach health is an essentiaktitaent of people’s wellbeing (see more in Dsiva
(2018c)). SD is a vital concept, aimed at maintairpeople’s wellbeing for an unlimited period ohé. All the
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pillars of SD, including the institutional dimengsiof SD (see e.g. Ardielli (2016; 2019)), the splatiimension
(see e.g. Suckiék et al. (2018)), their particular topics, andirthieterconnections must be considered in the
preparation of policies and strategies aimed at SD.

The EU is committed to implementing the 2030 AgefateSD and the Sustainable Development Goals (3DGs
within the EU and in development cooperation witirtper countries (European Commission, 2020). The 1
SDGs were adopted by all United Nations MembereStat 2015, as part of the 2030 Agenda for SD, wiia
recent policy framework worldwide for SD (United tidens, 2020).The progress towards the SDGs in an EU
context is regularly monitored by means of the HiGSndicator setRelevant topics reflecting certain pillars of
SD (often several of them) are included in speizGs. SDG 3 reflects the aspects of health antbeirg
analysed in this work. It aims to ensure health apt-being for all at all ages (see more Eurostat (2020a)).
The aim of this work is to discover relationshipstvizeen the selected subjective and objective itatisa
reflecting health outcomes (health status) andtheale resources in the sample of 31 countriefydimyy the
European Union (EU-27) plus Iceland, Norway, Switred and the United Kingdom (UK). More specifigall
the impacts of objective indicators reflecting tleatatus and those reflecting healthcare resountesibjective
indicators of health status are investigated.

1.1 Theoretical Background and Literature Review

Health systems are defined as comprising all tlgarmizations, institutions and resources that axoted to
producing actions principally aimed at improvingaintaining or restoring health (WHO, 2005). Theltreaf
the population is determined by both the type dlthesystem and the resources used. The perfornmanbe
health system can be evaluated according to tlaiosship between resources and outcomes. Howdhwer,
evidence for a causal link between healthcare ekipge and health outcomes remains elusive as @nabl
emerge from the difficulty of isolating the conuitibn of the health service “input” as a determinahhealth
status “output” (Goldacre, 1996). According to Nixand Ulmann (2006) establishing causal relatigrsshi
between health expenditure and health outcomesnplex and difficult since healthcare expenditiwanly
one of many quantitative and qualitative factot ttontribute to health outcomes, and measurenfdmeaith
status is an imperfect process. The causal linke/dsn environmental change and human health ace als
complex and they are often indirect (Corvalan et 2005). Since it is necessary to move closer tdsv&D,
both efficiency and sustainability of health sysseswme crucial.

Previous empirical studies on the relationship leetw healthcare expenditure and health outcomesderov
conflicting views. Rana, et al. (2018), Anand analv&lion (1993), Patricio et al. (2008) and Imoughand
Ismaila (2013) discovered positive relationshipgwieen public healthcare expenditure and healthosect
performance for 30 OECD countries, Sri Lanka, Russid Nigeria, respectively. On the contrary, Filaed
Pritchett (1997), Musgrove (1996), and Kim and Mpdii992) found no relationship between these véggmb
Babazono and Hillman (1994) analysed 1988 data f@BCD countries to determine how key healthcare
indexes correlate with healthcare outcomes. Thesults show that total healthcare spending pertaawid
outpatient and inpatient utilization are not retiate health outcomes. It seems to be more impotiant the
resources are allocated than how much money isalfctspent. According to Rana, et al. (2018), the
determinants of health outcomes include income jcagétechnology and education.

In the literature, different estimation methodsclsuas cross-sectional analysis, or panel, autoseiyes
distributed lag model, have been used to analyserdtationship between healthcare expenditure aadthh
status outcomes (Rahman et al., 2018). Drastic(@/#9) concluded that in the sample of 31 countieslysed
the particular healthcare system model did not rdete performance significantly. Therefore, types o
expenditure reflecting particular healthcare systeodels are not used in this analysis. An apprbasied on an
HCA applied to the data on healthcare inputs artdomnes was used in the previous author’s workhimfield
(Drastichova, 2020; 2018a, b; Drastichova, 201@siichova and Filzmoser, 2019). Drastichova (202&@d a
combination of one objective quantitative indicatone objective qualitative indicator and one scije
indicator reflecting health outcomes (health sfatasong with the indicator reflecting healthcaesaurces.
Norway, Malta and Sweden, along with Iceland, indlaltaly and Cyprus were assessed as the besirénty
countries in the health status indicators applidowever, their CHE ratios were not among the high€ke
same indicators are used in this study to investighe impacts of objective indicators reflectingalth
outcomes and health resources on the subjectiveatod in more detail by means of cross-sectioagtession
analysis. This approach provides a more detailednéation of these relationships in the sampléhough it is
considered that the relationships between the ataliaeflecting aspects of health are comprehehysie&orts
were made to discover whether the objective indisadnd healthcare resources affect the subjeictilieators
reflecting health status. Similarly, it is acknoddged that efficiency and sustainability relatedhtese aspects
are difficult to measure.
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2 Material and Methods

The methodology applied and data used are intratincthis section.
2.1 Model and Data

2.1.1 Data

The indicators used are described in Table 1. Heasdttus (outcomes) is represented by three iratéthe first
three rows of Table 1). LE and PH indicators amuded in the EU SDG indicator set for monitoringgress
towards SDG 3 on good health and wellbeing (Eutp2@20a). LE primarily reflects quantitative asiseof
health, while HLY and PH also reflect qualitativipacts. HLY focuses on the quality of life spengaihealthy
state, rather than the quantity of life, as meabbseLE. It is separately calculated for men ananga. The PH
indicator also reflects qualitative aspects, big @tonstructed as a subjective indicator.

Table 1- The indicator applied in the analysis

Life expectancy at birth (LE) The mean numbeyedrs that a new-born child can expect to live if
subjected throughout his life to the current mdstatonditions (age
specific probabilities of dyin

Healthy life years (HLY) A composite indicator theombines mortality data with health status
data: the number of remaining years that a pergospecific age ig
expected to live without any severe or moderatétih@aoblem:

The share of people with good or verifhe share of the population aged 16 or over perggiitself to be in
good perceived health (P "good" or "very ood" healtl

Current healthcare expenditure (Cl | % Gross domestic product (GL

Source: Eurostat (2020a, b); WHO (2020)

Healthcare resources are represented by the indideplayed in the fourth row of Table 1 (avaiklbh WHO
(2020)). The last available data from the previgears are used instead of the missing data of alewelicators
in several countries for some years.

2.1.2 Model

Cross-sectional regression analysis is the maimaoceapplied in this work. A cross-section model wesated
and a linear least-squares regression was applidis¢over the relationships between the indicatees in the
monitored sample of countries in 2010, 2014 and720he applied formula to detect the relationshipich is
relevant for SD, is as follows.

y=a+ by *xx; + by *x, + ;. (1)

In Eqg. (1), y is an explained variable andand » are two (statistically significant) explanatoryriadles.
Symbolsa and b represent coefficients. The assumptions of linegression, in particular, (1) statistical
independence of errors (absence of autocorrelaifonegression residuals), (2) homoscedasticity gtzomt
variance) of residuals, (3) normality of error {desl) distribution, and (4) no multicollinearitgde more in
Pindyck and Rubinfeld (1991)), are verified by thkevant tests, i.e. by the Breusch-Godfrey tedttam Durbin
Watson test for the first assumption, the Breusabal test for the second one, and the Jarque-Bsréot the
third one. Finally, variance inflation factor (VIFVhich is a direct measure of how much the vagaotthe
coefficient (i.e. its standard error) is being aéfld due to multicollinearity, was used to verife tfourth
assumption. Several models were tested and thenhesel (based on Eqg. (1)) is presented in sectioA 3
Pearson correlation (r) is also used for the dedagixplanation of the relationships between theaidr values.

3 Results and Discussion

Firstly, the relationships among the variables Bameestigated (3.1) and secondly, a regression mdslel
constructed and its results are presented (3.2).rébults are discussed in more detail in the gbrikthe
previous works of the author (3.3).

3.1 Assessment of Relationships between Variables

In all three monitored years, the Pearson cormiatioefficient was around 0.9 between the HLY iatlics
(0.918, 0.909 and 0.920 respectively). Although miedium or relatively high between HLYm and LE5{@!,
0.586 and 0.602 respectively), HLYm and PH (0.71227, and 0.683), and PH and LE (0.675, 0.6750a6d3
respectively), it is lower between HLYf and LE (814 0.343 and 0.410 respectively). The coefficidrgveen
HLYf and PH are around 0.5 in each year (0.5744D.&nd 0.526 respectively). As regards the CHB rdtis
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only correlated with LE and PH more significantlgr(LE: 0.673, 0.671 and 0.653, and for PH: 0.42524 and
0.442 respectively), but it is not the case for Hindicators (for HLYm: 0.304, 0.383 and 0.437, dodHLYf:
0.102, 0.210 and 0.310 respectively). Figure lldispthe relationships between PH and the CHE matkR917.
Figure 2 displays the relationships between theaR#LE indicator in 2017. In both of them it isibie that the
relationships are directly proportional, albeit moequivocally. As it indicated above, the corrielatcoefficient
between PH and the CHE ratio is 0.442 and betweé¢ram LE is 0.678 (all in 2017). As regards thetfir
relationship (Figure 1), a higher positive corrglatwould exist if several outliers were omittedhid is
especially Romania, Luxembourg, Cyprus, Ireland Radugal. The first four countries exhibited rataly high
values of PH and relatively low CHE ratios and opfmois true for Portugal. After omitting thesedigountries
the correlation coefficient would rise to 0.736. idover, the stronger relationship seems to exigtengroup of
eight new member countries, including Baltic coigstrthe Visegrad Group and Croatia (r = 0.758% Weaker
in the group of countries with higher CHE ratiogceeding 8% of GDP. There are as countries witheloas
countries with higher PH, but all PH values excé8#b (with the lowest exhibited by Slovenia — 65.3%)

Figure 1 Relationships between the PH and CHE indicatararc®: Eurostat (2020a, b); WHO (2020)
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As regards the relationship indicated in Figureh®s relationship seems to be less clear at filmbae. After
omitting some outliers (Bulgaria, Romania, Hungaigvakia and Portugal), the positive relationsbgiween
the variables would even be stronger that in tlevipus case (r = 0.924). On the other hand, indghisip a
stronger relationship seems to exist in the groliponintries with higher LE values, in particulaider EU
member countries (except Portugal), non-EU cousitrand Cyprus, Malta and Slovenia. As regards the
remaining new member countries, very low valuedath indicators were exhibited by two Baltic cousgr
(Latvia and Lithuania) and in the Visegrad groufmng with Bulgaria, Romania, Estonia and Croatle t
negative relationships could also be identified ¢(0.614).

Figure 2 Relationships between the PH and LE indicatorar@o Eurostat (2020a, b); WHO (2020)
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This underlying analysis discovered some relatigssshhowever, these relationships are not straigwtird.
HLY indicators are strongly correlated with one t@s and the average value of HLYf is higher thiaat tof
HLYm in each year. The average values of HLYf andECdecreased, those of the remaining indicators
increased. The strongest correlation was revealdgetbetween HLYm and PH. The correlation was nmadiu
between LE and PH, and HLYm and LE, but lower betweélLYf and PH and LE. The CHE ratio is more
significantly correlated only with LE. Next, thegression model described in Eq. (1) (subsection2p.ib
applied to investigate the relationships in mortitle
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3.2 Results of Regression Analysis

As the PH indicator plays its important role asibjsctive indicator in SDG 3 reflecting how peojldge their
health in general, its dependence on other obgciidicators used is further investigated. Firstyach
explanatory variable, namely LE, the average vafudLYm and HLYf (further only HLY) and the CHE iiat
were used separately. The results are display@dlite 2. If LE alone was used as an explanatoriabha, its
coefficient (b, see Eq. (1)) would be higher (2.306, 2.397, abd 2, in 2010, 2014, and 2017, respectively), but
the adjusted Rof the model would be lower (0.436, 0.437, andt,4espectively) in comparison with the most
appropriate model displayed in Table 3.

If the CHE ratio is added into the model as theosdcexplanatory variable, it is insignificant ancke negative
in both 2010 and 2017, while the coefficient for IsEaround 2 for each year (and significant atGHevel in
2010 and 2017 and at the 0.001 level in 2014). ddjested Ris around 0.42. If only HLY is used as an
explanatory variable, the coefficients are lowentlthose for LE in separate models (around (abb)dj only
the CHE ratio is used as an explanatory variahke ntodels for all three years would be significastvell, so
their coefficients (2.799, 2.811 and 2.356 respebt). However, the adjusted?Bf thesemodels is very low.
Moreover, the homoscedasticity assumption for limegression is violated in the model of 2017.

Table 2— The results of regression analysis for individualanatory variables; 2010, 2014 and 2017

Coefficient | Estimate StE tvalue | Pr(>[t]) mulR? adjR?

Intercept -115.160i 37.087¢ -3.10¢ 0.00422 ** 0.455: 0.436¢

LE10 2.305¢ 0.468¢ 4,922 <0.0005*** F-s:24.2:¢ p-v.: <0.0005***
Coefficient | Estimate StE t value | Pr(>lt)) mulR2 adjR?

Intercept -124.785I 38.999: -3.2 0.00332 ** 0.45¢€ 0.437:

LE14 2.397 0.486: 4.931 <0.0005*** F-s:24.31 p-v.: <0.0005***
Coefficient | Estimate StE t value | Pr(>lt]) mulR? adjR?

Intercept -133.743:i 40.657! -3.2¢€ 0.00264 ** 0.459¢ 0.441:

LE17 2.512¢ 0.505¢ 4.97 <0.0005*** F-s:24.7 p-v.: <0.0005™**
Coefficient | Estimate StE t value | Pr(>[t) mulR? adjR?

Intercept -25.5¢ 18.883¢ -1.35¢ 0.18¢ 0.455¢ 0.437:

HLY10 1.t 0.304: 4.97 <0.0005*** F-s:24.: p-V.: <0.0005***
Coefficient | Estimate StE tvalue | Pr(>[t) mulR? adjR?

Intercept -14.649! 17.623t -0.831 0.41: 0.429: 0.409¢

HLY14 1.319¢ 0.282¢ 4.67 <0.0005*** F-s:21.8] p-v.: <0.0005***
Coefficient | Estimate StE t value | Pr(>Jt]) mulR? adjR?

Intercept -3.50¢ 17.04: -0.20¢ 0.83833! 0.380¢ 0.359¢

HLY17 1.15¢ 0.27: 4.223 0.00021 #** F-s:17.8¢ p-v.: 0.000217
Coefficient | Estimate StE tvalue | Pr(>lt)) mulR? adjR?

Intercept 43.45¢ 9.457 4,59 <0.000** 0.184: 0.156:

CHE10 2.79¢ 1.09¢ 2.55¢ 0.016 * F-s: 6.54¢ p-v.: 0.0159¢
Coefficient | Estimate StE t value | Pr(>lt]) mulR? adjR?

Intercept 43.384: 7.41¢ 5.84¢ <0.000Q** 0.274* 0.249:

CHE14 2.810: 0.848t¢ 3.31% 0.00249 ** F-s:10.9; p-v.: 0.00248:i
Coefficient | Estimate StE tvalue | Pr(>Jt]) mulR? adjR?

Intercept 48.256! 7.693: 6.27% <0.0005** 0.195¢ 0.167¢

CHE17 2.355; 0.887: 2.65¢ 0.0127 * F-s: 7.04¢ p-v.: 0.0127-

Source: author’s calculations in R (2020)

Note 1: StE — standard error; adjRadjusted R-squared; md#lR multiple R-squared; F-s — F-statistic; p-v. — p-
value.

Note 2: Signif. codes: 0 ***;" 0.001 “**’; 0.01 *; 0.05‘."; 0.1 '’ 1.

Next, all three explanatory variables are used tommon model. The CHE ratio representing resouixes
statistically insignificant when used as an explana variable along with the two objective indiceto
representing health outcomes. In 2010, LE is iriigant as well (significant at the 0.01 level i1 and at the
0.001 level in 2017). The coefficients for LE ane highest (1.187, 1.322 and 1.884 respectively) tire CHE
ratio the coefficients are the lowest and even tiegan 2017 (0.641, 0.759 and -0.156). The co&ffits for
HLY remain positive and significant for each ydaut a decrease can be seen between these yedrs, (L872
and 0.683 respectively), while in the last yeas ttoefficient is significant at the 0.01 level {{a¢ 0.001 level in
2010 and 2014). The model displayed in Table 3 ehasen as the most appropriate model. However,deimo
based on two explanatory variables, namely theageevalue of HLY and the CHE ratio was also conside
The adjusted Rof these models is also relatively high in thetfitwo years (0.509, 0.512 and 0.3901
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respectively). All three models are statisticallynificant, but the intercept is only significamt 2010 at the 0.1
level. Both coefficients are around 1, higher fog CHE ratio in each year (1.359, 1.099 and 0.88HLtY, and
1.953, 1.914 and 1.289 for the CHE ratio respelgtitee coefficients for HLY are significant at ti@elevel in
2010 and 2014, and at the 0.001 level in 2017¢ctiedficients for the CHE ratio are only significant2010 and
2014 at the 0.01 level). Since in 2014, the inetcand in 2017, both the intercept and the CHIb rate
insignificant, the 2010 model, considered the mekable, is displayed in Eq. (2):

y = —33.448 + 1.3588 * HLY;( + 1.9525 * CHE( + y;, (2
Pr(> [t]) = 0.0733,6.81e — 05*,0.0300%; StE = 17.9743,0.2909,0.854 ;
F — statistic: 16.54 on 2 and 28 DF, p — value: 1.813e — 05;
Multiple R?: 0.5415, Adjusted R?: 0.5088,

where the first three values below Eq. (2) expréss level of statistical significance of coefficien
(respectively), standard errors are also relatedhése coefficients (respectively), and DF are eegrof
freedom. HLY10 and CHEZ10 are the explanatory védembsed in 2010. The weakening effect of both Hind
the CHE ratio can be seen in this model as well.

Finally, LE and HLY are used as explanatory vagabin each year. The results of the regression imode
expressed by Eq. (1) are displayed in Table 3thk#te models are statistically significant, so thedr variables
(the significance levels are also indicated in €aB). In all three models, the higher effect of the variable
was identified, while it was increasing. On theasthand, the effect of HLY is decreasing. The doigfifits for
HLY are higher when used in the common model wigh@€HE ratio (see also Eq. (2) and Table 3).

Table 3— The results of regression analysis for LE ad HisYexplanatory variables; 2010, 2014 and 2017

Coefficient | Estimate StE t value Pr(>lt]) mulR? adjR?
Intercept -107.5748 33.2872 -3.23- 0.00314 * 0.578¢ 0.548t¢
LE10 1.463¢ 0.511¢ 2.860 0.00793 * F-s p-value
HLY10 0.954: 0.33%6 2.869 0.00775* 19.2¢ <0.000¢
Coefficient | Estimate StE t value Pr(>t) mulR? adjR?
Intercept -119.8717 34.1414 -3.511 0.00153 * 0.598: 0.569¢
LE14 1.6641 0.4847 3.433 0.00187 * F-s p-value
HLY14 0.8661 0.275 3.149 0.00387 * 20.8¢ <0.000¢
Coefficient | Estimate StE t value Pr(>It]) mulR? adjR?
Intercept -120.0716 37.8778 -3.170 0.00367 * 0.557 0.525¢
LE17 1.8164 0.5442 3.338 0.00240 * F-s p-value
HLY17 0.6799 0.2745 2.474 0.01954 * 17.€ <0.000¢

Source: author’s calculations in R (2020)
Note 1: StE- standard error; adjR? - adjusted R-squared; mfIR multiple R-squared; F-s — F-statistic
Note 2: Signif. codes: 0 “***;’ 0.001 **’; 0.01 **; 0.05".; 0.1 ‘"1

It can be concluded that in the monitored sampl8lotountries, the share of people with good oy wgrod
perceived health (PH) is significantly determingdltE and HLY, but the effect of the CHE ratio istriibat
straightforward. The effects of the healthcare ueses, expressed by the CHE ratio, can be indidegiending
on their influence of two objective indicators — laad HLY. Nevertheless, after omitting some outliésee
Figure 1 for the situation in 2017), this relatibipswould be stronger. This relationship can alscstsonger in
some years (see Eq. (2))- It was also discoverat] bletween the monitored years, the effect of tréngthened,
while that of HLY and the CHE ratio weakened.

3.3 Discussion

Health status is determined by many factors, arsl difficult to identify the impact of individuahfluences.
This study focused on the possible effects of tfective indicators reflecting health status, amdther
reflecting healthcare resources, on a subjectigiedtor reflecting health status, namely the slodiigeople with
good, or very good perceived health (PH). As regardveaker effect of the CHE ratio, it is not oimhportant
to determine what the optimal percentage sharel® @r overall CHE should be, but also its allogatinto
particular components (in addition to the factorgntioned above). Drastichova and Filzmoser (2020)
investigated the effects of the components of heate expenditure by the provider on the indicators
representing healthcare outcomes (status) in thplsaof 30 countries, including the EU-27, the WNQrway
and Iceland. Health outcome (status) indicatorsl weere LE, HLYm, HLYT (similarly to this work) andeath
rate due to chronic diseases (DR). Compositiont daalysis and regression analysis were appli¢detalata
of the indicators in 2015. It was discovered tha higher the ratio of expenditure on retailers afiter
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providers of medical goods in relation to otheretyf expenditure in the composition, the higher BR
indicator and the lower the LE indicator. The ragfoexpenditure on residential long-term care faed in the
composition had a positive effect on both HLYf addYm. The expenditure ratio on providers of headitec
system administration and financing had a negatiygact on HLYm and a positive impact on LE. Negativ
effects were identified for expenditure ratios aoviders of ambulatory healthcare on HLYf, and fiooviders
of ancillary services on LE. Therefore, indiredeefs on PH can exist as well.

Drastichova (2020) investigated relationships betwéhe same indicators reflecting health outconheslth
status) and healthcare resources as in this sardy/for the same sample of 31 countries. The pedoce of
these countries was evaluated by means of hiecalotiuster analysis (HCA) in the sample for 202@14, and
2017, and for all data for these three years. [etusters were created in each analysis. This aisatys help
understand the relationships among the variabfeswed in this study. Cluster 1 exhibiting thehkgt average
values of the CHE ratio did not achieve the higla@strage values of the indicators reflecting hestitius. This
cluster included Austria, Germany and Finland inhegear and in the whole period, along with sevestien
developed, countries in individual analyses (swfri@nce, Switzerland, Belgium or the Netherlanaisp014,
Slovenia and Portugal, having relatively low CHEas in comparison to the rest of this group, iatively
high in relation to their performance, were alsoluded. It can also be good seen that these twatdes
exhibited relatively low PH values in relation teetr CHE ratios (Figure 1) and also relatively &4 in
relation to higher values of LE. Lithuania, exhii very low values of all indicators, was the waysrforming
country of the sample. This country also had very CHE ratios. Norway, Malta, Sweden, Iceland,anel,
Italy and Cyprus achieved the highest performaiibe. first three countries were in a common clustezach
year, however, they created a separate clusterfonthe whole period. In 2014, they were groupeith weland
and Iceland, and in the remaining years, with sdveountries, including, Cyprus, Spain, and Italhese
countries often exhibited high values of indicatoeflecting health status (in some of them, suctCwgrus,
Italy, Malta, or Sweden, significant increases ooed), while their CHE ratios were not the high@ste Figures
1 and 2). The relationships are diverse. Switzelavith one of the highest PH and LE values, amdhighest
CHE ratio in the group, exhibited relatively low Mlvalues. It must be taken into account that thesttgment
of all the indicators included as well as macroeroit indicators determining healthcare resourcaddco
significantly change from 2020 onwards reflectihg effects of new emerging health threats.

4 Conclusion

The aim of this study was to discover relationshieswveen the selected subjective and objectivecatolis
reflecting health outcomes (health status) andtheale resources in the sample of 31 countriefydimyy the
EU-27, and Iceland, Norway, Switzerland and the bjKmeans of a cross-sectional regression analybis.
impacts of LE, HLY (objective indicators), and tB&lE ratio (representing healthcare resources)hershare
of people with good or very good perceived hedhH,(representing a subjective indicator) were eateld. LE
reflects quantitative aspects and HLY qualitatispexts of health status (health outcomes). Theatalis of
health status also reflect wellbeing and play angdartant role in strategies for SD (especiallyamts of the
human development approach within the concept gfv@igre health is an essential constituent of eaiilp). A
positive impact of both objective indicators on gubjective indicator reflecting health status wW&sovered.

Several regression models were constructed fosaeple for 2010, 2014 and 2017. The share of peaitte
good or very good perceived health (PH) was usegnasxplanatory variable, and a combination of ctbje
indicators reflecting health status (LE and HLYarey with the CHE ratio, reflecting healthcare neses, were
used to explain PH. In the sample of 31 countties,share of people with good or very good percehealth
(PH) is significantly determined by LE and HLY. Hewer, the effect of the CHE ratio is not that
straightforward. It can be indirect, depending beirt influence of two objective indicators — LE aHtY. On
the other hand, after omitting some outliers, thffect would be stronger. The effect of CHE carp die
stronger in some years. It was discovered thatetfigct could have been more significant in 2016 2014 than
in 2017. The CHE ratio may have had a positivectften PH, together with HLY, while that of the CHi&io
would have been stronger. Overall, the effect ofi$ Ehe strongest, as its coefficients (the slopexe above 1
in all the models considered. For HLY, these caoedfits were lower (around 1 or lower), which indésaa
weaker effect. For the CHE ratio, the slope was lomeven negative, and often statistically indigant, which
indicates that the relationships between the indisareflecting health status and those reflectieglthcare
resources differ among countriés.certain countries in the group the values ofdatbrs reflecting health status
increased with simultaneous decreases in CHE rdtidgectly proportional relationships between &htl other
variables applied could even be identified in sagraups of countries. Between the monitored years effect
of LE strengthened. Those of HLY and the CHE ratigakened. It is also more likely that after achigvi
relatively high values of LE and CHE ratios, théeefs on PH are weaker.
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It must be considered that - based on the moshtatevelopments - the values of indicators appiiethis

analysis can change significantly. A new challefgethe future is to analyse the capacity, efficignand
sustainability of healthcare systems in respong@damost recent situation, and the new healtts rislat have
arisen, so as to avoid drawing even closer to theemnsustainable path of development. The challdéogthe
near future will be to focus on the social aspe€tSD, in particular, health and wellbeing.
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Abstract

The paper aim is to provide a perspective on taisty and financial evaluation of persons
employed in the social care industry in the Czedpuwlic, according to the structure of
individual categories of workers and expendituresataries for the years 2007-2018. The
research focuses on the social facilities of tlygoreal offices, statutory cities, municipalities
with extended powers and devices of the Ministryabour and Social Affairs of the Czech
Republic. At the national level, the average maontbhlaries per employee of the given
industry are analysed in relation to the averad@r\gdy the section CZ-NACE (section Q).
The monitored problematics will be solved primariging the measure of time series
dynamics. The results showed that the personnesalady resources had a growing tendency
in the defined period. However, it can be obsethed the average salaries of workers in the
social care industry are still very low and the f@mof workers is insufficient.

Keywords: analysis, average salary, Czech Republic, so@ed cstaff

JEL Classification: H75,J24, J30

1 Introduction

The Statistical Classification of Economic Actiesi (CZ-NACE) defines areas of economic activityo int
individual branch sections (A-U), which are typidaf the production of a particular product or psien of a
specific service, using a combination of factorspodduction, labor, production processes and ingeliate
products. The group of defined sections also inedusection Q which consists of the Health and $oeige
industry (level of classification of economic adii®s), which is focused on the provision of healtid social
care services. (Beranek, 2016) Health serviceprangded at the level of the Health Care sectid),(& with a
focus on institutional health care, outpatient aedtal health care and other activities relatetigalth care.
(CZS0, 2020)

Social care services are intended for personsneidhced physical and mental self-sufficiency, esthwho do
not manage the basic tasks of caring for themse{iisSA, 2019) Social care services are providethiform

of residentidl, ie in health care facilities of institutional eain facilities for people mentally ill or addictéo
substances, in homes for the elderly and for pe@pte disabilities or other groups of people (chdd,
homeless people, etc.) and also in the form ofatigpt or field. In these forms, a number of activities of social
care services are provided, but also health caxéces. In this area, medical care means primawigsing and
professional supervision of the state of healtiZS0, 2020)

The issue of providing social care services is b#éng more and more in the forefront of interest aoly of
experts, but also of the general public. From doseconomic point of view, this is mainly due tojedttive

1 Residential social care services section (87).
2Outpatient or field social services section (88).
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trends in population development, the associatedspire on qualified human resources and, last diueast,
conceptual issues of state policy and public busld€ndruSova, Krahulcova, 2020)

The way in which social care services are providadiuding the level of quality, significantly affes the
overall perception of services by clients. (Pe@04® It is therefore desirable that the structurd aumber of
employees, their level of education, professiokdlssand knowledge be in accordance with the dafimeeds
of individual facilities that provide care and alsomeet the needs of individual clients. Workerovprovide
social care need to be given increased attent®ripiensure their professional development in oairtg

education, to enable them to consult regularly withependent qualified professionals in order ttveso
problems in the profession and, last but not le@astreate suitable working conditions, includingpeopriate
financial evaluation. (MLSA, 2007)

In the social care industry, increased demand éov jobs can be expected in the coming years. Tojegion
of the demographic development of the populatiothefCzech Republic, but also of other Europeamtrims,
assumes that in the following years there will l@gaificant increase in the number of people agfet. In the
case of some Member States of the European Uriemphenomenon is already apparent, for exampliiy,

Finland, Greece or Portugal. (Eurostat, 2019). Sitere of people of post-productive age in the fotgiulation
will increase sharply, which will lead to greateegsure to provide the necessary social care afuate quality
and to a sufficient extent. Closely related to thithe need to ensure a sufficient number of pifmal staff in
the social field in the coming decades, ie to emghe necessary level of employment in this se¢®petz,
Trupin, Bates, Coffman, 2015)

The paper provides a comprehensive view of theeisguemployment and financial evaluation of workirs
social care industry in the Czech Republic sinc8720e when the Social Services Act No. 108/2004.Co
entered into force. The findings can be valuable golicy makers, among other things, for their &eti
involvement in addressing possible shortcominghénmonitored professional sphere, especially vatfard to

the expected growing demand for social care sesvitéhe coming years, seeifa (2015).

The paper aim is to provide a perspective on the &ffing and financial evaluation of persons employedh

the social care industry in the Czech Republic, actding to the structure of individual categories of
workers and expenditure on salaries for the years@7-2018 Part of the paper is also a hypothetical estimate
of the development of personnel security in théadarare industry, selected social facilities ifaten to the
demographic aging of the population, ie the grolupemple over 65, until 2100.

The social care industry is examined from the pmepe of the social facilities of the regionalioffs, statutory
cities, municipalities with extended powers andidey of the Ministry of Labor and Social Affairs thfe Czech
Republic.

The evaluation of the development of the persoandlsalary situation in the selected branch ofaaeire for
the period 2007-2018 is carried out through thecped the dynamics of time series. The degree nadcs of
the monitored variables will be monitored using @nerage absolute increment, the average growth rat
(average growth coefficient) and the average radaticrement.

2 Methodology and data

2.1 Methodology

Time series mean the arrangement of numerical sadfi®@bserved quantities or phenomena. In the eonano
concept, the time series can be characterized serias that monitors the development of the vahfea
particular economic indicator. The purpose of tisgries analysis is to best estimate the behavidr an
development, in order to understand the seriegeauict their future development.

Measures of time series dynamics are intended acacterize the basic features of time series behaid to
formulate certain criteria for their subsequent elod). The basic indicators of the rate of dynamicdude
absolute increment, average absolute incrementwtraoefficient, average growth coefficient, relati
increment and average relative increment. (Boxf&tsmeier et al., 2014; Rosenblatt, 2001)

The simplest indicator of the degree of dynamidhésabsolute increment (first difference) whictigates the
change in the value of the time series. It candleutated by the difference of two consecutive ealof series
in timey,, and in timey,,_; in the form

AYn=Yn~— Yn-1, m=2,...,N. 1)

The resulting value indicates the extent to whickré has been a change in terms of the time Senigbe
period under review.
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Within the average difference of the absolute imm®t, it is possible to calculate the average aibsol
increment, which is suitable for monitoring the diepment of the entire time series. It is used tgdor longer
time series. The result is an average change inahe of the time series over the entire periodeumeview. In
the mathematical expression, the calculation canritten as

F_Yn— V1

d= e (2)
Another, no less important characteristic of theaiypics of dynamics is the growth rate, expressedhby
growth coefficient. The growth rate indicates thx¢eat to which the value of the measured charatiesi has
changed. The result is usually expressed as armageor decimal numbers. If the growth coefficsenita time
series are relatively constant, the characteristitbe exponential trend can be deduced for angiivee series.

The average growth rate or average growth factoalisulated as the geometric average of the indaligrowth

factors in the form
k=" 2 3
\/y_l ®3)

The resulting value expresses the average chantye itime series over the observed time period. grogith
coefficients can be used, among other things, asobthe criteria for finding a suitable trend ftino.

Another indicator of the degree of dynamics is thkative increase, resp. the increment coefficiavttich

indicates the increment of the value of the timdesein the period,versus the periogt,_4 in the share
calculation. (Rosenblatt, 2001) The average cdefficis closely related to the growth coefficieihis equal to
its value reduced by 1, ie.

S=k-1 4)

2.2 Data

The analysis in the Czech Republic focuses on teeldaranches of social care, specifically on sosalices
facilities of regional authorities, statutory c#jemunicipalities with extended powers and centdrsocial
services managed by the Ministry of Labor and Sdfiairs of the Czech Republic.

The data were taken from the Ministry of Labor &utial Affairs of the Czech Republic (MLSA) - Stdital
Yearbooks with a focus on the social care indusing from the Information System on Average Earnings
(ISAE) - Salary Sphere of the Czech Republic - Begiections of economic activities CZ-NACE.

Selected data were monitored from 2007, ie fromydae when there was a fundamental change in &igislin
the social services sector (the Social ServicedNact108/2006 Sb. entered into force), until 2018.

The professional structure of workers in socialiees facilities depends on the category of ses/m@vided,
which include:

i. social services - direct service care, basic edutatnon-pedagogical activity, nursing activitpcal
workers, employees of professia@ualial counseling centers,

ii. medical services - paramedics, masseurs, nursesrage@nd general nurses, doctors and therapists,
iii. pedagogical services - educators, teachers of ieoedtraining, special pedagogues,
iv. others - economic, operational and manual employees

The data of statistical yearbooks of the Ministfy_abor and Social Affairs of the Czech Republic tiee period
2007-2018 show that employees in the category ofabservices make up more than half of all empésym
the monitored social facilities. The second mosharous groups are workers providing technical aadual
services (29 %) and workers in medical services%}2

The research will focus mainly on the first catggof services, ie the structure of workers prowdsocial
services.

3 Results and Discussion

This section deals with 1) development of the numdfeworkers providing social care in selected abci
facilities for the period 2007-2018, according taividual professions, 2) hypothetical predictioh the
development of the number of social care workerslation to the forecast of the population grodg @ntil
2100, and 3) the development of salary evaluatfandividual professional groups of social care floe period
2007-2018.
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3.1 Results I.: Personnel Situation in Selected SatFacilities in the Social Care Industry

The health and social care industry falling undier €Z-NACE classification of economic activitiesshaince
2007, accounted for an average of around 7 % ohétienal economy of the Czech Republic in termshef
development of the number of human resources (palysondition of persons). (ESF, 2015)

Figure 1 shows the development of employment imtbaitored social facilities since 2007, ie the elepment
of individual professional groups. It is obviousttthe largest group of workers in social servicessists of
workers in direct service care (over 53 %). Thesekers help people with reduced self-sufficiency@rsonal
hygiene and clothing, and also participate in éngabasic social and societal contacts. In the ieseperiod,
compared to other groups of workers, the numbewarkers in direct service increased significantbas-on-
year. In 2018, more than twice as many people werployed in direct service care than in 2007. Thithe
highest increase in employment in the categoryoofas services in 12 years, which is confirmed hg tesults

of time series parametek_ﬂ.:824 k=1,07,6=0,07.

Workers providing basic educational non-pedagogérdivities form the second largest group of wosker
social services. Employment in this group increagsat-on-year, so the values of the resulting patars of the
time series were also positivé:= 175,k= 1.05,6= 0.04. In the case of the group of social work#rs, situation
was similar, however, there was a relatively lowr@ase. During the observed twelve-year periodntiaber
of persons employed in this group increased by tady than a thirdﬁ_i(: 77,k=1.04,6= 0.04). This is a group
of workers who, together with workers in direct\viee care, play a key role in ensuring the finahfoof the
necessary and quality level of social care provided

The number of persons providing care activitiesvorking in professional social counseling centeics rbt
increase significantly during the observed periodl;the contrary, in some years they decreased.-degear
changes (increases, decreases) in the number dbysap averaged around 5-10 %. Compared to 20@018

8 % more persons providing care activities wereleygul (d 20,63 k=1,007,6=0 ,007) and 36 % more persons
working in professional social counseling centers7,09 k=1,03,6=0,03).

Figure 1 — Structure and development of employees in thegoay of social services in 2007-2018
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Source: Statistical yearbooks of the MLSA 2007-2@@&n processing.

Employment in the given professional groups shokgefore be in accordance with the current sibuatin the
market of social services and its demand for sowdaé services. However, in most European counthiss
assumption is not fulfilled. Countries, on the eothand, face a significant base of skilled workarsluding the
Czech Republic. (Burton, Toscano, Zonouzi, 2012roEtat, 2019) For example, in Germany, Ireland or
Norway, there is a strong dependence on workers fibroad, ie from Ukraine, Slovakia or Poland, thuéhe
insufficient supply of workers born in their homeuatry (Cangiano, 2014). Gdziak (2016) sees low salaries
and high living costs in large urban areas as thanmeasons for Polish workers to work abroad, @afig in
Germany, Austria, Ireland or the United Kingdom.eTtountry loses the most with the outflow of skille
workers. Also in Slovakia, the situation on thedalmarket in the social care industry is critiddlakginova,
Slovak, Keketiova and Eidenmiuller (2015) point the acute shortage of workers in social servidbss-has a
negative impact on the quality of social care piledi and threatens social services in Slovakiadrfuture. This
problem is currently being solved very intensivéty Slovakia. This includes, for example, a reductio
administrative matters in order to facilitate teeruitment of staff from abroad (eg from UkraineSarbia) or in
the form of salary increases, considering the nurabgears worked in the organization.
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As already mentioned in the Introduction, the dethéor social care services is expected to incréasthe
coming decades due to the aging of the Czech populaThe question thus arises as to what extent,
respectively, by how much employment in the sewtould have to be hypothetically increased if soceule
were provided only to persons over 65 years of Bggire 2 shows the hypothetical development ofntinaber

of employees of the monitored social facilities réation to the forecasts of the demographic dgwakent of
the selected group of persons (65+) until 2100 {omedvariant of development). The starting year floe
forecast was 2018 and the assumption that theréZapeople in the post-productive age per 1 emgloye

Figure 2 — Hypothetical development of employment in relatto the forecasts of the development of persons
aged 65+ until 2100
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Source: CZSO (2018). Own processing.

3.2 Results Il.: Salary Situation in Selected Sodi#&acilities in the Social Care Industry

In the social care sector, about half of all empks/receive a salary, the rest work for a wagtghdrmonitored
social facilities, employees are evaluated by gatlie amount of which is influenced by the composiof the
industry, expertise and specialization of indivibjprfessional groups.

Figure 3 shows the development of the average rhos#iaries of the monitored occupational groupgesi
2007, including the development of the average higndalary of section Q of the Health and Socialeca
industry (CZ-NACE). The Figure shows relatively lg®@ar-on-year increases in the monitored groupt thie
exception of the group of employees in professiosatial counseling centers; there was a fluctuating
development of the average salary evaluation. Eaihesince 2015, it is clear that there has beeimarease in
funds for salaries. This trend was maintained m fitfilowing years - the average year-on-year irsgsavere
around 5-15 %. Thanks to this more significantéase in wages, it was possible to stop the outfibworkers
from the monitored industry. However, their currealue is still not adequate. (ASSP, 2019)

The rates of dynamics of time series between 20@¥ 2018 were positive for all monitored professiona
groups®

3 Direct service careazl 031 Ezl,OS,Ez0,0S; Basic educational non-pedagogical activﬁ/:l 065 ];:1,05,5:0,05; Nursing activity 3:930 ];:1,05,
S=0,05; Social Workersa=1 452 E=1,05,S=0,05 ; Employees of professional social counseliEg:?GG E=1,03L_$=0,03.
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Figure 3 — Development of average monthly salaries of msifmal groups in 2007-2018
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Although the average monthly salary per employeath afew exceptions, has been rising steadilygroup of
employees has reached the average monthly salathieofocial care sector since 2011. Until 2010y onl
employees in professional social counseling cemeashed this limit, and in the following years ythgere
closest to this limit (in 2018 together with empdeg within nursing activities).

Such a low salary in the social care industry cauke departure of many qualified employees ofvildial
groups. This is a physically and mentally very dediag job, which is, for example, in Austria or Gemy
much better financially evaluated. The importanEadequate financial evaluation for social care kees is
confirmed by Morris (2009). The author states #haminimal increase in financial evaluation is ifgiént to
motivate employees to work better and higher quaimployees who remain in the workplace are carsid
leaving due to high stress, excessive congestidnaove all, insufficient income. (Christensenliigj, 2017)
The results of the Chou and Robert (2008) surveyiro that job satisfaction is negatively assodateith
work overload, which should be positively offset firyancial support and suitable working conditiobast but
not least, according to Powers and Powers (2010)CGirou (2012), the amount of financial evaluatisra ikey
factor influencing employee turnover (higher sal&syassociated with lower turnover). The decreas¢hée
number of employees in social facilities, at itH ftapacity, leads to a significant reduction ire thuality of
services provided.

4 Conclusion

The paper focuses on the staffing and financialuatisn of workers in the social care industry lire tCzech
Republic for the period 2007-2018, according to #teucture of individual categories of workers and
expenditure on salaries. The monitored issue issfed on groups of workers providing social caréiwisocial
services, ie direct service care, basic educatinoatpedagogical activity, nursing activity, socirkers and
employees of professional social counseling centers

Measures of time series dynamics, namely averag@lwk increment, average growth rate and avergéve
increment, were selected as basic indicators fl@av & characterize the features of employmentefigvment
and financial evaluation of workers in the socelecindustry between 2007 and 2018.

The analysis of employment in the social care itrguwas monitored in the social facilities of thegional
offices, statutory cities, municipalities with emtied powers and facilities of the Ministry of Lakeord Social
Affairs of the Czech Republic. The results showbdt tthe most dynamic development of the number of
employees was recorded in the group of direct servare, which is confirmed by selected indicatdrdhe rate
of dynamics, which were positively the most sigrafit between 2007 and 2018. Although the increadbe
number of employees in this occupational group laege (almost double the increase), an adequatd tdv
employment was not reached to cover the total ddnfi@nsocial care. The lack of qualified social wens is
also obvious, the number of which grew only vergwdy year-on-year (2-7 %), although this is an impnt
professional group that leads the entire processooifal work. The absence of these two occupatignauips
threatens the entire system of care for the eldertythe disabled. A possible collapse of the systdl lead to
a reduction in the quality of care provided or lmaghacity in some social facilities and also to aertwad of

75



existing staff. In the case of other occupatiorraugs, it can be stated that their positive increts\@vere very
low during the observed period.

The personnel crisis is critical mainly due to fireancial and social underestimation of these pmsifsal
groups. The development of average salaries aithr@tored professional groups had a gradual inargasend
since 2007, with the exception of employees in gssional social counseling centers, where there avas
fluctuating development with declines in 2008, 2Giid 2013. Significant year-on-year increases eraye
salaries have been recorded since 2015 - averageases in all occupational groups ranged from 5419n
terms of the growing development of average saaretween 2007 and 2018, it can be stated thamntist
significant increase was achieved in social workexknost twice the financial value was detectedwall as in
workers in direct care and basic educational nategegical activity. It is clear that the almost fald increase
in the salaries of social workers cannot still lsesidered sufficient for the exercise of this pssfen, given
their low number in recent years. A closer comparief the average monthly salaries of workers iciado
services with the average monthly salary in thaada@are industry (section Q, CZ-NACE) showed thiaice
2011 no occupational group has reached the avenagéhly level in the monitored sector. This fachfions
that workers in social services are not sufficiefithancially rewarded. The Czech Republic doeshate any
specific tools aimed at supporting workers in socéae industry or motivating students to studyhiese fields.

The fact that the provision of quality care for #lderly or disabled in social facilities is extreljnimportant is
also evidenced by the current epidemic situatitated to the occurrence of COVID-19 disease, wisataused
by the coronavirus SARS-CoV-2. Given that the didand people with an associated illness belontfpéomost
vulnerable group (highest mortality), the hithemioderappreciated work and personal approach oflsoare
workers has proved to be key against the spreatieoflisease in individual facilities. The questi@mains
whether the work commitment of workers during tbeonavirus epidemic will help to improve their gasi in
society, and thus change the system of financraureeration in this industry. If not, it could happthat in the
next crisis, fewer fighters will be the first to du, who will no longer be able to defend the walfsquality
social care sufficiently.
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Abstract

The contribution focuses on the funding for eduwrafind the analysis of public expenditures
with the focus on secondary education in the Czewh Polish context in years 2010-2018.
Attention is given to the funding and the reform tbé regional education in the Czech
Republic since 2020, together with an evaluatioMofistry of Education, Youth and Sports
assumptions about eliminating imperfections in phevious funding system. The aim is to
evaluate expenditures on education in the Czechulitiepand Poland and map the current
reform phases of the education process in the CRsgublic with the focus on regional
education, including impacts on chosen secondanpas (grammar schools) budgets. The
main effort is to primarily evaluate the entitieghwadical changes within the new system of
funding for education on the level of secondarycadion. The cluster analysis compares the
increase in resources of the direct expenses &z&dh grammar schools (in 2019 and 2020).
The results of the cluster analysis show the divisif secondary schools (grammar schools)
into two clusters based on internal similarity. Nifit the cluster, it is possible to see the
similarity of the individual entities in their sizend reliance on the increase of financial
resources for salaries, including levies and otfoerinvestment expenditures.

Keywords: Czech and Polish Context, education, expenditufesding for regional
education

JEL Classification: H72, H75, 122

1 Introduction

The education sector is worldwide under the growirgssure to improve the quality of education arlgase

its performance. With the spread of information aednmunication technology and global interconnétytiv
many countries are modifying their education syste@ngoing changes in the education system airat&bksh
competitively and efficiently operating educatioistitutions (Bohm and Bohmova, 2016). The staténdsfthe
overall concept of education policy developmenthsaguently, the level of education has a noticeabjmct

on the economic, cultural and social developmenthef society. The high-quality educational systemarb
considerable investments in it. The public expendd on education are a significant part of publidgets in
the international comparison, and one of the coitipetability indicators of the economy. Educatitn a
fundamental investment in the development of tmg{tme economic potential of countries and an stwent
into changes related to technologies and demogrdpigihova et al. 2010). The strategy Europe 2020
identified several key areas which concern thedfigl education and training: one of the five maeadline
targets concerns the improvement of education $eval European citizens (European Commission,
2019). Szczepaniak and Kovarova (2018) evaluatestistate of citizens' quality of life by seleciadicators

in Poland and in the Czech Republic.

The implemented steps of the reform in the schaohiaistration of each state involve not only legisle
changes, but also affect the financial field coesathly. The size of the budget, mainly the coresxt efficient
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division of financial resources and their effectiaggeting, has without the discussion, impact loa dverall
level of the educational system. The long-term [@wbthat has been solved in the sector of educ#itre way
how to divide the budget, and which amount of thddet is the most effective considering educationdputs.
Many authors deal with present questions aboutifigntbr education in Europe, the role of globaliaat or
efficiency of expenditures provided on educationfof/so and Aubyn, 2006; Conlin and Jalilevand, 2015;
Kovernuk, 2016; Ozkok, 2017; Guziejewska and Miaslkza, 2018; Halaskova, 2019; Mihalcova et al.,
2020). Afonso and Aubyn (2006) assess the effigieri@xpenditures on education in the countrie®BCD by
the comparison of outputs (results PISA) with exjeehresources (teacher to student, the time speahaol).
Other authors Mihalcova et al. (2020) analyze faianliteracy based on PISA 2015 assessment irchiosen
OECD countries and oversee the quality of profesdieducation, including conditions in the SlovadpRblic.
Savas Yalcin and Akan (2018) attempt to reveal dbigations and responsibility of the public sector
securing funding for secondary education. Conlid aalilevand (2015) evaluate the increasing tremd i
expenditures on education and the financial systeeducation with special needs on the level ofridis. The
results show great misbalance in expenditures wihests in special education and the compositiostudents
that differ according to district wealth. The papéns to evaluate the expenditures on educatidhdnCzech
Republic and Poland and map the current stepseofdform of education process in the Czech Repuwiitic
the focus on regional education including impactdodgets of chosen secondary schools (grammaolisgho

1.1 Funding for Education in the Czech and Polish éntext

Education in Poland is funded primarily from pubdicurces. It is estimated that public funds repreaeound
91% of funding in school education and around 78%igher education. The share of public fundinganly
childhood education and care is bigger and reptessmound 82% (OECD, 2019). The main sources ofipub
funding for education in Poland include the schedlication part of the general subsidy from theeStatdget
provided to local government units (LGUSs); Statelpet grants for specific purposes (targeted grants)ided
to LGUs; grants for specific purposes and institusi (targeted State-budget grants) and State-bsdgstdies
allocated to higher education institutions (for myéde, for the maintenance and development of thehieg and
research capacities; financial benefits for stustecd-funding for capital investment projects; tasklated to
providing conditions for the full participation disabled people in the learning process); LGUsbueses (for
example, from charges and taxes); EU funds and ptiidic funds (e.g. the Labour Fund; the Natidhahd for
the Rehabilitation of Disabled People) (Europeam@ission, 2019). Public funding is allocated notyoto
public educational institutions. Grants are alsam@ed to non-public institutions providing careduildren,
nursery schools, schools and higher educationtutistns if they fulfil requirements laid down in tiznal
legislation. The share of public funding shows déineas where the non-public sector plays an importde but
also reflects varying levels of fees for servicéfiered by public educational institutions (Europ&ammission,
2019). The funding for education in Poland on thanitipal level is the interest of, e.g. Guziejewska
and Majdzinska (2018). The authors look into thdidators and factors that affect the number of edfares
on education in municipalities significantly. Thesults show a slightly positive correlation betwebe
municipality’s incomes per inhabitant and local rehn funding for education per inhabitant. The etional
challenges connected to the demographical situatieran added value.

Education in the Czech Republic (hereinafter refiéio as the CZ) is funded through the public budgethe
central level (the State budget) and territori@ele(regional and municipality budgets). The latgamount of
financial resources is directed to the sphere gibreal education. The Ministry of Education, Youathd Sports
(hereinafter referred to as the MEYS) provides filveding of individual educational departments th&Ys
from the chapter of budget 333. Within this sectbe financial resources are provided on so-calligect
expenses on education for schools and school tfasilestablished by municipalities and voluntaryoonof
municipalities and regions, non-investment donatitm private and religious schools, and there s &lilly
ensured funding for directly controlled organizato(MEYS, 2020a). The development of the Czech
educational system and its funding has been arnesttef, e.g. Greger and Walterova (2007). The gharin
funding system in the CZ since 2020 comes fronrdéigelirement when the funding system is not underaim

of The long-term intention of education and thealepment of education system of the CZ for period32
2020 (MEYS , 2015). According to Strategy 2030+ (K& 2020b), the aim is to increase funding and
guarantee its stability, that will reflect in thbamge of the content and the way of education,edsang of
imbalance, support of teachers and changes in rearat.

Until 2019, the system of normative funding was legpfor education and school facilities from th&ats
budget in the CZ. It was related to financial reses intending for direct expenditures of fundititat means
salaries and levies from salaries of pedagogical aon-pedagogical employees and other non-investmen
expenses. Even though the normative system seantsalfair in the time of its realization, it appedrthat the
high autonomy of regional offices in deciding prsg®f funding led to differently stated normatiee & certain
unit of performance. The result was an uneven joosif the individual, comparable recipients in (&, which
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has been one of the reasons for the establishnfightaeform of funding for regional education ®n2020
(MEYS, 2020c). The funding of secondary educatiothie CZ has been the topic of, e.g. Maresova amhK
(2019). They point out to school needs in the afdanding and introduce various financial resosreed their
practical use, including requirements for reformfurfiding for regional education in the CZ. Opletacet al.
(2019) analyze contemporary secondary school fiahsgstem in the CZ and form criteria for improvemh of
redistribution of means from public resources. Agegged from the results, there is a recommendadiavatch
some elements of contemporary funding system (Wajcthe graduates in the evaluation of labour marke
evaluation of schools and teachers).

2 Material and Methods

During the contribution processing, the data aredusom Eurostat (Statistic database — general rgavent
expenditure by function COFOG) to compare the edjieres on education in the Czech Republic andriebila
years 2010 - 2018. The statistic data of the schadbets in the years 2019 and 2020 are used tgsenand
evaluate secondary schools (grammar schools) irCihevith the example of the Moravian-Silesian Regio
(hereinafter referred to as the MSR). Other souwes professional literature from the field of eafimn
funding, school documentation, annual reports, aeting statements etc. The chosen file comprised4of
grammar schools established by the MSR (G1: Gyrn@frantiska Zivného, Bohumin Jana Palacha 794, p.o
G2: Gymnazium MikulaSe Kopernika, Bilovec, p.o.; :G@&ymnazium a $edni pimyslova Skola
elektrotechniky a informatiky, Frenstat pod RadBwstp.o.; G4:Gymnazium Hatdv-Mésto, Komenského 2,
p.o.; G5: Wichterlovo gymnazium, Ostrava - Poryha,; G6: Gymnazium, Novy&hn, p. 0.; G7: Gymnazium,
Ostrava - Hrativka, p.o.; G8: Gymnazium, Frydlant nad Ostravidmn T. G. Masaryka 1260, p. o.; G9:
Gymnéazium, Krnov, p.o.; G10: Gymnazium, Karvind, @; G11: Polské gymnazium-Polskie Gimnazjum
im.Juliusza Stowackiegd,esky T&3in, p. 0.; G12: Gymnaziumjifiec, p. 0.; G13: Gymnéazium Petra Begu
Frydek-Mistek; G14: Gymnazium Hawis - Podlesi, fispivkova organizace).

The empirical part of contribution compares thesgrmgrammar schools in the CZ established by thB Mih
the aid of the cluster analysis. The cluster amgligsa multidimensional statistical method usedtfe object
classification. The cluster analysis aims to fihd tlusters of the schools among the analysed kchbat are
similar given the set criteria. Due to the variexgent (units vs thousands of CZK) and variabitifyhe criteria,
the data have to be standardised by Z- functiorbetlustering. The associative matrix, which dbis
similarity (distance) among the schools, is given the basis of Euclidean distance. The agglomearativ
clustering was used to create the clusters. Atatpglomerative clustering, the two subjects with kbwest
distance are joined into the first cluster, and ke distance matrix is calculated. In this matthe subjects
from the first cluster are omitted, and this clusseclassified as a subject. The whole processatspas long as
all subjects create one large cluster, or untileghg only the number of clusters that was setredfand (Garson,
2014). The diagram used for illustrating the singfieps in cluster analysis (dendrogram) repredbetdinal
distances among the individual subjects (14 gransohools) during the clustering phases. The hot&#@xis
of dendrogram represents the distance among tistecdu The vertical axis can illustrate the reglidlegree of
clustering. The Ward’s method, whose principle a$ the optimisation of the distances among thetetasbut
the minimisation of the clusters’ heterogeneitycaading to the criterion of the minimum incremerittbe
inside-the-group sum of the subjects’ square diewiatfrom the cluster centres (Murtagh and Legen2idé4),
was used for the clustering. Then, the multiple 8mgram is used for the visualisation of the consoa of the
criteria for the found clusters. It is one of thays of the graphical visualisation of the numertadby their
quartiles, which divides the statistical file irttee quarters. The third quartile borders the céfibax” part of
the diagram from above, the first quartile from boétom and between them, there is a line defitliegmedian.
The height of the box represents the range bettreeqguartiles. The lowest, highest and distantrégican also
be appraised (more in e.g. Mazzochi, 2008). Conisige¢he assumptions of the criteria normality (datary
increase, employee limit, the difference of othenimvestment expenditures) that were not fulfillgithin the
clusters, the Mann-Whitney test was performedHerdppraisal of the statistical importance of tiffeigences in
the division of criteria in the clusters.

3 Results and Discussion

This part of the paper brings attention to comparisf education expenditures with emphasis on staryn
education in the Czech Republic and Poland anddfeem of funding for regional education in the Giace
2020. The financial resources for covering diregpemditures of chosen secondary schools (of grammar
schools) established by the MSR are assessed &ogeith similarities and differences among the sthidased

on financial resources (the increase of direct Bgps on salaries and changes of resources for ntrer
investment expenditures) in years 2019 and 2020.

80



3.1 Comparison of Public Expenditures on Educatioin the Czech Republic and Poland

Public expenditures on education in period 2010820dve an almost balanced trend in the Czech Riepead
Poland, when they oscillate about 4.8% GDP in tAetBat is 11.5 % of total general government exiitere,
and around 5.2% GDP in Poland, which is 12.3% t#ltgeneral government expenditure. The comparigon
public expenditures on education and secondaryagiduncon the local level in the CZ and Poland iswdoented
in years 2010 - 2018 as a % GDP and as a % ofltmal expenditures - see Table 1 and Table 2.

Table 1 -Local government expenditure on education and sErgreducation (Percentage of GDP)
GEO/TIME | 2010 2011 2012 2013 2014 2015 2016 2017 1820

Czechia 3.3 3.3 3.2 3.2 3.2 3.1 2.9 3.0 3.4
19 |eo |@s |@s |a9 |as |an |@s |(@o
Poland 3.9 3.7 3.7 3.7 3.7 3.6 3.6 35 3.6

(1.5) (1.4) (1.4) (1.4) (1.3) (1.4) (1.4) (1.3) (1.1)
Source: Authors according to Eurostat (2020). Noke figure in brackets is to secondary education.

Table 2 - Local government expenditure on education and skrgneducation (Percentage of total local
government expenditure)

GEO/TIME | 2010 2011 2012 2013 2014 2015 2016 2017 1820

Czechia 259 | 27.0 28.0 27.9 27.7 27.7 284 | 284 28.9
(152 | (16.2 |(@16.4 |(159 |@16.4 |@1€64 |(@166 |(@16.6 |(@7.1
Poland 259 | 265 28.1 28.2 27.2 27.9 275 26.3 25.3

(10.0 (10.2 (10.7 (10.5 (9.8 (10.5 (10.5 9.4 (7.5
Source: Authors according to Eurostat (2020) Noke figure in brackets is to secondary education.

On the level of territorial self-governments in 16&, the extent of expenditures on education imerage of
years 2010-2018 comes up to 3.2% GDP, which is%2@8total local government expenditure. The extnt
local expenditures on secondary education occupi®% GDP, that is 16.3% of total local government
expenditure. If we compare the expenditures oftteial self-government on education in Poland émipd 2010
- 2018, it is possible to note the extent of thegeenditures as 3.7% GDP, that is 27% of totalllgogernment
expenditure. Local expenditures on secondary etturcat Poland are 1.4% GDP, that is approximatél%olof
total local government expenditure, and they a880GDP lower than in the CZ. The comparison alsowsh
that local expenditures on education in Polanduiting secondary education, in the last observedsy@017 -
2018) monitor slightly decreasing trend. Contraiilythe CZ, there is a visible, slightly increasitrgnd of
expenditures on education, including secondary(eae Table 1 and Table 2). This fact could be éxgthby
the specific role of the local public sector in edtion in individual countries and different refamand priorities
in funding for education services. The size andcstire of the local public sector are, howeverduerficed by
the number of external factors, especially the enun, political and demographical ones.

3.2 Financial Reform of Regional Education Since 2 in the Czech Republic

The financial system in the Czech Republic accagrdim the number of students (performances) until920
brought big differences among regions considerirgyamount of financial support on education in shene
type of schools. The equality for completely samanbhes of the study did not exist, and the sclhad
financed on the base of performances (student®).rdal expenses for salaries were not distinguishiee new
system bears in mind the financial advantage fbhoalIs that are in the zone with higher amount oflshts in a
class, but it is not an assessment of direct @fnftial resources “per student”. The subject ofrédierm is also
the change in the area of funding for non-pedagogiractice - the system until the year 2019 fagdwschools
with a higher filling of classes, without reasont the same time, it is impossible to reduce the lmemof
employees procuring economy, maintenance and siatlvity of organization for a good functionin§szhool
depending on units of performances (Schwarzovég201

The 2020 reform in the CZ focuses on the area oflig for schools and school facilities establistgd
regions, municipalities and voluntary unions of ncipalities. Namely, it is the change in fundingr fo
pedagogical work of nursery schools, primary schosécondary schools, art schools; with schoolitiesi the
change limits to after school care (MEYS, 2020a).t@e contrary, the non-pedagogical work is fundely by
normative on school (management), workplace, dlassecondary schools on class in a branch of ktde
financial resources for them are normatively assilgio all schools regardless of how many employkes
subject employ. Normative should comprise variowggssions demanded in various salary brackets.
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According to the MEYS (2018), a moderate increasié amount of non-pedagogical employees will leapgt
small, incomplete primary schools (so-called snsalhools with composite classes). At secondary dshoo
regardless of their size, the quantity of demanded-pedagogical employees will stay unchanged. Othe
subjects (religious and private schools) will keye normative funding per student. The new systam i
budgeting and funding for education in the CZ dihbs normative changes and switches from the resge
made a model of funding "normative per student'tlom resource model “normative per educator”. Thstesy
based on the principle of so-called PH max (thathes maximal weekly amount of classes funded byeSta
budget depending on the average number of studgm®yides to schools gaining of the sum of finahci
resources on salaries for teachers, in case oéxuaeding it. The guarantee that the financialuess will be
assigned to the extent of PH max does not enstieokcto have full coverage of direct expenses tsperthe
work of pedagogical employees. According to thedvathool law, school gets some parts of salardesraing

to truly shown items (tariff parts of salary by t¢hars classification into salary brackets). Theethare only
assigned by normative in amount that is given fier ¢alendar year in the Bulletin (MEYS, 2020d). Teform

of funding for education in the CZ assumes thatdivésion of money will consider: 1) different sttures of
schools in regions in their size and branchesnfired demands of support education and 3) diffesatary
brackets of teachers at individual schools.

3.2.1 Application of Cluster Analysis for the Eation of Direct Expenditures of the Secondary Edoocaat
Chosen Grammar Schools in the Moravian-Silesiarnidteg

The analysis aims to assess the developmentalrteyad direct expenses for individual subjects égmrmection
with the establishment of the reform of regionalieation in the CZ since 2020. The paper makes font &b
discover whether the reasons for change in theaféynding are fulfilled in practice and reflectadindividual
budgets of schools. To compare the funding chamgesgional education by the cluster analysis, ttivee
criteria, which ar&1: an increase in salaries (the difference betwesnurces on salaries for an employee in
years 2020 and 2019 - CZKJ2: the limit of employees (defines the size of tlohool in 2020)K3: The
difference ONIV (the difference between resourcether non-investment expenses in 2020 and 2@2k-
have been chosen. The similarities of 14 grammfaods in the MSR are represented graphically irddegram

by the chosen criteria (Figure 1).

Figure 1 - Dendrogram of the Moravian-Silesian Region gramrachools according to the rise of direct
expenses in 2020 and 2019. Source: Authors prad@sgeEogramme R
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The comparison by cluster analysis shows that theaMan-Silesian Region grammar schools were divideo
two clusters on the level of dissimilarity (distehapproximately 4.0 (Table 3). The similarity oflividual
subjects in the cluster could be seen in their dizeending on the increase of financial resouriteis. not
possible to note that smaller subject, dependinghenstages of the reform, reached a higher inergashe
budget for unit. This does not unequivocally canfithe MEYS assumption about benefits for a smalldgject
with the new financial system.

Table 3 - The division of Moravian-Silesian Region grammsahools into clusters according to the similasitie
in the increase of direct expenses (for salariekiiting payments and other non-investment expense)20
and 2019

Cluster 1 Cluster 2

G1, G2, G3, G5, G6, G7, G10, G12, G13 G4, G8, 39, &14

Source: Authors processed in programme R
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Table 3 concludes that the first cluster showshilghest similarity at G1, G2, G3, G5, G6, G7, GEB1,2 and
G13. In the given cluster, there are distant gtiastivith two criteria (employees limit, ONCE difénce). For
the employees limit, it is G1 (minimum) and G3 (nmaxm). The reason for the distance at G3 giverhigbker
mention criterion is that it is the only subjecttlwihe connection of grammar school and professisciaool,
which brings higher demands on pedagogical andpealagogical employees. The ONCE difference shows
only one distant figure at G6 (minimum). The secohubter brings together the grammar schools G4,&8
G11 and G14 as the most similar. There is onlydisant figure within the cluster at a salary irase at G14
(minimum). G4 and G11 are considered to be the miastar to the achieved results. The similarityr dze in
the size of the schools (smaller schools) and waterease. Another very similar are G10 and G1#sE are
also schools with the same size (medium size) anghly the same increase in salaries. The leasfasjhased
on the results, seem to be G6 with the other seshimokhe first cluster. G6 is for the increase iofahcial
resources for salaries placed among the subjeltanliigher increase, but concerning ONCE differgitagins
the highest negative figures without discussiore Bhx diagram (Figure 2) graphically representsrésailts of
chosen secondary schools (grammar schools) in adgsopato the increase in the direct expenses ir0 208
2019. According to given criteria, the estimatidrttee median is illustrated, and the value of lowad upper
quartile and distant figures are identified.

Figure 2 - The assessment of tiMoravian-Silesian Region grammar schools accortbrpe increase in direct
expenses (for salaries including levies and otloer-investment expenses) in 2020 and 2019. Sourgtofs
processed in programme R
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Figure 2 shows that the median is considerably drighith the first cluster in the criteria of salancrease
employees limit. That could conclude that the s¢hagth higher employees limit gains a higher salacrease
connected to the new funding system. This wouldydee MEYS assumption that rather small schoolsigho
benefit in their budgets from this reform. Howevethigher salary increase can be caused by thetagsure
of the teaching staff. While the previous systesadvantaged “professionally senior” teaching dtafin the
view of financials, the new one seems to be fairer.

4 Conclusion

This paper aimed to assess the expenditures omtaluén the Czech Republic and Poland and maguihent
steps in the reform of the educational system @ @zech Republic with the focus on regional edooati
including the impacts on the budgets of the chasmondary schools (grammar schools). The sourcéseof
State budget and budgets of regional self-govertsnasuld be put into primary sources of the puhlieding
for education in Poland and also in the CZ. The wmh@f public expenditures for education is onetlof
indicators in the assessment of economic competiégs. The expenditures on education reach 5% G|
CZ and Poland and oscillate around the Europeamdatd. From the analysis follows that extent ofaloc
expenditures on education reached 28% in the C2a@#@in Poland from all local expenditures in a ftamed
period. The local expenditures on secondary edutatiere 1.9% GDP in the CZ and 1.4% GDP in Poland i
the period 2010-2018.

As it follows from the assessment of the funding fegional education in the CZ, the normative systper
student” was applied with schools and school faediuntil 2019. This way, the finances from that& budget
were divided into direct expenditures, salaries kvies from the salaries of pedagogical and natepgegical
employees, and other non-investment expendituragthifthe given system, the high autonomy of reglon
offices in the process of funding led to a diffdreormative set per unit of performance, and theege not
distinguished real expenses for teacher salaripofssionally senior” teaching staff had fewerafioes for
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rewards and personal bonuses as a result of hitgmands for the tariff part of salary). The uneqgition of
individually comparable receivers was of the red®ornhe reform of regional education in the CZcsir2020.

The new system in budgeting and funding for edooaith the CZ establishes normative changes andisast
from the expense made a model of funding "normafiee student” on the resource model “normative per
educator”. The system based on the principle afadled PH max (that is the maximal weekly amountlagses
funded by State budget depending on the averagéeuof students), provides to schools gaining efshm of
financial resources on salaries for teachers. RtmnMMEYS emerges that the reform of funding for eadion
considers a different salary level of teachersndividual schools. By covering the tariff salaryripahis
assumption is fulfilled. To a certain extent, thehaols are guaranteed to have a certain sum ohdiakh
resources for the above tariff salary componen&uextheless, they are divided normatively on thi¢ ainthe
direct pedagogical activity and assigned normatiwglly for the correspondent calendar year. The sgstem
presumes considering the difference of the schiael @ branch structure and eliminating the disathge of
smaller schools in the CZ regions during the disting of money. However, this requirement has lmeen
confirmed in our analyses with the use of resultsloster analyses. The influence also has otheeas (e.g.
the classification of employees into higher saldegrees), that is why these issues also deserggirsgufrom
other specific points of view.
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Abstract

Analysis of the literature on the subject indicatest talent management is becoming one of
the most important trends in contemporary orgaimmnananagement. Rapid market changes,
very high requirements of the labor market, glataion and growing competition mean that
enterprises are developing various programs fagntal employees. It is important to
constantly improve the competences of employe&mgaare of better quality of their work,
flexibility, as well as a new approach to perfornmadies. Talent programs can help in this
and make the company more competitive, and empsoyaitsfied and adapted to the needs of
the organization. In this way, the value of humapit@l increases, which when used properly
as a result affects the effectiveness of the orgdioin.

The main goal of the article is to present the idktalent management and show examples of
companies on the Polish market that have succésgitioduced a talent program. The first
part of the article presents the basic conceptalefnt and talent management, and presents
two models according to R. Silzer, B. E. Dowell ahdGrohmann, S. Kauffeld. The second
part presents the general results of researcredaott by Hewitt Associates, House of Skills
and Polish scientists on the market in Poland. Eptasnof enterprise activities and effects of
talent management implementation were indicated.

Keywords: talent, talent management, program of talent

JEL Classification: M12, M59

1 Introduction

Talent management is an approach based on thetipbtrhighly talented employees. The developnarhis
method occurred in the 90s and was associatedtiatdynamic development of the economy, when thaiea
surge in the demand for knowledge workers.

The concept of talent management appeared togettiethe phrase “war for talent” in the conceptiatied in

the United States in the 1980s [13]. Already thermman resources began to be regarded as impossetsand
a factor in the development of capital and poténdfathe enterprise. It has been noticed that itimgsin

employee development, forming a specific employnmgtnicture and constellation of personnel charmties

allows creating competitive advantage over othesirtess entities [9]; [6]. Talent management isrpeeted as
"actively shaping relationships with talented people. an innate predisposition to achieve sucdesa

particular field" [13].

It is worth noting that the very concept of taléentmodern understanding has developed mainly throug
management sciences. In the 1980s, an increasingparuof researchers began to pay attention to the
importance of talented individuals for the openatid enterprises. It turned out that it is humapited that is the
basis for the effectiveness of companies and gmaahdial results. Therefore, there was an incr@asgerest in

this problem in the aspect of management. It waisea that in this way one could rise the compapg®ntial,
increase employees' competences and skills.
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In the literature on the subject there are manfgidiht ways of understanding the concept of taleot.example,
T. Ingram defines talent as a person who is "charaed by potential, abilities, motivation and krledge, who
through his actions significantly affects the fuoning of the organization, achieving above-averegmuilts,
achieving the entrusted goals while caring for-delfelopment” [1]. In turn, according to £. Brzesin “talent
is considered to be above average abilities: gérilities (increased intellectual potential), sifie abilities
(related to specific areas); commitment to workispeerance, diligence, internal discipline, fastorawith
tasks carried out, tendency to sacrifice; creativatriginality, fluidity and flexibility of thinkirg, undertaking
new and unconventional problems, openness to artypignd uncertainty, risk taking, sensitivity andhr
emotionality” [2]. This second definition is detd because the multidimensionality of talent canseen,
because this concept can be applied to both pdrsbaecteristics and the level of general abditie

The war for talents refers to such new phenomenmagasing the competitiveness of companies rimgeof
offers addressed to employees, creating programtalients, actions to improve the situation of sdbwates,
encouraging new candidates to work. Table 1 pregbet”old" and "new" realities during the war falents.

Table 1- Old and New Realities During the War for Talents

Old Reality New Reality

People need companies Companies need people

Machines, capital and location are competitive Talented people are competitive advantages
advantages

Having better talent stands out Having better tateskes a huge difference

Job posts are rare Talents are rare goods

The employees are loyal and job posts are People are maobile and their commitment is short-
secure. term

People accept the standard package thatis | People demand a lot more
offered to them.

Source: [12, p. 6]

2 Material and Methods

The main goal of the article is to present the idealent management and show examples of compani¢he
Polish market that have successfully introducealent program.

The theoretical materials have been developed baisd¢le Polish and international literature on ghbject in
the field of talent, talent management, method prayram. The empirical part concerns the presemtatf
research conducted by Hewitt Associates, the Hamfs&kills report from 2016 on the subject: “Talent
management practices in Poland” and research ctedlby J. Tabor-Blewicz on the Polish labor market in
2008 and 2017. The author have also conductedvaerresearch on two groups of recipients: HR Spistéal
(group A: 47 persons) and Managers (group B: 18qem). As part of the survey, they were asked, anotimer
qguestions whether they believe that the so-caligt ffor talents, and therefore competition for thest
employees is noticeable in Poland. The study didshow unequivocal positions, therefore, only sdalent
programs for selected companies are described.

An example of a positive implementation of taleranmagement at ING Bank and several other talentranag
developed in large Polish companies were presemteslarticle adopts the method of desk researckghwirst
concerned the analysis of literature on the subpgautl then searching for examples of companiegusilent
management. Domestic and foreign scientific pubitica were used. Based on the collected informatioa
effects of the talent programs used were identifiesyative aspects were also identified that atenatuded in
these programs, and general conclusions have bemulated.

3 Models and Effects of Talent Management

Along with the concept of talent management ther@ggh to employees has been changed. Human resource
began to be treated as important assets and atoaifathe development of the company's capitdl patential.

It was noticed that investing in employee developtndorming a specific employment structure and
constellation of personnel characteristics alloweating competitive advantage over other businesties [9].

New models appeared that included elements sudeagch, identification, recruitment, as well dsiréng the
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most talented employees. This means that suboedinatho are recognized as talents, have special
achievements, work efficiently and also have speifis, for example they know languages, havegh tevel

of computer skills. Some models also take into antdhe employee improvement factor and raisingr the
competences useful for the organization. Such aeirisdhe diagram according to R. Silzer and BDBwell
presented in Figure 1.

Figure 1 — Model of R. Silzer i B. E. Dowell. Source: [12,22].
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R. Silzer and B. E. Dowell indicate that the madralgof talent management is to attract the mosntatl people
to the company, and then act in such a way as teloe employees' skills, maintain commitment and do
everything to keep employees in the company.

Another interesting model was proposed by A. Gratmmand S. Kauffeld, which can be treated not oslyaa
talent management concept, but also as an Asses€reter (AC) model. It is also worth noting tha€ As
often one of the elements of the talent programsvels as the entire recruitment process. Accordimghe
model below, talents not only change themselvewinghlly, because they have unique skills, bub affect
the overall organization and the perception of doenpany by outsiders. This is crucial for all enyglo
branding activities - i.e. building the employédbsand, training sessions, workshops, as well aatiog the
appropriate marketing strategy and PR. The moda&ikisented in Figure 2.

Figure 2 — Model of A. Grohmann and S. Kauffeld. Sourc@, [i. 70].
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In the A. Grohmann and S. Kauffeld model, it is voty important to create programs for talent bisbao
verify them according to short-term and long-terssessments. Caring for the best employees is @it gre
importance, and then it is important to check wieatilts are bring by specific actions and whetherassumed
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goals have been achieved. Economic practice shmatsbt everything can be fulfilled during talembgrams,
but it can be recognized that every talent managépregram has some positive effects for the omgiun.

J. Kopé distinguishes the following goals, which are assdnn models and programs for the most talented
employees:

a.) permanent above-average results of the orgamzatalents,

b.) improving employees' competences and qualifinat

c.) shaping employee awareness that the organizsiipports the development of employee talents,
d.) preparing employees for changes and "fightimigh competition,

e.) achieving a competitive advantage,

f.) meeting employee expectations [8].

For employees, one of the most important effecttaleint management is also increasing their satgiting
bonuses, and promotions. However, such effectsrelaively rarely assumed by management, because
according to them, talent programs are primarilyoperate in a developmental way and increase ialtern
motivation to achieve global results relevant fribva organization's point of view.

Among the interesting examples of the best pradtidbe field of talent management, Google Compeeny be
distinguished. It turns out that, according to twenpany's philosophy, too much control over empdsys
associated with the threat and therefore suboreneannot develop and their skills remain at ald@olevel.

Usually, employees at Google work in relatively #rteams, which stimulates their creativity. In &udh, there
is the opportunity to develop talents in accordanith the 70/20/10 rule, which means that 10% eftime the
employee spends on his own ideas, 20% on trairind,70% on performing daily duties, practice anihigg

experience. In addition, in 2004 the Founders' Alnaas introduced, which is a special benefit fasthteams
that will create something innovative and unique] thus contribute to Google's success [17].

4 Talent Management on the Market of Poland

Generally, in the world most often managers andibs@mployees take part in talent programs. "Figdithat in
all organizations that have put talent managemeatgractice the initiator of the implementatiordarse of that
approach was organization’s top management carobsidered positive. Practical experience has aoefir
that programs in the area of talents supportechbytdp management are usually more successful eByglan
example and demonstrating support, the executigésalwhat is important for their organization. Jlipinion
was confirmed, for example, by the study “Have goti a sufficient number of talented workers? Thg ikem
on the program of leadership" worked out by theoid& company in 2008. There, the initiation angsut of
talent management utilization by the top managernseatnsidered as one of the key criteria in reaglalent
management success [5]. However, more and mor@ d@fthappens that entire companies are covered by
trainings, in which talent is also sought amongrad/ employees. In this way, you can get peopkh Wwetter
skills in place of current managers. However, regeaonducted by Hewitt Associates [16] and Hous8kills
[3] indicates that it is best if the company focusa all employees. As a result, their satisfactmmeases and
this improves the quality of their tasks, and canglate into increased enterprise productivity.

In Poland, you can also distinguish companies tpsrate in accordance with global trends and can be
considered as examples of “best practice”. ING Barguch a company, but it defines talent in ithavay: it is
every ING employee who, in appropriate conditiongclgding training, coaching), shows ambitions and
development ability, his other features are [7]:

a.) achieves excellent results,

b.) his competence profile is in line with the INE&ader profile,

c.) adds significant value to ING's business opamnat

d.) has high communication skills, is flexible asftbws initiative,

e.) is a model for others,

f.) has significant experience and knowledge inkthsiness area in which it operates.

As can be seen, the above definition shows thatNG@ Bank any employee can be a talent, and thiscgeh
makes subordinates willing to develop and carettieir competences and continuous development. Nig |
talent management program consists of four stages:
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a.) identifying talents by obtaining the opinionseiperiors, the manager; each employee recognizaedaent
receives a document called the "Individual DeveleptPlan”, and in it the subordinate saves theinpbhnd
additionally consults them with the supervisor;

b.) employee development, i.e. training, job ratatiearning different responsibilities, coachiagecial
workshops, as well as following the Individual Demnent Plan;

C.) succession plan;
d.) matching people from the talent group to sepasitions [11].

In addition, "Talent Management" was introducedNs® Bank, based on managing people already recegniz
as talents. For the company, flexibility, entregnership, as well as customer orientation are thst mngportant
[11]. It can be seen that the concept implementaiaheme is consistent with the management modetdiag

to the model of R. Silzer and B. E. Dowell.

In business practice, however, more research calisbeguished, which was based on searching ferdsting
programs for talents and assessing their effeciseample, J. Tabor's research collected variotigities for
talents in Polish companies or with their brandheg2oland. This list is presented in Table 2.

Table 2— Examples of companies on the market of polanidiwhse talent management system or its elements.

Company Description of Talent Management Activities

Bank Millenium S.A.| Development programs for subordinates have beertettewhich are based
on training, and in addition, a Development Forgrorganized twice a year.

mBank Individual Development Programs are establishedd an addition
subordinates recognized as talents receive spénghcial resources for
training, and this budget can be used accordirtheio own needs.

Carlsberg Polska Special succession programs are created, and mexpeitment based on the
search for the best employees is of great impogtémthe company.

—

GSK Pharma The "Talent Management” program was implementeteeradevelopmen
assumes, among others taking positions ahead ef simthere is no gap
between the previous and next managers.

PKN Orlen S.A. As part of the "Young Talents" program, employess emerged and then
trained, and in addition the PKN Business Acadeamttie best talents was
created.

SAP Polska Talent is defined as a unique unit, therefore anlffew people qualify for

annual talent programs. Such elite treatment eital means that programs
are seen as a success.

Unilever As part of the Business Leaders Development Progeamerges on the basis
of competence and past resultsand achievementsetiteemployees and for
each person creates a development plan: trainiegeldpment Center.

Source]15, p. 55]

In the light of general research, the negative etspledevelopment programs conducted for a grodipalents is
the fact that subordinates rarely receive salacyeimse or financial bonuses, which indicates thatmaterial
needs of employees are not met, and this partipadris particularly important in Poland. In adlafit, it turned
out that in many enterprises the completion of phegram itself does not change much and the emeloye
receives neither promotion nor change of dutieshatter remuneration. Such actions are inconsistedtcan
cause well-trained employees to leave the companguse they will be discouraged, bored and lacke®ilts.
Talent management after the program or developpreess is also an important issue for many orgdioizs.
Often, participants' expectations of the organiatincrease. And not everyone can immediately ptedho
expand their responsibilities or use the acquitéssn practice. Sometimes, the lack of immediatel visible
benefits creates frustration and disappointmengrdfore, "taking care" and interest in talent affter program -
monitoring its effectiveness and regular conveosetibecome important [3].

Another conclusion resulting from the researchhis fact that in financial institutions or banks gnams for
talents refer to the general development of emm@syand are standardized activities. However in rothe
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companies, the best employees are qualified tattale@grams and special career development plansraated
for them. It can be stated that respective plansétected employees are individualized and tadldcetheir
competences and the needs of the organizatiof. ilseieneral, all surveyed companies rely on taeming of
their employees, these are various internal anereak trainings, during which the best employeessalected.
Enterprises spend significant financial resourcedriining, but in recent times internal trainings been more
frequent in the face of the crisis. As part of was activities, talent programs in addition torimag included
coaching/mentoring, learning in practice, partitip@in strategic projects, training trips abroaudl gob rotation.
In all surveyed companies, talent development atehtion was mentioned as a key goal of talent gement.
The following goals were: building a successioniqygli.e. preparing employees to take over key tamss in
the company, and searching for talents among stsidenl graduates of universities. However, in #uoe fof the
ongoing global crisis, many companies limit budgetated to talent management, although they re#tat this
is an important aspect of management in the ecanwmild. Because the crisis enables taking advant@ghe
weakening of competitors by attracting talented leyg®es from the market. The author's further regeauill
concern changes in the labor market in Polandb#séc questions will concern issues: what expexiativill
have employers in the next years, what competeacdgjualifications will be necessary on the labarkat.
Because everyone is aware that there will be acahdiansformation of this concept. It will be reld to
technological changes, which have already beguwotee in very dynamic way and managers must takeeon
roles in human capital management processes. Trakemagement will be become the key to businessesacc

5 Conclusion

It can be concluded that talent programs aredgideloping in Poland. Generally, the programs cgveups of
the most talented employees and this applies tatali®20% of people in the organization. Usuallgtspeople
are sought for top-level positions at the highegianizational structures [15]. This is not the tigipproach,
there should be changes here. A similar opinieexfgessed by P. Horvathova: "Talent managementicimat
be aimed exclusively at workers with high potentiab.g. at managers holding top executive postss It
necessary to introduce a broader approach thatiddiitify talents and key segments of workers actbe
whole spectrum of the organization. Equally, tale@nagement should not concentrate exclusivelyatemted
individuals, but also on the optimal involvementagnted people in teams” [4].

In contrast, international corporations that havanbhes in Poland or operate on an outsourcings lzdiin
create special programs for talents. This enablesng succession and increase employee satisfacieating

development paths and plans in Poland, as wellhgdementing talent management to a larger number of

companies, is of considerable importance. Talerth@ncase of employed people should be recognigezha
important feature thanks to which it is possiblegenerate greater profits for the organizationhhat the
financial sphere and in the area of new competeasesell as in the area of R&D and marketing. Feamt
unpredictable market changes, very high requiresyeglibbalization and growing competition on the kear
make programs for talented employees more and mmrertant. How important it is, it turned out novegd, in

the era of a general pandemic and threat of CO\AD#tus, when you had to demonstrate non-standard

thinking, break well-established patterns and destrate a huge talent in mobilizing all employeedatce on
challenges in the era of global crisis. Talent paags can help in these situations and make the aoynable to
find its key success factor and stay flexible ie &mvironment of turbulent economic and market glan
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Abstract

The paper is focused on the comparison of techeit@iency of regional budgets, which are
intended to ensure transport services. Specificalleg Olomouc and Moravian-Silesian
regions are concerned. The obligation to providedport services is given by the law — the
Act No. 194/2010 Coll., On Public Services in Pagse Transport as amended. The territory
of both regions is divided into individual areay, Wwhich the carrier is selected in public
contracts. To be specific, there are 24 areas;eHd-gontracts concluded between the region
and a specific carrier for the period 2018-2028takeng into account. To estimate technical
efficiency, an output-oriented DEA model was chowgtih constant and variable returns to
scale working with two input variables (competect@mper 1 vehicle-kilometer and number
of potential passengers) and two output variabfesnper of connections and number of
vehicle-kilometers). In the selected output-oridnteodel with variable and constant returns
to scale, the public contract (DMU 17) of the Vitkegion is the least efficient. Four DMUs
are effective as in this model, Prgety NW, Zakreh, Novy Jin East and Krnov regions.

Keywords: bus transport, compensation, Data Envelopmentysig| efficiency, residents

JEL Classification: C21, C67, R48

1 Introduction

The obligation to provide transport services at bgional level is given by the Act No. 194/2010lC@®On
public services in passenger transport as amernftzbrding to 8 2 of this Act, transport services defined
"Transport services means the provision of trartspeer the entire week, in particular to schoold achool
facilities, public authorities, employment, heattre facilities providing basic health care anddtsfy cultural,
recreational and social needs, including retumsipart, contributing to sustainable developmerihefterritorial
district. "

To ensure transport services, the territory ofréggons is divided into individual areas. For egolen area, the
contracting authority, in this case the region,amtes public contracts for transport servicesedasn which a
particular carrier is selected. Contracts are bemcluded for the period of 10 years mainly beeasisch the
period brings a certain stability into the publiartsport as well as enables providers to invesenmio vehicle
fleet. (The plan of public transport in the areavt8R within 2017-2021; the plan of public transpiorthe area
of Olomouc region).

Based on their independent competence, the regiotisnunicipalities have the right to determine sbepe of

this service, whether it concerns the required remif connections or the number of vehicle-kilorestr
travelled, or whether the service will be provided public rail passenger transport or public lirensport or

their interconnection. Such process will fulfil tbendition of the Act on Public Services in Passgrigansport.

The aim of the paper is to evaluate the techniffeceveness of 10-year compensation of the subuiias

transport in 24 service areas in the Moravian-giteand Olomouc regions according to selected spnd

outputs. Two research questions (RQs) are verifiedvaluation purposes:
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RQL1: Is more than 50% of contracted compensatifatife in selected regions?

RQ2: Do contracts in the Moravian-Silesian and Qiom regions achieve comparable average efficiency
values?

By the scheme presented in the Picture 1, mutdalioas among contracting authority, compensataatrier
and specific area are shown. The region, contrqbarty, undertakes to specify price compensatiothe
contract thus the payment for public services nmadeof its budget to the provider. This paymentassidered
the cost. The price determined in the contracearisom a particular carrier bid in public contseacthe ordering
party determines in advance the number of connesmd number of vehicle-kilometers in invitationténder.
These items are specified for each area and aicappbffers the bid. The chosen applicant undesak fulfill
the contract by the competed price. The carrieh white lowest price (but not with disproportionatece)
becomes the winner of the public contract. Theiappt with disproportionate price would be excludiesn the
public contract. The chosen carrier provides thélipuservices by its technical equipment and with i
employees. Based on the ordering party (in this cagional authority) request fulfilment thus resfeel number
of connections and number of vehicle-kilometersatad the given area will be serviced. By suchtcmt, the
regional guarantees a transport accessibilityénstiid area and thus fulfills the obligations giitdsy the law.

Figure 1 - Scheme of mutual relation between ordering panty given area

Ordering party Area
(region) ) g (serviced part of the
region)
v
Compensation Carrier
(Al el > (winning applicant or the
contract) chosen carrier)

Source: own elaboration

1.1 Synthesis of Literature: Effectiveness of PulidiTransport

The public transport becomes the subject of evianatnd research of many papers, to which a banttin is
paid recently. The issue of transport mainly cadtectiveness and its utilization is being discdsgse both
European and non-European countries.

Compensation price is the public expenditure, is tase the expenditure out of regional budget.adarova
(2019) also deals with an evaluation of technié¢ativeness in bus transport. In her study, ske akes DEA
model. In their paper, the authors Beck and WgR64.3) discusses the factors influencing the bigl¢irice in

the public contract in Germany. The proportionaiegpcompensation is also dealt with by Dement2a18).

Rosell (2017) discusses the cost effectivenesgubia example of municipalities of Barcelona proeinHis

conclusion is the smaller the municipality ensurthg public transport is the less effective itTitie factors
influencing the applicants for the public contraotolving the public transport is being dealt wily Vigren

(2018). In his study, he uses the Poisson modekandludes that in Sweden, technical equipmentresahe
limiting factor thus buses. Mathisen (2016) isstiiesexample of Norway and asks whether it is readlgessary
to choose the carriers in the public contractsding some uncertainty to them regarding the resudt contract
conclusion.

Also, the question arises, how long the publicgpamt will be needed in such scope determined éyaw. The
increase of cars number means practically lesseushigublic transport and together with it, inciaggressure
to its effectiveness. In their study, Zhang e{2019) use the example of 6 cities in China andaesh whether
the policy limiting the purchase and the use of aaitl influence the public transport developmértie study of
Migliore et al. (2013) points out the accessibilifypublic transport, which would increase its effeeness and
purposefulness.
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2 Material and Methods

The estimation of technical efficiency of contratteompensations in bus suburban transport under the
conditions of 12 MSR and OR areas was providedhbyfdllowing process:

- determination of 2 inputs and 2 outputs for estiomabf technical efficiency, statistical descriptiof
selected variables (see Table 1),

- calculation of output-oriented efficiency model BEA model, which takes constant returns to scale
(CCR) into account, by the formula (1),

- calculation of output-oriented efficiency model BYEA model, which takes variable returns to scale
(BCC) into account, by the formula (2).

The core of DEA method is in division of investigatobjects to effective and ineffective ones by dfze of
consumed sources and number of performed productioother type of output. By DEA models, empiric
production function is determined. The DEA modeinpares units with the best units. The DEA modeés ar
based on premises that for given problem, therst exiproduction possibility set created by all juss
combinations of inputs and outputs. A productioonfrer determines optimum relation between inputd a
outputs aiming at a maximization of outputs undeeig input value (or more inputs). The productiasgbility
set is determined by efficient frontier. To estinathat this efficient frontier and thus productjpossibility set
would be, it is necessary to adopt an assumptiocharacter of returns to scale for given problem.

Output-oriented models calculate the technicalkcifficy coefficient, which is determined by the gatif the
weighted sum of inputs to the weighted sum of otstplout weights are sought so that the value officeant g
is greater than or equal to one. Thus, for thecéffe unitUq the coefficieng = 1 and for the inefficient ung >
1.

Cooper et al. (2007) considers the CCR (Charnesp&uoand Rhodes surname designation) a basic DE&Imo
which assumes constant returns to scale. Also (B€ Biodel (designation according to the surnamethef
authors of the model Banker, Charnes and Coopdihmassumes variable returns to scale. In casertstant
returns to scale (CRS), the efficient frontier ésgible to reach in the following ways:

* by increasing the value of output consumed whiléentaaing current input level — output- oriented
models;

* by reducing the value of input used while maintainihe current output level — input-oriented mogels

» by combination of both approaches - additive mqdsabck-based models. (Jablonsky, Dlouhy, 2015;
Vrabkova, Vakova, 2015)

Output-oriented model CCR can be formulated agtt

to minimize g =2]"Vj Xq, (1)
under conditions 2u Yy < 2TV X k=1,2,..,n,

Uz=¢ |1, 2, .1,

V> e, i=1,2,....m.

Output-oriented model BCC can be formulated a®¥ait

to minimize g ="V Xig+ V, 2
under conditions 2y, < XMV Xt v, k=1,2,..,n,

Zirui Xig = 1,

u>e, i=1,2,..r,

Vi &, i=1,2,...,m,

v — free.

When evaluating effectiveness, the input is giverciimpeted price (X1), number of potential passen{¢2),
the output is given by two variables — the numiaramnections (Y1) and number of vehicle-kilomet@f).

Inputs

X1 — competed price (CZK/vkm). It means the prioepensation for the carrier for 1 performed vkme Hata
are accessible in the National Electronic Tools \NE

X2 — the number of potential passengers. this datccessible on the Czech Statistical Office webdihe
number of inhabitants of particular municipalitfesve been summarized by the time schedules incaottry.
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Outputs

Y1 — number of connections being requested by M3Railed specification of connections is determiirethe
Tender documentation, which is accessible in edeatr form in the National Electronic Tool — Tender
documentation (NEN).

Y2 — assumed number of driven vehicle-kilometersheyselected carrier in given locality within 1€ays. This
number is also mentioned in the Tender documemtaétated to concrete procedure, which is alsossilcke in
the National Electronic Tool (NEN).

Table 1 —Statistic characteristic of input and outputs

X1 — competitive price X2 - Y1l - Y2 — vkm/10
(CZK/vkm) potencial number of years
passanger | connections

Min. 30.46 40 923 9 8 350 812
Max. 38.14 624 511 43 39 383 743
Mean 35.37 164 981 18.08 18 061 082
Median 35.55 251 671 16 15 851 699
SD 1.95 178 818.1 8 7 900 933.6

Source: own elaboration.

From Tab. 1, it is evident that the lowest compmtitprice in the compared regions was CZK 30.46hahge
for the Sternberg and Wv regions of the Olomouc Region. On the other hamel contract with the highest
price (CZK 38.14 / 1vkm) was concluded in MSK fbetFrydlant Region. The average value of the ctades
price from 24 regions in these regions is CZK 35.3km. The median or mean value of the input \@eas
35.55 CZK / vkm The standard deviation of MSK infut.95.

The least number of potential passengers belond&rov area, the highest number is in Opava ardéee T
average number of passengers in chosen 24 ar&64 881. The mid-value is 251 671. The standardatien
is 178 818,1.

On the output side, two variables are selected,ehathe number of connections and the estimatedbeurof
vehicle kilometers traveled within the time horizoh10 years. From Tab. 1 shows that the lowestbamof
required connections is 9, this number is the stondoth regions. In the Moravian-Silesian Regibisithe
Karvina region, in the Olomouc region it is thiefdv South region. The highest number of connest{@d) is
requested by the contracting authority for the Nidosko East in the Moravian-Silesian Region. Theraye
number of connections is 18.08 connections per. drka median of this selected output is 16. Thadsed
deviation of the output (Y1) is 8.

The second selected output is defined as the nupfbeghicle kilometers traveled by the client ire thiven
location. The lowest number of vehicle kilometersaquired for the Frydlant Region (8 350 thousesldicle-
kilometers / 10-years) in the Moravian-Silesian iReg The average mileage is 18 061 ths. Vkm/ 10sy/éar
the site. The mean value for the number of drivilameters is 15 851 ths. vkm/10years. The standaxdation
of the second variable on the output side (Y2) %@ thous. vkm/10years.

3 Results and Discussion

The results of effectiveness of output-oriented eb@dth constant returns on scope show that o@4obMUs,
only 4 are effective - Pragov NW, Zalieh, Novy Jin East and Krnov areas. Only the value little abgw1l
represents the effective public contract DMU 5 eriberk and Urtov area. The lowest price of all 24 chosen
DMUs was competed by this area and the public pags arranged for almost 400 000 potential pagsEs.
Three DMUs are ineffective - Olomouc SW, Karvind aritkov (see Pic. 2). Ineffectiveness of DMUs, ehi
represent individual areas of Olomouc and MoraB#asian regions is very interspersed among.
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Figure 2 - Results of output-oriented model with constattiims to scale (OO_CRS)
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Source: own elaboration.

The results of output-oriented model with variatdfurns to scale (Pic. 3) show that compared tartbdel with
constant returns to scale the competed price famBerk and Uibv area became very effective. Effective in
this model (g=1), also the following DMUs are - DM8J- Prostjov NW, DMU 12 — Zabeh, DMU 15 — Novy
Ji¢in East and DMU 19 — Krnov. In this model, DMU 1¥arvina gained the value 1,964 and got under value
at the scale g. As for totally ineffective DMUs, M — Olomouc SW and DMU 17 — Vitkov again are.

Figure 3 - Results of output-oriented model with variakdturns to scale (OO_VRS)
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In the chosen output-oriented model with varialsld eonstant returns to scale, the least effectid@ip contract
for DMU 17 — Vitkov is. In this area, contract wesncluded with the price 36,98 CZK/vkm, for 436 892
potential passengers, requested 16 connectionwigmd4 796 847 vkm/10yers.

The question arises, how long the public transpdlitbe needed in such scope determined by the Eve
increase of cars number means practically lesseushigublic transport and together with it, inciaggressure
to its effectiveness. For people, cars are morefadable and more effective. Within the inputs bétDEA
model, it is appropriate to consider the area dividual area of the regions.

4 Conclusion

The public transport, being one of several typesafsport, is justified to be used and being paidn effective
way. The fact that the number of cars and theigesa increasing cannot be omitted. Less interegtié public
transport results out of it. It has to be kept imanthat all types of transport have their advaesagnd
disadvantages.

The aim of this paper was to evaluate the effentige of compensation of suburb bus transport irsé¢lected
regions, namely in Moravian-Silesian and Olomougiaes using the DEA model. Effectiveness was eg#rha
based on two inputs and two outputs.

As the region as the public ordering authoritylifiged to ensure the basic transport accessiltilitthe Act No.

194/2010 Sb., On Public Services in Passenger poahas amended, financial means invested to #nidce is

not less important factor as these are considéveddsts. The selection of the particular cardggsroceeded in
accordance with the Act No. 134/2016 Coll, on publbntracts, based on which the contract with theer is

concluded (who offered the most advantageous donditn the ordering party views).

Two research questions were chosen:
RQL1: Is more than 50% of contracted compensatifatife in selected regions?

RQ2: Do contracts in the Moravian-Silesian and Qiom regions achieve comparable average efficiency
values?

The Data Envelopment Analysis model was used teeaetthe goal. In the verification of the reseagctestion
RQ1: “Is more than 50% of contracted offsets effecin selected regions?” The efficiency calculatghowed
that in output oriented CRS and VRS models are rtitaae 50 % of contracted offsets ineffective. Fesearch
guestion RQ2: “Do contracts in the Moravian-Silasiand Olomouc regions achieve comparable average
efficiency values?” It can be said that the averagtimated effectiveness is similar in given regio

The model DEA works with 24 areas or units chosaseld on competed public contracts announced by
Moravian-Silesian and Olomouc regions. Within 202@19, the contracts were concluded with the chosen
carrier for the period of 10 years. This papepisused on 12 areas of MSR and OR - Karvina, OrlBwalant,
Novy Jiéin East, Novy din West, Krnov, Bruntal, Rynitav, Opava, Vitkov, Frydek-Mistek, Bilovec, Olomouc
NE, Olomouc SW, ferov North and Lipnik, Hranice, Sternberk and ddri Prerov South, Litovel, Progov

NW, Sumperk North, Sumperk South, Mohelnice, i2éb

Units achieving g = 1 on the g scale are consideffgttive ones. Taking into account output-orienteodel,
units with g> 1 are considered ineffective.

When estimating the technical effectiveness in dhesen 24 homogeneous units (DMU) by output-oriénte
model DEA with constant returns to scale, the fell@y contracts becomes totally ineffective - Olorad@W,
Karvina and Vitkov. Contrary to that, in the modeéth variable returns to scale the DMU Karvina “iraped”
and states under g = 2 level. As far as the modhleonstant and variable returns to scale are@wmed, 4 units
become totally effective - Prégpv NW, Zakieh, Novy JXin East and Krnov. As for technical effectivenass i
output-oriented model with variable returns to scttie DMU 5 — Stermberk and Woi became effective.
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Abstract

Homelessness is considered a serious individual somil problem (highlighted in its
negative consequences), and thus a challengedqrdiicymakers in developed countries. In
European countries, wide range of special senace®ffered that are aimed at a reduction of
the number of homeless people living in a publiacgp In the Czech Republic, services for
homeless people are regarded as a part of soelabmiion services and are focused on basic
human and housing needs of the individuals livingthis extreme form of the social
exclusion. Supply of these services and the nurobeheir users differ, when the Czech
territorial self-governing units (regions) are ciolesed. The aim of the paper is to identify,
describe and evaluate the extensity of the useeleic®d types of the social services for
homeless people in 14 regions of the Czech RepuRésearch is focused on three types of
homeless services: low-threshold day centres, hesaethelters and asylum houses and
covers period of years 2015-2018. Findings predemehe paper confirm general trends
observed also in other European countries, namiglgeh share of men than women in
homeless population, simultaneously connected thighincreasing experience of women and
children with homelessness.

Keywords: homelessness, homeless people, regions, sociakext| social services

JEL Classification: 131, 138, H44

1 Introduction

Elimination of poverty and social exclusion beldngoriorities of all developed countries. Both cepts (social
exclusion and poverty) refer to material depriviatibut if the poverty is viewed as the absencé taalenial of
advantage (Dean, 2016), then social exclusion @ergtood as the multidimensional disadvantage.a$oci
exclusion is understood to cover a remarkably wagge of social and economic problems (Sen, 2@@@ause
individuals may be excluded from livelihood; secure, permanent employment; eamiprgperty, credit or
land; housing; the minimal or prevailing consumptitevel; education, skills and cultural capital;ettbenefits
provided by participation in democratic processppa goods; the nation or the dominant race; thenfig and
sociability; humane treatment, respect, personalfilfoent, understanding (Silver 1995, p. 541).
Silver's concept of social exclusion deals, intdia,awith the exclusion from housing, which refets
homelessness, when homelessness is usually caittedbe the extreme form of social exclusion (Hhiba
2018; MLSA, 2013; Hejhal, 2013a). Nowadays, witlspect to the political priorities, number of honssle
people is monitored regularly. Several studies emerest groups report the steady rise of homeé=sssim
European countries, with the increased number ah&m youth, families and migrants experiencingéte(e.g.
Petit et al., 2019). Therefore, homelessness ionlyt an individual problem of those affected irdivals, but
also a serious social and public problem, and ¢hetsallenge for the policymakers.

In general, wide range of services for homelesspige@xists in European countries (Pleace, Baptista,
Benjaminsen, 2018). These services focus on indald living in the conditions of homelessness, $mp
understood as living without a permanent shelterviSes for homeless people are provided by thgests
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coming from private, as well as public sector. Tlay provide support of various intensity connectgith
providing of basic services (e.g. hygiene, meadltheservices) and temporary housing services (grnight
shelters or homeless hostels). In many countriieeset services are co-financed from public sourses,create
thus a part of social welfare programmes aimeeédtiction and elimination of social exclusion.

In the Czech Republic, services for homeless peomate a significant part of the social prevensenvices,
that are focused on socially excluded individuaisg in an adverse social situation, in some casasiected
also with a housing lost. Supply of these servares the number of their users differ, when the @zerritorial
self-governing units (regions) are considered. &ftge, the aim of the paper is to identify, dese@nd evaluate
the extensity of the use of selected types of tuéat services for homeless people in 14 regionthefCzech
Republic. Research presented in next Chaptergiséal on three types of homeless services: lovstioid day
centres, homeless shelters and asylum houses sadsqeriod of years 2015-2018.

2 Theoretical Background

Numerous of attributes of homelessness are emm@thegiaen its fundamental nature is described. Howelre
most emphasized attribute of the homelessnesgialikence of a home in terms of a shelter. Honredesss
usually considered a complex phenomenon, respéctveyndrome of complex social failure (Vagneretal.,
2013), or a socio-pathological phenomenon conneuiitd negative social circumstances g$tova et al.,
2008). However, some authors (see e.g. Vagneroah,e2018) argue that homelessness must be unddrst
rather as a process, than a state. As a procasgldssness is a result of several structural caliseshanges
in mental health, substances/drugs abuse or loaesihg availability (Boesveldt, 2019).

With respect to its causes, several categoriesoofietessness are recognized: (1) long-term homasssn
(individuals born to the conditions of social exstn are more likely to become homeless); (2) stesrh
(based on co-influences that can lead quite quitkljrhomelessness — unemployment, health probleigk, h
mandatory costs of housing, family breakdown anduskon of an individual from a common househol@®);
health disabilities that unable individuals lead wmual way of life; (4) own choice of homeless uiduals
(MLSA, 2013). However, Dvidckova et al. (2016) argue that homelessness usda#lg not have one single
cause. It is a result of cumulation of various riegaphenomena, and its causes are very individiaalable in
time and hidden at the beginning.

Homelessness remains difficult to measure and ¢bogpareble among different countries because tdriify
definitions applied there, and dependence of tllefimitions on political interest (Boesveldt, 2019p bring
any relevant statistics and academic research ouingehomelessness, a consensus how to defimeelessness
is done. Therefore, most European countries applysfatistical purposes definition/concept of hagsshess
adopted by thé&ederation of National Associations Working withrifelesgknown under acronyms FEANTSA
or AISBL). Its homelessness concept, called agtm®pean Typology of Homelessness and Housing &igalu
(ETHOS, and its simple version known &HOS Light create a standard basis for the understandingeof
homelessness.

ETHOS Lightis considered a harmonised versiontleé European Typology of Homelessness and Housing
Exclusionand is considered the simplified tool preparedtli@ data collection (FEANTSA, 2020b). Thimght
version deals with six operational categories ahblessness, which are accompanied with their diefirs and
description of the living situations covered bygheategories (see Table 1). Categories 1, 2 casdigned to

the roofless categorycategories 3, 4 to theategory homelesand the other ones to the categonisgcureor
inadequate housingvhen the whol&THOStypology is considered (FEANTSA, 2020a). Firsethioperational
categories include individuals whose emergency inguseeds are usually met with various homelesacs,
especially in the form advernight sheltershomeless hostelsy temporary accommodation

Table 1- ETHOS Light: operational categories and accomgahiiving situations

Category Description of a living situatio
1 People living roug! 1 Public spaces / external spa
2 People in emergency accommoda 2 Overnight shelter

3 Homeless hostels

3 People living in accommodation for thd Temporary accommodation

homeless 5 Transitional supported accommodation
6 Women' shelters or refuge accommode
7 Health care institutions

8 Penal institution

5 People living in nonconventional dwellin| 9 Mobile home:

4 People living in institutions
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due to lack of housing 10 Non-conventional building
11 Temporary structure

6 Hom'eless peqple !lvmg t'emporarll.y "2 Conventional housing, but not the persan’s
conventional housing with family and friends

(due to lack of housing usual place of residence
Source: FEANTSA (2020b)

The FEANTSA's definition of homelessness does nffedsignificantly from the definition applied ithe
United States, which understands homeless persohsiag individuals who lack a fixed, regular amd#gguate
night-time residence and have a primary nigh-tiesdence provided as a homeless service, or ligegnblic
space (Padgett et al., 2016). Definitions of hosmless, like the FEANTSA and American ones, ard ats®
in other developed countries, in their nationadtetgic social programmes’ documents and legislation

In the Czech Republic, homelessness is definetlaiConcept of prevention and tackling homelessneskean
Czech Republic until the year 2Q28hich was prepared by the Ministry of Labour &wtial Affairs in 2013.
This Concept understands homelessness as a condylexmic and differentiate process in which indists
and groups go through various entry and exit po{M&SA, 2013). However, the termsomelessneser
homeless persois not used in Czech lavigocial Services AdtL08/2006 Coll.) speaks in this context about a
person without a shelter or a person in an adwtsation connected with a housing lost.

Since the regime change in 1989, Czech societpéas affected by increasing size of the homelepslption,
which is partly caused by the transformation of ltidtlen homelessness (typical for the socialistepcto the
revealed one. Presence of homelessness is usuatisidered problematic and connected with negative
consequences (Hejhal, 2013a). Recent public sui8midova, Vavra, 2016) shows that Czech peopleliysua
connect homelessness with long-term unemploymadghitedness or they consider homelessness thenchose
way of life. Baptista and Marlier (2019) identifiyy inter-countries comparison done for Europeannties,
especially rising housing costs and lack of affbtdaocial housing to be the systematic causesmilessness

in the Czech Republic.

In the Czech Republic, services focused on needwuoteless individuals are considered, with respethe
Social Services AcfNr. 108/2006 Coll.), the part of social preventieervices. They are provided as the
ambulatory, field or stay-in services. The homelesividuals’ emergency housing needs are met a#ylum
houses(temporary accommodation for homeless people wémetial houses are offered for mothers with
economically dependent children) ahdmeless shelter®vernight shelters), and their everyday basic &um
needs are met with services of tlogv-threshold day centre§on-residential or non-housing services). Most
facilities are controlled by the Churches and otimr-governmental non-profit organizations. Howeeitical

is the role of territorial self-governing units gfens), which have the main responsibility for qaraeeing the
supply of these services in their territory, anelytprovide public co-financing for these services.

In the European context, Czech social servicehdmneless people provided in homeless sheltersvalaated
as a basic shared accommodation with low-intersityport, and services provided in asylum housethes
services of the medium-intensity with non-housimg@me housing focused support. Weaknesses inedeof
homeless services are identified in insufficierdltteservices and lack of instruments enabling Hessepeople
to return to standard housing (Baptista, Marli€x12).

3 Formulation of the Research Problem and Methodolgy

This paper presents analysis focused on regiofffefeinces in the use of social services provideHameless
people in the Czech Republic. Attention is paidhiee types of services — low-threshold day cergresiding
everyday services in ambulatory form, and then aonéless shelters and asylum houses helping to meet
emergency housing needs of homeless people thrtwggbtay-in servicedhe aim of the paper is to identify,
describe and evaluate the extensity of the useletted types of the social services for homelesglp in 14
regions of the Czech RepublResearch covers period of years 2015-2018, whdects swith the implementation

of the new system of social services financing.

Attention is paid to: (1) total number of the wsef the services for the homeless people; (2)csire of the
users of homeless services with respect to theidgreand age status (children/adults); (3) relatietween the
number of children affected by homelessness anduhgber of adult users of services for homelesplpe¢4)
relation between the number of homeless servicessusnd settlement structure of Czech regions. Uskr
social services of three selected services areli§imopconsidered the homeless people because wWerg
registered by the facilities provided their sergioaly to individuals affected by homelessness.
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Research is based on data taken from the publiststal yearbooks of the Ministry of Labour andci&d

Affairs (MLSA) and the register of the social sees providers running under the control of the ktiyi. Some
data concerning the homelessness and the use iaf pogvention services are published annually algdhe

Czech Statistical Office, but they are not compleratith those provided by the MLSA, although thensa
categories are monitored. Therefore, it was necgseawork only with one data source. Data conaggrthe

size of urban population are the only ones thatewaken from the public database of the Czech sHtl

Office. Data are processed with the use of standtthods of the explanatory statistics.

To meet the aim of the paper, three research hgpeth(RH) are stated. They will be confirmed cgatgjd with
respect to data analysis.

« RH1: Czech society faces with increasing numbeharheless people, which will be reflected in
increasing number of the users of social serviceshbmeless people during the observed period of
years (2015-2018).

Increasing number of homeless people in Europeantrdes is reported by Baptista, Marlier (2019)dele,
Baptisata, Benjaminsen (2018) and Petit et al. 201 the Czech Republic, a census focused onthaer of
homeless people has been done since 2011, bedauseeasing number of homeless people. The lastveas
done by theResearch Institute for Labour and Social Affair2019 (further a reference NeSporova et al. is
used). Authors of the census dealt not only withrtbmber of social services users, but also wighniimber of
people living in a public space. Their census wdrkéth self-reported data and in some cases wifegx
estimates to cover selected operational categofitise ETHOS Lighttypology. However, this census brought
information about the size of homeless populatioly dor the moment when the census was done. Thexef
census does not enable to observe more generdstiehomelessness in the Czech Republic.

At the same time, statistical yearbooks of the Btiyi of Labour and Social Affairs report every yahout the
number of individuals who use specific social seesi also services focusing on homeless peopleefine,
these numbers of the services users can be usedntify general trends when the size of homelegaifation
is considered.

To assess thBRH1, the number of users is observed for three typewdal prevention servicekw-threshold

day centregLTDC), homeless shelter@HOS) andasylum house¢ASH). However, in some cases, analysis
deals only with residential homeless services bezani the risk of double counting — services of ICTBnd
HOS are offered to the same category of homeleeplpeOn the other hand, AHS are usually used as a
permanent housing by their clients for the wholdqukof time they are allowed to stay there (usualie year),
therefore they do not serve as a temporary accoratioodin real terms. In this context, representarfitthe
social services providers highlight that ASH plagoke of social housing in some Czech regions. Témsak in

this context about the asylum tourism because ashlouses’ users move from one asylum house to anotte
(also between regions) to avoid homelessness.

 RH2: The share of women and children in total nundfe¢he users of homeless services will be lower
than the share of men.

Pleace (2019) states that women and children agelilkely to be homeless because they do not learemon
household so often when the family breaks dowry tisually receive help from the relatives and fiignand
they can use special social services provided tmevowith dependent children. In the Czech Repubpecial
social services are offered to homeless motheis @ibnomically dependent children, too. These sesvare
provided in the form of asylum houses, which sémnvmany cases as a permanent housing. If the d@esgilum
houses are offered to women with children, it canelspected that the share of women using this tfpe
temporary accommodation in total number of the wmsyhouses users will be higher, when this sharkbeil
compared with those shares calculated for othestyyh services for homeless people.

To assess th®H2 the total number of the homeless services usemd,its decomposition into three main
categories — men, women, and children, are mowitof@en, the relation between the number of men and
women is analysed. To show, whether any relatidwdsen the number of homeless children and totalbarrof
homeless adults exists, the Spearman correlatiefficient is calculated for all analysed years.

* RH3: The highest number of the users of homelas&se will be registered in regions with higher
share of population living in cities with more tha@,000 inhabitants.

NeSporova et al. (2019) claim that homeless peapte attracted especially by cities of above spatifi
population size. It means that settlement struatuaéters when the number of homeless people infCagions

is monitored. When the supply of social serviceseigearched, then assumptions can be stated angadf
ViSek and ArSa (2012). They explain that urban areas with apprately 25,000 inhabitants are large enough
to cover all social groups and their social neéud(ding also their problematic segments), andélereas’ size
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enables to provide services at the economicalle@able level. At the same time, Visek andsar(2012)
consider demand for social services (especiallytiose ones focusing on socially excluded indivisiuto be
the supply-induced one. Also, Hejhal (2013b) cots#te study of homelessness with larger cities.

To assess thRH3 the number of homeless people with the populdiiang in the cities with more than 20,000
inhabitants is compared for all Czech regions. Thiem relation between the number of homeless peapd the
size of urban population (population living in egiwith more than 20,000) is examined more exawitly the
use of Spearman correlation coefficient for alllgsed years.

4 Interpretation and Evaluation of the Results

Czech policymakers regard homelessness as a ssnoias problem, which is reflected not only in Bencept
of prevention and tackling homelessness in the ICRspublic until the year 2024hd Social Services Achut

also inpublic financing of the services for homeless peppgardless their form and type. Then, numbéhef
users of these services is monitored by the Czeidstiy of Labour and Social Affairs annually. Hoves, the
use of social services is not the same in all Czegions and also homelessness does not affech@egions
with the same intensity.

4.1 Number of the Users of the Social Services felomeless People

Data of the Ministry of Labour and Social Affaifgesented in Figure 1, show that the number ouers of
three selected types of social services is variabtane, when not changing significantly betweearags 2015
and 2016. In 2017, it increased to 88 527, and tleatined by 10 % to 79 751 in 2018. Observed j@mars do
not show any significant shift in the number of fegvices’ users, even if the individual services@nsidered.
However, one exception exists - the decreasing eunad LTDC users between years 2015 and 2016,
accompanied with the increasing number of the userkOS.

Figyre 1 Users of the social services for homeless pedpial number according to types of services
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Source: Source: Ministry of Labour and Social Afaj2015-2018), own data processing

In Figure 1, special attention is paid to the deposition of the total number of the asylum houssesrsi into
two sub-groups: (a) men + women (adults) and (ldien. For the whole Czech Republic, number ofdrken
using the services of asylum houses was stableegwlinted for 1,8 thousand in all analysed years.

Findings presented in Chapter 4.1 do not allowatofiem theRH1 fully, because rising number of the homeless
services users is reported only between years 28d5017. Analysis of the longer data series acessary to
identify any general trend; however, such analissiseyond the scope of this paper (focusing onlyhenperiod
starting with the introduction of a new system afial services financing).

4.2 Share of Women and Children in the Total Numbenof Users of the Services for Homeless People

When the number of the services users decomposettnoand women is observed, then the general déim
Pleace (2019) seems to be true for the Czech Repdhi average, more men than women used selectéa s
services during the observed period. However, sthere of men declined and the share of women isedea
since the year 2016 in the case of LTDC, and irB4@1he case of HOS, which is visible through deelining
number of men per one woman using these two typesocal services. However, for asylum houses, the
number of men was nearly equal to the number of eonsee the last row of Table 2, showing datatier t
whole Czech Republic.
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When the regional perspective is applied, thenifsagmt differences can be identified: (1) In sonegions, like
Capital City of Prague, Karlovy Vary, Olomouc, Muia Silesia more men than women used all types of
analysed services. However, in asylum houses, th&ar of men was nearly equal to the number of wome
(2) In some regions, like Central Bohemia, Plzestj,(Hradec Kralove, more men than women used ces\of
low-threshold day centres and homeless sheltetsnbrte women than men used the services of asybusds.

To make the differences more visible, green datsuged in Table 2 when the number of men per omeamds

higher than or equal to 1, and yellow dots whemilvaber of men per one woman is lower than 1.

Table 2 - Users of the social services for homeless peoplmber of men per one woman

Men versus women 2015 2016 2017 2018

Number of men peronewomay LT~ HOS|  AsHl  Ltd¢  Ho§  As{ LTDf HOs | AsH | Libc | HOs | AsH
Capital City of Prague ® 5380 520132 @44 [@50 (@133 [@360 |@ 482 |@ 130 @ 392 |@ 370 |@ 150
Central Bohemian Region @ 387/@ 591/0045 |@39% @52 [Do4r |@388 @ 463 [0 050 |@ 3% @ 53 |0 o4
South Bohemian Region @ s0fo om0 @49 o oso [oors |@ess |@ 1405 [0 o072 |@ 670 |@ 36200 [0 080
Plzen Region /@ 565 @ 7210034 |@a1s |@ 418 [Do4s [@370 @ 444 |0 056 |@ 349 @ 369 [0 056
Karlovy Vary Region [ 394 [@ 535 @137 [@420 @495 [@170 [@4i6 |@ 296 @126 |@ 367 |@ 407 |@ 208
Usti Region @ 460 |@ 1006 |@ 103 |@ 358 @ 1061 [0 094 [@341 |@ 718 [0 ose |@ 472 |@ 688 [0 095
Liberec Region /@ 391 @ 618 [@ 107 |@336 [@ 467 |@ 183 |@ 2% @ 316 |@ 126 |9 322 |@ 242 0,98
Hradec Kralove Region 0 3500 415(0072 @350 @439 [por3 [@395 |@ 484 [po7s |@ 337 @ 40t 0,69
Pardubice Region ® 286 |@ 2580067 |@158 |@ 151 |0 069 |@ 164 |@ 197 |0 074 |0 040 |0 038 |0 063
Region Vysocina 0 000 [0 000 |@ 154 |0 000 [0 000 [@ 109 |0 o000 [0 000 |0o09 [0 000 |0 000 |@ 100
South Moravian Region @ 380/ 452/@ 110 (@330 @ 320 [@126 |@348 |@ 34 @102 |@ 400 |@ 400 [0 090
Olomouc Region /@ 365 /@ 618|@ 111 [@343 [@ 522 (@16 |@3ss @ 587 [@ 123 @ 380 [@ 516 @ 143
Zlin Region @ 547 |@ 680 [@ 105 @455 |@ 776 [0 098 |@570 |@ 1085 |@ 115 |@ 438 |@ 478 |@ 136
Moravian-Silesian Region 0 se2le 7etj@i2 |@6s3 @ 754 (@170 @6 @ 917 [@205 [@ 693 @ 1050 [@ 184
Czech Republic | a9 | asr | 109 306| 402] 112] 29  asi  11p 195 | 276 [ 116

Source: Ministry of Labour and Social Affairs (262818), own data processing

Data for the whole Czech Republic and those foividdal regions show clearly that more men than wom
used social services for homeless people, witheswweption — services of asylum houses in some msgib is
caused by the existence of special asylum houdesngf services only to mothers with dependentdehih.
These houses usually cover the housing needs sé tlbmely mothers who cannot afford standard hguaimd
solve thus the problem connected with the lack gd@al housing in some regions of the Czech Reépubl

As it can be seen form Figure 1 and Table 3, childireated significant part of the users of asyhiouses, but
only the minor number of children used the servifdew-threshold centres and homeless sheltettsleTaalso
shows the number of children per one woman/mamsytuen houses. To make the results more visiblesdmee

symbols as in Table 2 are

used.

Table 3- Users of the social services of the asylum haiusember of children per one woman/man

2015 2016 2017 2018
Number of children per one woman/man ) ) ) ) ) ) ) )

Number of| Kids versug Kids versug Number of| Kids versugKids versu§ Number of|Kids versug Kids versug Number of|Kids versugKids versu

kids women men kids women men kids women men kids women men

Capital City of Prague 168 |0 080|) 061 450 0760  05] 1540 6070 059 138 |0 071 |0 047

Central Bohemian Region 176 |@ 131|/@ 293 169/@ l,OE|. 25 20]. 0 1,€|. 323 207 |@ 157 |@ 370

South Bohemian Region 15219 1mle 224 e 1de 23 5 14D 26 | 10 |9 155 |9 1%
Plzen Regjon 122 |@ 131 (@ 381 102 |. 140 |@ 309 83 |® 126|/@ 22 nle 1138 20

Karlovy Vary Region 3 |0 076 |0 055 27 |@ L0 059 6|0 0740 05 9o 360 |0 017
Usti Region 20 |@ 116 |@ 113 19 [0 0% |@ 101 195 @ 104l@ 120 299  100@ LB
Liberec Region 5 (003 |0 033 9 |0 02 [0 014 20 0490 039 1900 o040 04

Hradec Kralove Region 89 [@ 193|@ 270 %@ 1840 24 1021. 2,0|. 2248 92 |@ 192 @ 2719

Pardubice Region 8 |0 1e9l0 251 wle e 25 sl 15k 2d 0y 57 1)@ 249

Region Vysocina 45 |. 122 O 079 39|10 067[0 062 /0 0530 05 400 9040 058

South Moravian Region 23 (@ 104|0 095 250 1190 0,94 24q. 110 1,14 235 |@ 126 |@ 140

Olomouc Region 192 [0 095 |0 08 23|19 1080 093 e 100 o8 16D 101 |0 0,70
Zlin Region 15 |00 |0 009 % |0 02 n 01 20 o010 o014 B[O 0100 00
Moravian-Silesian Region 300 |@ 118|0 068 21l 1240 07 3BIP 4310 070 36 (@ 132 |0 072
Czech Republic 186 @ 104 [0 oo6 | w7le 1050 o] sl iufo oed i wp  od

Source: Ministry of Labour and Social Affairs (262818), own data processing
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Data presented in Table 3 reveal that in some nsgi€apital City of Prague, Vysocina, Liberec) Ikt than

1 accounted for one woman living in asylum housesitrary to other regions, like Central BohemiautGo
Bohemia, Plzen, Pardubice and Moravia-Silesia. @pa&a correlation coefficient was calculated to show
whether any relation between the number of ad@tusf residential social services for homelespee@HOS,
ASH) and the number of children using these sesvicésts. It means, correlation coefficient alldesdentify
whether the higher number of children using honsetesvices is monitored in regions where higher bemof
homeless adults using the same services is moditdi@ues of Spearman correlation coefficient aresented

in Table 4.

Table 4 - Spearman correlation coefficient: children addl& using social services of HOS and ASH

Year 201t 201¢ 201 201¢
Spearman correlation coefficie 0,719¢ 0,752" 0,660 0,659:
Source: Ministry of Labour and Social Affairs (262818), own data processing

Values of Spearman correlation coefficient indigatsitive relation between two observed variabhesr(ber of
children and adults using homeless services), itstrongness of this relation declines in timelugs of
Spearman coefficient express statistical depend&eteeen the rankings of observed units (regionigh w
respect to two variables. Therefore, these valassltr from the differences between these two ragiThe
most significant differences, that influenced theerall value of the coefficient, were observed foe Zlin
Region and Hradec Karlove Region for all observedry. In Zlin Region, number of children using htess
services was the lowest one in comparison with rotegions, which affects the difference betweem’Zli
rankings with respect to two followed variablesHradec Kralove Region, the number of homelesstadvas
low in comparison with other regions, but the numbehomeless children was quite high in comparigdth
other regions, which affects difference between tegion’s rankings.

According to the latest census concerning the nurobbeomeless people living in Czech regions (NeSpa et
al., 2019), the highest number of children affedigdhomelessness lives in Moravian-Silesian RedR&81),
followed by South Moravian Region (318), Olomou@®a (271) and Usti Region (258), which correspoiads
the number of children using selected types ofadagérvices focusing on homeless individuals. Numdfe
children using asylum houses services was quitdestiuring the period of years 2015-2018, and thember
was positively correlated with the number of adiders of these services, but the strongness ofreldtion
declined in time. It means that the share of childin total homeless population must increase mesegions
during the period of years 2015-2018.

Findings presented in the Chapter 4.2 show that evoand children are less involved in the use ofasoc
services for homeless people, which confirmsRi2 However, in the case of services provided to fgeap
rough, the number of men per one woman is muchehigfiian in the case of services providing temporary
accommodation. This finding relates to the existeat asylum houses focusing only on lonely motheith
economically dependent children. Important trendl$® visible through increasing number of femaders per
one male user, which is caused by increasing nurab&omen using selected social services accomganie
simultaneously with declining number of men using same services. It also indicates the increasipgrience

of women with homelessness.

4.3 Relation between the Number of Users of Serviedor Homeless People and Settlement Structure of
Czech Regions

As it was interpreted in the theoretical part af #nalysis, homeless people are attracted espeljatiities with
more than 20,000 inhabitants, and also larger urdn@as create conditions for effective supply ofiao
preventions services (including also services fumbless people). Following Table 5 presents numiiiensers
of two types of social services (users of the HASH, called further as the homeless people, HP)1p&00
people of the population living in cities with mattean 20,000 inhabitants (called as the urban @tiom, UP)
for all regions of the Czech Republic. Traffic ltghethod is used to show the differences more eigiyellow
colour = percentile 50).

At the first sight, strong positive relation betwethe number of homeless people and the size dadnurb
population is revealed only for the Capital City Bfague, which is obvious (because of the oppdissni
existing in capital city, greater anonymity, et®©ne the other hand, in the Pardubice Region, gtrmgative
relation has been indicated since the year 20i&use of quite small size of the urban populatimh\zery high
number of the homeless people.
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Table 5 - Users of social services for homeless peopleJHMDd ASH): their relation to the size of urban
population

2015 2016 2017 2018
Homeless people (HP.) versus size of the urpdriomeless Urbaq HPIUP Homeless Urbaq HPIUP Homeless Urbaq HPIUP Homeless Urbaq HPIUP
population (UP) people | Population people | Population people | Population people | Population

Capital City of Prague 29 384 1267449 23,1 35759 280508 27,93 342498 1294913 26,44 30{087 1308632 92209
Central Bohemian Region 764 197059 3,89 803 191141 4,07 811 19772 4,10 938 198455 4,73
South Bohemian Region 1101 202445 544 11289 202 394,37 6 621 202797 3,06 601 203020 2,96
Plzen Region 830) 192 27, 432 716 192906 3,71 92 1931224 358 585 1444 673,01
Karlovy Vary Region 23 105399 2,24 362 104986 344 422 04384 4,04 461 103780 4,44
Usti Region 1202 35724p 336 1297 356185 3,64 1p73 359327 348 2313 35412 374
Liberec Region 377 185 951 2,03 420 186 766 2,25 397 187|155  2,1p 389 187 692,07
Hradec Kralove Region 417 143970 331 b16 143758 359 9|55 14362 389 534 123114 4,34
Pardubice Region 599 131 92: 454 5550 113146 49,05 6059 113468 5340 5068 113839 51,39
Region Vysocina 139 23234 598 160 1311p4 1,22 56 130869 1,19 177 130 639,35
South Moravian Region 2293 502466 4,56 1{795 503 169 ,57 3 171 504376 3,39 16p0 505302 3,27
Olomouc Region 1417 214 60 6,60 1503 214449 7,01 1p78 214008 7,37 2415 213 34 714
Zlin Region 632 178 33 354 537 177864 296 4634 177|368 26,13 707 3347 399
Moravian-Silesian Region 2788 717656 3,82 2(880 aF4 404 291 708730 412 3714 704 B77 4,56
Czech Republic 42134 4509442 934 53 5|77 4517 P09 11,86 56 089 487 12,39 48 040 4518280 10,63

Source: Ministry of Labour and Social Affairs (262818), Czech Statistical Office (2020), own datacpssing

To measure the relation between two observed Jasamore exactly, Spearman correlation coefficieas
calculated for all analysed years, see Table 6.

Table 6 - Spearman correlation coefficient: users of tli@3-and ASH services and size of urban population

Year 201¢ 201¢ 2017 201¢
Spearman correlation coefficie 0,960¢ 0,683t 0,494 0,639¢
Source: Ministry of Labour and Social Affairs (262818), Czech Statistical Office (2020), own datacpssing

Values of Spearman correlation coefficient indioatesting positive correlation between the numtansers of
social services for homeless people and the sizehain population (defined by the number of pediplag in
cities with more than 20,000 inhabitants) in Czesgiions. Variability of the coefficient values iaused by two
regions, resp. by existing differences in theirkiags with respect to followed variable - Zlin Regiand
Pardubice Region. The former one reports increasimgber of the users of homeless shelters sincgehe
2017, which is reflected also by increased capaxithe current facilities and the opening of nawilities. The
latter one reports increased number of users et services, too, but without any exact explanatlt opens
space for discussion on tourism/migration of LTD&vices users (argument used by the providers @glso
services of asylum houses), because at the same ttim Capital City Prague reports declining nunmidfethe
users of these services.

Latest census focusing on the number of homelegsi@déving in Czech regions (NeSporova et al.,20ghows
that the highest number of homeless people wasnaasen the Moravian-Silesian Region (3 541) thatsw
followed by Capital City Prague (3 251) and Soutbr®ian Region (2 453), which partly correspondshi®
extensity of the use of social services providedchtmeless people in Czech regions. On the othed,han
increasing extensity of the use of homeless sesvioePardubice Region remains a question for dgonos
because NeSporova et al. (2019) estimates the muwhhemeless people living there on 1 094.

Findings presented in Chapter 4.3, especially #iaes of Spearman correlation coefficient, allowctmfirm
the RH3 although the strongness of the relation betwemumber of the users of selected social servVares
homeless people and the size of specified urbanlatgn is not stable in time and was affected ibyasion in
two regions — Zlin and Pardubice.

5 Conclusion

Homelessness expresses a serious social probléns thsually interpreted in negative consequenge€iech
society. Therefore, reduction of the number of hiesepeople living in a public space belongs toptherities
of Czech policymakers. Social services programnfées gpecial services for homeless people to mieeir t
basic human and housing needs. Many reports asawealiakeholders argue that the number of hompésgde
steady rise in Europe, but this argument cannofubg acceptable for the Czech Republic, becausehef
absence of regular annual census concerning théewai homeless people. However, the Ministry ol duar
and Social Affairs reports about the number of sigdrselected services focusing on homeless indial] and
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thus general trends in homelessness can be idehtifut these trends relates rather to the exyeofthe use of
these services, than to real numbers of homelegdqe

Findings relating to the extensity of the use déated social services focusing on homeless peagleh are
presented above, show that when the period of y#@t5—2018 is analysed, no general trend concelthiag
number of homeless people can be identified. Omother hand, data for four analysed years showrteh
general statements about the homelessness (rggufenpreted in the academic and statistical ses);csuch as
the statement about the relation between the swtie structure and number of homeless people; er th
statements about the increasing experience of wamitbrhomelessness, are acceptable for most regibtise
Czech Republic, as well as for the whole Republiten the number of homeless people is simplifigdaeed
with the number of homeless services users.
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Abstract

According to the contemporary theory of integratitre membership in the European Union
promotes strengthening of international trade. dine of this study is examining Poland and
the Czech Republic as partners in foreign tradiaénperiod of 2004-2019. For this purpose
we analyzed the size and structure of foreign ttzeteveen the two states as well as a set of
indicators that allowed us to determine the bikdténade competitiveness of both economies
(i.e. revealed comparative advantages indicatdgnsity of intra-industry trade indicator,
complementarity of exports and imports structuckaator).

The study proofed that Poland shows less econoaperitience on the Czech Republic than
vice versa. The trade between Poland and the CReglublic is mainly based on intra-
industry exchange. The most important Polish-Czeth-industry trade applies to two of ten
SITC sections i.e. namely ,manufactured goods filads chiefly by material” and
“machinery and transport equipment”. These two®scshow high indicators, confirming
revealed comparative advantages as well as higimsity of intra-industry trade indicators.
Moreover, in years 2004-2019 systematically proggdsadaptation of exports supply to the
foreign partner's demand structure. It is also Wwambting that over the entire examined
period, Poland revealed weak comparative advanteg#se inter-industry competitiveness
with the Czech Repubilic.

Keywords: comparative advantage, economic integrationeign trade, intra-industry trade

JEL Classification: F14, F15, F41

1 Introduction

Poland and the Czech Republic have a long histsrgaatners in bilateral trade what results from féet of
neighborhood as well as from more than forty yedidselonging to the bloc of socialist countriesinfied after
the Il World War and strongly influenced by thevigd Union. The transformation from a centrallypiad to a
market economy that started at the beginning oflf80s and subsequently the membership of bothtigesiin
the European Union, opened a new chapter of ecanootiperation between the two states. The mosbabvi
form of international economic cooperation is fgretrade. In 2004, when both countries joined theogean
Union, the be-lateral trade between Poland andCttech Republic did not exceed EUR 2.6 billion idigto
exports and EUR 2.7 billion in imports. For Polahavas the last year that closed with a negativiartze in
foreign trade with the Czech Republic (EUR -135,8liom). That economic integration with the highly
developed countries of Western Europe, togethehn wait its consequences in the sphere of socio-enano
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changes supported by huge EU funds, gave risddapain the civilization development of both couggr After
16 years the trade between Poland and the CzechbRencreased by 5,5 times in exports and moan tB
times in imports (2019: EUR 14.74 billion and EUR ®illion, respectively). These figures clearlyoghthat
EU membership has resulted in enhanced trade betihedwo countries.

This reflects all the causal relationships of ecnimintegration that have been describing in theoth of
economics for more than 200 years.

The history of economic though on internationati¢raheory have been written by many prominent aks
economists as: A. Smith, D. Ricardo, J. St. MdllMarks, F. Engels, further by the representativiesrthodox
neoclassical theory like: E. Heckscher, B. Ohlird aA.A. Samuelson, A.P. Lerner, M.F.W. Stopler, T.
Rybczyaski, R.A. Mundell as well as by their critics: R. Caves, R.W. Jones, P. Neary, R.J. Marcusen, K.Y.
Wong, and finally by modern heterodox economists: V. Posner, R. Vernon, S. Hirsch, T. Scitovshky ¢heir
most modern followers like: W. Ethier, R. W. Joa@sl Ch. van Marrewijk. (Misala, 2012)

The economic goals of economic integration areetyokinked to the goals of international divisiohlabor. It is
mainly about maximizing the benefits of internatibtrade and other forms of cooperation withinititegration
group. (Machlup, 1986; Byk & Misala, 2003)

According to the contemporary theory of integratiewen in the free trade area or customs unioessahcalled
static effects are revealed. They include, amohgrst the effect of creation and the effect of éradlift. The
occurrence of the trade creation effect is synonygnwith the parallel appearance of the productiod a
consumption effect.

The production effect is associated with the disioomtion of the production (and thus export) ofode
produced in a less efficient country (in other wsrid industries where the country has no comparativ
advantage). The consumption effect is closely edlab the production effect and it relates to cleanip the
structure of consumption of goods. As resignatioomf production does not require resignation from
consumption, then consumption needs are met byrimg®eade, 1957)

Achieving measurable benefits from the effect afl& creation depends on: 1) Diversification of mend in
terms of the production function of exchanged gofdise to different equipment in production factersd
different intensity of their use). It leads to thevelopment of inter- and intra-industry tradeTBg diversity of
partners in terms of the possibility of achievirgpeomies of scale in the sphere of production atessas well
as the possibility of better satisfying the chaggpreferences of consumers. It is possible witty \&@milar
production functions of goods being exchanged aadd to the development of intra-industry trade.

The trade shift effect consists in shifting tradleams from non-member countries to member coumtvidich
as well accompanied by production and consumpffifatts.

These effects occur in all forms of economic indédgn (customs union, common market or economic and
monetary union). (Viner, 1950; Shibata, 1967)

The aim of this study is examining Poland and tkedd Republic as partners in foreign trade in tiéop of
2004-2019. For this purpose we analyzed the sidesttncture of foreign trade between the two statewell as
a set of indicators that allowed us to determimehtiateral trade competitiveness of both economies

2 Data and Method

In order to analyze the bilateral trade competitegs of Poland and the Czech Republic we appliegk th
indicators (Misala, 2007):

1) The revealed comparative advantages indicator (R@Xjved from Balassa (1965). The formula is as

following:
RCA =In| —2-+—L_ (1)
K K
my My
where:
xi:‘ - exports of commodity groupfrom countryK to country or group of countri¢s
mi}( - imports of commodity groupto countryK from country or group of countri¢s

X}‘ - total exports of countri{ to country or group of countrig¢s

M JK - global imports of countri{ from country or group of countrig¢s
[ - SITC section (Standard International Trade Cfasgion),
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K - in this study: Poland,
J - in this study: the Czech Republic.

If RCA; is greater than zero it points to revealed contparadvantages and to the intensity of this acduget
RCA; below zero denotes the absence of the revealegarative advantage with either smaller or greater
intensity. The logarithmical form of the formula kes it possible to maintain the symmetrically c# fhositive

or negative RCAindicators in a range hovering around zero.

The average value, especially weighted averag&®Q#h; indicators can be treated as composite indicaftor o
international inter-industry competitiveness.

2) The intensity of intra-industry trade indicator éped by H. Grubel and P.J. Lloyd (1975). The falan
is as following:
X +m =% —
T, =—— i =m| 2
X +m
Xi - exports of commodity group i from country K tountry or group of countries j (here from Polandte
Czech Republic),

m - imports of commodity group i to country K fromuntry or group of countries j (here from the Czech
Republic to Poland).

In contemporary international exchange, a significand generally increasing role is played by Hiidustry
trade (also known as two-way trade), which is basedarallel imports and exports by a specific ¢oguor
group of countries of finished products and/or tthgrts and components coming from the same séattar
given period, usually during a year.

The 1ITi index ranges from 0 to 1, the higher lilidex the more intensive intra-industry trade.IT & O it
means 100% inter-industry exchange, if IT = 1 tHQ0% of trade with a given country is intra-indyst
The indicator expressed as a percentage showhdhe of intra-industry trade in the total trade.

3) The complementarity of exports and imports struetundicator proposed by M. Michaely (1996). The
formula is as following:

Cik :1_(Z|miK ~ X |)+2 3)
where:

mi - the share of imports of product (commodity grouip)the total imports of country (group of countji&s
X;j - the share of export of product (commodity grouip)the total exports of country (group of countyies

The complementarity of exports and imports striegutefined as adaptation of the export supply irec¢o the
partners’ demand structure can be observed angzmthin reference to a specific period t as welt@as
specific time bracket t1-tn.

The CjK index ranges from 0 to 1, where 0 means phaduct (commodity groups) i exported by courjtry
(here: Poland) is not at all the subject of imptistato country (group of countries) K (in our cabe Czech
Republic). In turn, index CjK has maximum value lofvhen the share of imports of products i,...,n @& th
analysed country (group of countries) K is exattlg same as the corresponding share in the expbittse
analysed country j to other country (or group afrmies). The higher CjK index the more adaptetthésexport
supply of the analysed country to the import demstnacture of its partner (or group of partners).

3 Results and Discussion

3.1 Size and Structure of Trade between Poland arttie Czech Republic - Descriptive Statistics for 2@B
2019

In 2004, the share of the Czech Republic in thal wwbrld exports amounted to 0.75%. For Polandais @.81%.
After 16 years, these rates increased to 1.05%d &9, respectively.

In 2004, the Czech Republic was the 6th partné?dland's imports (after Germany, Italy, RussianEeaand
China) and the 5th one on the export side (aftem@ay, Italy, France, Great Britain). After 16 ygdittle has
changed in imports (7th position), but in expolte €zech Republic advanced to the position of Rtdaznd
partner, ahead only by Germany.

For the Czech Republic, Poland was the 4th paitnexports (after Germany, Slovakia and Austriad &th in
imports (after Germany, Slovakia, China and Italg)2019, Poland advanced to the 3rd place in kafiorts
(after Germany and Slovakia) and imports (aftem@ety and China).
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Figure 1 Poland in the Czech Republic’ foreign trade andGhech Republic in Poland's foreign trade
Source: Own work on the basis of EUROSTAT on-lia¢ad
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Despite these high ranking positions, the imporawicPolish - Czech foreign trade remains on raliherlevel.
During 16 examined years imports from the CzechuRBpremained stable at around 4% of the total @mhof
Polish imports. In turn, Poland's share in Czecpairts almost doubled (from 4.6% in 2004 to 9% id 20 but
still it is not a lot. At the same time, a systeimaicrease of exports to the Czech Republic waenked (from
approx. 4% to 6% of total value of Polish expori#)e share of Czech exports do Poland fluctuatedrat 5%
of the total Czech exports.

It can therefore be concluded that Poland shows éesnomic dependence on the Czech Republic thean vi
versa but still this dependence reflected in agaper export-import numbers seems to be not crfiaraboth
states. The further analysis will tell us more lois topic.

Figure 2 Polish-Czech exports and imports as a percentaG®sf
Source: Own work on the basis of EUROSTAT on-liagad

- = -exports to Czech Rep. as % of GDP in Poland
imporst from Czech Rep. as % of GDP in Poland

Figure 2 shows the share of foreign trade in GDBath countries. Since 2004 exports to the CzeqgiuBle
accounted from 1.3% to 2.9% of Polish GDP whileaipto Poland were almost twice higher and amalimte
the range of 2.8% - 4.4% of Czech GDP. Data oromspfurther strengthen the thesis that the bidteade is
less important for Polish economy than for the @zewe. Imports from Czechia did not exceed 1.8%Palish
GDP while the share of imports from Poland weregepsatically increasing in the Czech GDP, from 2.ir%
2004 up to 7.1% in 2015 (in 2019 it slightly drodge 6,6%).

It is also worth emphasizing that both economiasnash very strong correlation between the voluméoogign

trade and GDP. The Pearson correlation coeffidittveen Polish GDP and total imports value as waegll
imports from the Czech Republic amounts to 0.99 simdlarly for exports the Pearson coefficient amisuto

0.98. For Czechia these coefficients are sliglaiydr, but objectively, the relationship between @e&DP and
foreign trade is still very strong. The correlatiooefficient for total Czech exports and GDP ameunt0.95
while coefficient between GDP and trade to Polamuants to 0.97. For imports these indicators a®é @nd

0.93, respectively.
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For more insightful assessment of partnership igi§m trade, it is important to analyze the induystructure of
exports and imports. Figure 3 shows the structdrexports and imports between Poland and the Czech
Republic by Standard International Trade Clasdificasections (SITC) which identifies 10 commoditpups.

In Poland's imports from the Czech Republic, secfio.e. “machinery and transport equipment” isndjor
importance. This group of commodities amounts t% 3% Polish imports from Czechia (mainly road védsc
office machines and automatic data-processing mashitelecommunications and sound-recording and
reproducing apparatus and equipment, general industachinery and equipment and machine parts)th@en
second place (with the share of 25%) we can seedhenodities from SITC section 6, namely “manufaeth
goods classified chiefly by material” (iron andedtenon-ferrous metals, manufactures of metalg)C3ection 5
took the third position with 12% share, these ageicals and related products” (essential oils r@sthoids
and perfume materials, chemical materials and psdun.e.s.) The mentioned three groups of comresdit
constitute almost 75% of Polish imports from the€zRepublic.

When we look at data on Polish exports, we immedtliatotice that trade relations with the Czech Rdiplare
dominated by intra-industry exchange. SITC sectidnand 6 cover, on average, about 52% of exports to
Czechia. SITC sections 5 takes further 10%. Howeattrer SITC sections like 8, 3 and O are also irgud:
“miscellaneous manufactured articles (14%), “mihéuals, lubricants and related materials” (11%pod and

live animals” (10%).

Figure 3 Foreign trade between Poland and the Czech RepuBlimcture by SITC sections (average from
2004-2019). Source: Own work on the basis of EUR®B®n-line data.
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3.2 Results of Foreign Trade Indicators Analysis RCA, IIT, C

The analysis of RCA indicators of 2004-2019 shokat Poland reveals comparative advantages in trgtthe
the Czech Republic in the following SITC sections:

0 - food and live animals,

1 - beverages and tobacco,

3 - mineral fuels, lubricants and related materials
4 - animal and vegetable oils, fats and waxes,

8 - miscellaneous manufactured articles.

The average value of 2004-2019 RCA indicators lier above listed commodity groups ranged between 0.5
and 1.59. In each of these SITC sections, Polahi¢aed a positive trade balance (see Fig. 3 anddfidPoland
reveals the greatest competitive advantage in tohda®mmodities from SITC 3 (mineral fuels, lubm¢s and
related materials) but this group of goods takdy @t% of Polish exports to Czechia. Also seem®gsing
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that in the case of goods from groups 6 and 7 ladmes not reveal comparative advantages besidadhthat
these two groups of commodities take more than 8B8&te in Polish exports to the Czech Republic.

Figure 4 Revealed comparative advantage indicators (RCAP&dish — Czech trade (average 2004-2019)
Source: Own work on the basis of data from Table A1
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Looking at the RCA indicators from the Czech pecsipe, we can identify rather weak advantages m th
following sections:

2 - crude materials, inedible, except fuels,

6 - manufactured goods classified chiefly by materi
7 - machinery and transport equipment,

9 - commodities and transactions not classified.

The average value of 2004-2019 RCA indicator fer dbove listed commodity groups ranged betweedZ}0.
and (-0.92). In two of these SITC sections, the dGzRepublic achieved a quite significant positivade
balance.

Over the entire examined period, the weighted ayeRCA indicators calculated for all SITC sectishewed
weak comparative advantages of the Polish econoamgéd between 0.31 and 0.74), what can be interpbes
Polands’ advantages in the inter-industry competitess with the Czech Republic.

The analysis of the data illustrated in Figure 8egeeasons to pre-assume that trade between Patahthe
Czech Republic is mainly based on intra-industrghexge. To verify this assumption we used the |Basure
i.e. the intensity of intra-industry trade indicat&igure 4 shows the range of IIT indicators, thge with the
average value, for each SITC section in the ye@dg-2019.

Figure 5 Intensity of intra-industry trade indicators (IIfdr Polish — Czech trade (minimum, maximum and
average value in years 2004-2019). Source: Own worthe basis of data from Table A2.
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As Figure 5 shows, in the case of 5 SITC sectimes e¢he minimum value of IIT index was not lowearh0.5
(SITC sections: 2, 5, 6, 7, 8). These SITC sect&mmv also very low IIT coefficients of variatiorhat means
that in the examined period the value of IIT indica showed little fluctuations (CV from 0.05 tdlb). For
these groups of commodities the 2004-2019 averaye\of ITT ranged between 0.59 and 0.74. Thisiooisfa
quite high intensity of intra-industry trade in tfilowing industries: 1) crude materials, inedibdéxcept fuels;
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2) chemicals and related products; 3) manufactgeads classified chiefly by material; 4) machinenyd
transport equipment; 5) miscellaneous manufactamtidles. Two of them represent the leading brasdhe
Polish-Czech trade (SITC 6 and 7). In the perio8422019 about 58%-68% of trade between Poland faad t
Czech Republic was the intra-industry exchangec(taed as weighted averages of IIT indicatorsalbSITC
sections).

The final step of our research is examining the mlementarity of exports and imports structuresPalish —
Czech trade. Table 1 shows indicatojs calculated according to the formula (3).

Table 1 -Indicators of complementarity of exports and impatructures in Polish — Czech trade ( 2004-2019)

Cik indicators for Polish — Czech trade

2004| 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016] 2017| 2018| 2019

0,37/044]0,42] 0,4€| 0,47 ] 0,5C| 0,5z | 0,5C | 0,5z | 0,5 | 0,5¢ | 0,5¢ | 0,57 | 0,57 | 0,5¢ | 0,5¢

Source: Own calculations on the basis of EUROSTATime data.

At the beginning of the analyzed period, the comm@etarity of exports and imports structures in Rdland the
Czech Republic was at a relatively low level amednto 0.37 in 2004. However, it was systematically
increasing and reached 0.58 in 2019. It reflectsitipe adaptations of exports supply to the foreigmtner’s
demand structure.

The calculation process of CjK indictors alloweddomulate the following complementary observatiosisited
to bilateral Polish-Czech trade in 2019:

Polish exports to the Czech Republic was excegsiméense regarding to SITC sections 7, 5 and e
office machines and automatic data-processing mashitelecommunications and sound-recording and
reproducing apparatus and equipment, medicinalpdramaceutical products, petroleum, petroleum prtsdu
and related materials.

In contrast, not intensive enough were exportsoofimodities from SITC sections 8, 7 and 6, i.e.nitwure and
parts thereof, electrical machinery, apparatus amgliances, n.e.s., and electrical parts thereofi-farrous
metals, iron and steel.

4 Conclusion

International trade is the most common and obvifium of cooperation between countries. Undoubtedly,
integration processes, including integration wittiile EU, are conducive to the development of irsttonal
trade. Bilateral trade between Poland and the CRagublic is a good exemplification of, widely delsed in

the literature, the phenomenon of strengtheningrivdtional trade which is conducive to the struatur
transformation of domestic economies, on both tkod and import sides. The study allowed formiogns
following conclusions. Poland shows less econorejgethdence on the Czech Republic than vice versatibu
this dependence reflected in aggregated exportsitmmembers seems to be not crucial for both ecoasmi
(doesn’t exceed 3% of GDP in Poland and 7% in thec@ Republic). Both economies show also a vepngtr
correlation between foreign trade and GDP. Theettaetween Poland and the Czech Republic is maadgd
on intra-industry exchange. The most importantdPeCzech intra-industry trade applies to two of dentions

of Standard International Trade Classification, agmmanufactured goods classified chiefly by matiérand
“machinery and transport equipment”. These two aecshow high RCA indicators, confirming revealed
comparative advantages as well as high intensitiné-industry trade indicators (IIT). Moreoven years
2004-2019 systematically progressed adaptationxpbrts supply to the foreign partner’'s demand s$tmeg
although in 2019 it was still possible to identifyoups of commodities which were exported too much
intensively as well those exported not enoughslalso worth noting that over the entire examinedopl,
Poland revealed weak comparative advantages imtiveindustry competitiveness with the Czech Réipub
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Appendix
Table A2 Revealed comparative advantage indicatork(CA) for Polish — Czech trade (2004-2019)

SITC RCA indicators for Polish — Czech trade

section | 5004| 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| 2014/ 2015 2016 2017 2018 2019
0 0.62] 0.9C| 0.67| 0.6¢] 0.72] 0.91] 0.91] 0.97] 0.82] 0.94] 0.7¢| 0.5¢| 0.57] 0.7¢| 0.8¢| 0.92
1 0.91] -0.1¢| 0.42] 0.85| 1.3¢| 2.0C| 2.0C| 0.7¢| 0.8C| 1.2¢| 1.05| 1.82| 1.3C| 1.67| 1.8(| 1.3¢
2 0.3%| 0.1€]-0.0¢|-0.27]-0.32| -0.6€ | -0.3¢ | -0.22| -0.1€| -0.01] -0.12| -0.31| -0.5% | -0.5¢ | -0.67 | -0.4<
3 132| 115] 2.85] 2.8¢| 1.9¢| 2.01| 1.271| 2.15| 2.0¢] 1.01] 1.07] 1.7¢| 1.3¢] 0.97] 0.8¢| 0.8¢
4 ~1.01]-0.1€] 1.11] 2.3¢| 1.27] 0.97] 0.4¢| 0.61] 0.37| 0.2¢] 0.65| 1.17] 1.2¢] 0.1¢| 0.0C|-0.3¢
5 0.1C| 0.0¢/-0.12]-0.02] 0.01]-0.2C|-0.1€] -0.0¢ | -0.1C| 0.0C| -0.07] 0.02| 0.25| 0.2C| 0.2¢| 0.2¢
6 ~0.24| 0.0¢|-0.57|-0.3¢| -0.14| -0.42| -0.35| -0.27 | -0.3€| -0.1¢ | -0.1€ | -0.3Z | -0.1€| 0.14] -0.02| 0.13
7 ~0.8¢|-0.4C|-0.1€| -0.07| -0.05| 0.0z] -0.02| -0.1¢|-0.1C| -0.02| 0.0¢|-0.0¢|-0.0¢| 0.0¢]| 0.02]-0.0¢
8 1.14] 0.7¢| 0.61] 0.6z] 0.67] 0.7¢| 0.7¢| 0.82] 0.71] 0.41] 0.2¢| 0.2z 0.45| 0.5:| 0.5¢| 0.6¢
9 } } } 1-0.4¢ -1 1.0¢ } -|-3.62|-4.4€] -0.12| 3.0€] -0.4(| -1.8¢| -1.47

\gleé?;tef 051| 045 074 062 048 047 087 049 (43 03B1D0.38 03§ 03§ 0.37 037
ge

* As weights we used the shares of SITC groups ofig@xported from Poland to Czechia (according dig2-SITC)
In grey - (RCA) >0 revealed comparative advantage for Polishigareade with Czech Republic

Standard International Trade Classification sectiongSITC)

food and live anima
beverages and tobac

0 chemicals and related prods
1

2 crude materials. inedible. except fu

3

4

manufactured goods classifichiefly by materie
machinery and transport equipm
miscellaneous manufactured arti
commodities and transactions not class

mineral fuels. lubricants and related mate
animd and vegetable oils. fats and wa

O oo~NO U

Source: Own calculations on the basis of EUROSTATimmdata.

Table A3 Intensity of intra-industry trade indicator s (IIT) for Polish — Czech trade (2004-2019)

sITC IIT indicators for Polish — Czech trade

Section | 5004/ 2005/ 2006| 2007| 2008| 2009| 2010| 2011 2012| 2013| 2014/ 2015/ 2016/ 2017 2018| 2019
0 0.5¢| 0.48] 0.4c| 0.4¢] 0.4¢] 0.3¢| 0.4c| 0.4| 0.4€| 0.45| 0.4¢] 0.3¢| 0.4z| 0.47] 0.42] 0.4
1 0.5z 0.8¢| 0.671] 0.5z] 0.52| 0.3z] 0.42] 0.5¢| 0.52] 0.41] 0.4¢] 0.38] 0.32] 0.3c| 0.27] 0.3¢
2 0.8z 0.8z 0.87] 0.9¢] 0.8¢| 0.7¢| 0.62] 0.62] 0.62] 0.6¢| 0.6¢| 0.67] 0.6z 0.67 0.71] 0.87
3 0.81[ 0.4¢| 0.3¢] 0.41] 0.5z| 0.4c| 0.5¢| 0.45| 0.4C| 0.4€] 0.41] 0.2¢] 0.3¢| 0.4¢] 0.42] 0.4¢
4 0.6¢| 0.61] 0.4z 0.3¢| 0.42] 0.46] 0.72] 0.65| 0.72] 0.6¢| 0.4¢| 0.31] 0.2¢] 0.87] 0.3¢] 0.4¢
5 0.71] 0.7z 0.7z] 0.7¢[ 0.7¢| 0.71] 0.7¢| 0.77] 0.7€] 0.7¢] 0.72] 0.78] 0.67| 0.6€| 0.7¢| 0.6¢
6 0.6¢| 0.5¢| 0.5¢| 0.6¢] 0.7¢| 0.8¢| 0.8¢| 0.72] 0.7¢| 0.7¢| 0.7z] 0.7¢| 0.7¢| 0.6€| 0.6¢| 0.6¢
7 0.51] 0.7z] 0.7e| 0.7¢| 0.7e| 0.7¢| 0.7¢| 0.7¢| 0.77] 0.72] 0.7¢| 0.72] 0.7z] 0.7z] 0.7¢] 0.7z
8 0.5z 0.61] 0.5¢| 0.6z 0.6z] 0.51] 0.5¢| 0.5¢| 0.57] 0.62] 0.67] 0.6€| 0.5¢| 0.57| 0.5¢] 0.51
9 03  -[- 08z -loa1] -|- 0.0¢] 0.0¢] 0.7¢| 0.0¢| 0.97 0.3¢| 0.5¢] 0.3¢

\;Vveé?:;‘f 0.59| 0.61| 054 0.64 0.69 0.66 068 0/65 065 0.6%5p0.62| 0.61 0.63 0.64 0.63

* As weights we used the shares of SITC groups ofig@xported from Poland to Czechia (according dig2-SITC)
Source: Own calculations on the basis of EUROSTATime data.
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Abstract

The conditions behind the functioning of non-gowveemtal organisations translate into
particular specifics of their resources. Accordiogthe Resource Dependence Theory, the
ability to acquire and retain resources is thetkegurvival and development of organisations.
However, the structure of the sources from whiatytare generated may influence the way
of functioning and the choice of actions taken ymlganisations. Therefore, it was assumed
that the share of public funding in total revendess differentiate NGOs. Thus, the aim of
the study was to identify the structure of revenaeslGOs which undertake sports-related
tasks as well as to recognise the differentiatibrfeatures relating to their financial and
organisational potential and the scope of theiviigts, i.e. the scope, which measured by the
number of addressees of actions run, was acceednaeffect of their sports-related
activities. It was found that not only the engagetmef public funding in financing the
activities of social sports organisations, but adlegr share in the structure of revenues can be
treated as a factor which generates differenceikain organisational and financial potential.
A greater share of grants in total revenues maigatel a considerable personnel potential and
a wider range of activities of an individual publienefit organisation (PBO). Their smaller
participation co-exists with a greater value ofatotevenues and with diversifying their
sources. This can be perceived as a source obiliéxi— a factor conducive to the ability to
continue their activity.

Keywords: non-profit organisations, sources of revenues, spor

JEL Classification: H72, L31, Z23

1 Introduction

A considerable number of entities participating darrying out sports activities in Poland are noofipr
organizations. According to statistical data [1ije highest percentage of these entities (29.1%grmee
sports, tourism, recreation and hobbies as the mdamain of their activity, of which 71.8% are sport
associations, including sports clubs. A good nundfghem function as entities holding the statusgfublic
benefit organisation (PBO). The non-profit goalgtadir statutory activities, dedicated to satisfysocial needs,
translate into particular specifics of their resms: Inasmuch as they make a classical compilafidimancial,
material and human resources, they are additiomtfilgrentiated by the source of their origin, suahpublic
and non-public, that is market-based and private.

Typically, NGOs’ good financial standing is indiedtas a condition of the effective fulfilment okithstatutory
goals [13]. At the same time, non-profit sportsamigations have less financial means than othestgp NGOs
[7]. For this reason, they encounter problems cotate with securing the remaining resources whiah ar
indispensable for their effective functioning. TH#ficulties in this respect are more significarg they are
conditioned not only by the level of revenues, #lsb by the structure of the sources of their ar[§] and their
changeability over time. It is the degree of diiferation of the revenues sources that decideshair tself-
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sufficiency and their autonomy of accomplishingithmiblic mission. Organizations which obtain thieinding
from a few sources only become highly dependerthem. According to the Resource Dependence Th#usy,
makes them particularly liable to negative effextimiting the access to funding or lowering theapacity [2].
However, the European model of financing of nonfipigports organisations, which has been in exisefor
many years now, assumes that the basic sourceasfdial outlays on the completion of their taskthes public
sector. The considerable share of public finanaintye budgets of social entities is a derivati¥@oreasing the
role of contracting public services by public autties as a way — in principle — that is expectedjtiarantee
efficiency of expenditure. Furthermore, in casehaf third sector organisations, good intentionkat generally
accompany their activities — should not, at the esatime, eliminate the debate on the rationality and
effectiveness of their actions. Bearing this in dhiit was assumed in this paper that the sharailoligofunding
in total revenues can differentiate social spontganisations as regards their financial and orgdioisal
potentials as well as the scope of their activities

Hence, in the first part of this paper, the insiitnal system of the organisation of sport as waslthe principles
of financing NGOs dealing with sports are showffiaasors that stimulate the formation of dependartaions.

The second part, which presents the research nmtgd focuses on the differentiation of the shafr@ublic

funding in the revenues of the analysed PBOs ab agebn the features of their financial and orgatnsal

potential.

2 Dependence on the Resources of Sports-Related N&O

The non-governmental sector and its socioeconouoternpial are considered to be a significant grouprnities
which partake in the process of completion of puldisks in Poland, including the ones linked witlorss.
However, like other entities, these organisatiors laurdened with weaknesses and limitations, whiclude
primarily the following: particularism, paternalismaps in the responsibility and insufficiency esources [9].
These features impact both the character and teetitin of their relations with the milieu in whi¢hey come
to operate. The Resource Dependence Theory (puaifdrby Pfeffer and Salancik in 1978) makes refegsrto
the influence exerted by the resources derivinghftbe surroundings on the completion of activitesen up by
organisations. Identifying the multiplicity of litaitions that are imposed on organisations by tHeumithis
theory explains that organisations poor in relevasburces, in order to acquire them, direct thérasd¢owards
relations with other entities [11]. If the decidingpjority of resources are controlled by the sumdings, then
they gain ‘power’ over the organisation [3]. Inghiontext, both the institutional system of theamigation of
sport and the principles of financing sports-ralaéGOs may be considered as invariant factorsicéay the
organisations and stimulating them to develop étation of dependence.

Analysing the sources of these relations, one qgolyathe typology of European models of organisaryl
supporting sport. The bureaucratic model is typioalPoland and dominates in the European Union [1].
Relations with the NGOs occur in the manner of giatieg tasks and the public authority’s caring floe
purposefulness and legality of expenditure of puhlinds they transfer. The hierarchical style ohagement
(administration) reveals a strong engagement optiitgic authority in the controlling processes, ethimakes
the model be susceptible to bureaucratic dysfunstitat give priority to processes over effects [Hjese
features, resulting from legal bases and formsrgémising actions that aim at popularising spodivaies,
which are practiced by the authorities, can thusdsn as an element of the institutional envirortme&here
sports associations and clubs carry out their missiThe conditions of their functioning are therefformed
by a wide spectrum of public (mainly local-governmieelated) instruments of indirect and directuefice on
the developmental processes in sports. The nondiabtools used in practice (information toolsyamisational
or advisory) and financial ones, as well as thajpact result in forming relations of social deperas between
sports entities and public authorities. One of skasitive areas in which this dependence can bealed in
particular is the manner of financing sports-ralai@sks. The bureaucratic model assumes that #ie saurce
of financial means necessary to complete themsisthe public sector. From the point of view of gpaelated
NGOs, the main funding stream flows from publicnsgers (grants). This source of financing, botlPaiand
and in the majority of European countries, is peexkas one of the pillars of financing sport fo&2].

3 Material and Methods

The main aim of the research was to identify thereiof public transfers in the revenues of orgdigisa which
carry out sports-related activities as well as stalelish whether the scale of the funds obtainedfsuch
sources differentiates them due to the featurdisedf financial and organisational potential.

The research included NGOs holding the PBO stattusse which fulfil the commitments in scope of
popularisation of physical culture. The status e entities accepted for the study was purposefigiined.
With reference to them, it was possible to coldata that were later the subject of the analydig Jources of
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the data were the annual financial and substan¢iperts found in the Base of PBOs Financial andsgutbive
Reports [8]. The PBOs based in the area of Opadwiite were taken into consideration. Within theugr of
339 PBOs that had satisfied the requirement, 25.968%e identified as sports-related (88 PBOs). Awas
justified to conduct the analysis with referenca wefinite time span, only the entities which kabmitted their
reports for particular years were taken into actotihus the analysis was possible only for theque@013—
2017, in which 66 BPOs qualified for the needs akimg further conclusions. They made 75% of thatified
sports-related PBOs. The dominating part of th€®&%) was composed of sports clubs, associationgions.
Taking into account the main criteria of homogenaeie. the convergent character of activity andanaken
tasks as well as an equal — regarding the prirgipleaccess to resources and functioning in a simila
environment, it was assumed that the entities aeddpr the study made a homogenous group.

In the research, the starting point was the aralgkidifferentiation of values and the structurer@fenues in
total. At the next stage, the median of share dflipufunds in revenues in total (49.83%) was amgplés a
variable grouping the set of examined entities. Gitoaip was divided into two subgroups, i.e. thesdioe which
the share of public funds was greater than the ame(@roup 1) and those for which this share waséat on the
lower level than the median (Group Il). The furteemparative analysis focused on the featuresahftial and
organisational potential of systematised PBOs. Jpeificity of the financial resources was analy#@dugh
the prism of values of revenues and their structlifee following were accepted as organizationatdrahe
number of employees, volunteers, members and sslre®f actions run by the PBOs. In order to cautyfor
the aim of the study, basic tools of descripti\agistics were applied.

3.1 Model and Data

The organisations’ financial model was analysedhmnbasis of the parameters of descriptive anafgsisotal
revenues. They are juxtaposed in Table 1. Theyatdia very big financial differentiation. The scalf this
phenomenon is exposed through substantial diffe®r®etween the average and the median of obtained
revenues. Between 2013 and 2017, the mean valuevehues was about twice as high as the median (for
N=66).

Table 1 - Descriptive statistics for revenues in totaltfiousand PLN).

0,
Years X Me SD \ As llggc?sf P/IOBOOfs
2013 156.43 90.66 237.28 151.68 5.13 44 66.671%
2014 174.66 93.64 302.94 173.45 5.19 a7 71.21%
2015 186.34 85.72 318.22 170.78 4.35 49 74.24%
2016 209.63 98.35 412.24 196.66 5.45 49 74.24%
2017 238.60 108.63 614.53 257.55 7.20 50 75.76%

Denotation of measureX. — arithmetic mean; Me —median; SD — standard deviation; V — coefficient of variation (in %); As — asymmetry
Source: Author’s own elaboration

The value of revenues in the majority of PBOs remediat a lower level than the mean for the whote Ise
subsequent years, such a situation occurred ioabe of over 60% of the organisations (the lastroalin Table
1). In consequence, PBOs experienced a consideraibility of the level of accumulated revenu€hkis is
confirmed by the structure of PBOs according to t¢hess of total revenues, as presented in Tablan2.
insignificant percentage of the organisations olgtdirevenues not exceeding PLN 10 thousand. Thedahad
revenues ranging from PLN 10 thousand to PLN 5@ishod, and about one fourth of the PBOs reachedlaann
revenues exceeding PLN 100 thousand. Almost hatfi@fentities maintained their annual revenuesiwitime
range over the whole five-year period.

Table 2— Structure of PBOs according to the class of tetzenues.

Years OI?S:Q\%?]'SZS From 1K to | Over 10K | Over 50K | Over 100K Over 200K

. 10K up to 50K | up to 100K | up to 200K

in total
2013 3.03% 28.79% 22.73% 24.249 21.21%
2014 111.7% 3.03% 30.30% 19.709 22.73% 24.24%
2015 106.7% 6.06% 30.30% 16.679 22.73% 24.24%
2016 112.5% 4.55% 30.30% 15.159 22.73% 27.27%
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2017 113.8% 4.55% 21.21% 22.73% 22.73% 28.79%

Annual mean 1.52% 30.30% 18.18% 24.24% 25.76%

No. of PBOs
which

maintained their 1 10 3 5 13

class throughout
the period

Source: Author’s own elaboration.

Making reference to the assumption about the significance of the revenues structure, which was formulated in
the Introduction, the following were distinguished within their sources: non-market (public, private), market
(activity: paid, economic), payments of 1% of income tax from physical persons. It follows from the conducted
analysis that the dominant sources of financing the activities of PBOs were non-market revenues. The
determined revenues structure indicates also that throughout the period under analysis, about three fourths of
external revenues came from public transfers (chiefly grants) which accounted for about 45% of the revenues in
total. Figure 1 illustrates the fact that in subsequent years, the percentage of PBOs, in which the share of public
funds in total revenues was lower than 20%, amounted to between 7.58% and 10.61%. In the case of 12.12—
19.7% of the PBOs, that was the source corresponding to over 80% of the revenues in total.

Figure 1 — Percentage of the PBOs according to the share of public funds in revenues in total. Source: Author’s
own elaboration
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The analysis of the structure of public grants showed that the main source of these transfers were budgets of
units of local government (ULG) (84.87-91.13%). In the case of 67.7% of the PBOs (N=62) that used public
funds, their sources were only budgets of ULGs. Sporadic transfers came from the state budget (Ministry of
Sport and Tourism, Ministry of Agriculture and Rural Development), designated grants from budgetary sources
(e.g. Physical Culture Development Fund, Agency for Restructuring and Modernisation of Agriculture, State
Fund for Rehabilitation of Disabled People). However, the use of European funds was scanty.

4 Results and Discussion

Due to the fact that the share of public grants in total revenues to a significant degree differentiates the examined
organisations, in further analysis the median of share of public means in their revenues (49.83%) was applied as
a variable grouping the set of the analysed entities. There were distinguished two groups: those for which the
share of public funds was greater than the median (Group I) and those for which the share remained at the level
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lower than the median (Group II). Further compamatinalysis focused on the PBOs’ systematised tmgen
The values of the parameters of the descriptiiessts are presented in Table 3.

Table 3— Descriptive statistics for the features of PB@xential.

Share of public means in revenuehare of public means in revenues
o > Me < Me
Specification Group Group ||
X Me Vv As X Me \Y As
Total value of revenues 170.4207.65 | 105.90 2.42 | 215.85 103.15| 228.26| 4.96
Indexes of the revenues structures
Share of non-marketintotgl g, | 0g5| 1535 0.5 043 045 57.68 0.04
revenue
Share of marketintotal | o4 | 0o | 31146 36 | 02 | 00| 13548 0.95
revenue
Share of public revenuesin , g5 | g6 | 1683 .038 057 06l 5683 -0U45
thenor-market one
Share of private revenuesin 17 | 514 | 7968 038 043 030 7568 045
the nor-market one
Share of private contributions 0.27 0.16 | 114.6 1.05 0.37 0.2 107/510.6
Share of donationsinthe| =7 | 79| 5316 -0.79 049 048 7954 -006
private revenu
0 1 1 2
Share"flt/gtg“)”a“on'”th* 0.03 | 0.02| 11825 2.24 | 0.04| 0.02| 128.19 1.81
Organisational features
Number of full-time workers 0.25 0.0 294.17 3.31 0.52 0.0 242.6b 3.4
Number of part-time workers 6.52 3 207.42 4.35 5.03 2 1478 1.89
Number of volunteers 12.36 6 165.313.86 14.81 6.8 186 3.9
Number of members 76.75 50 113/59.72 79.92 38 108.36 1.57
Number of addressees of 1 | 5, | 31089 51 | 587.76 195.4| 197.04 4.21
action: 280.3:
Denotations as in Table 1
Source: Author’s own elaboration

The results indicate that the highest total reventsdue was identified for the organisations of @rdl. They
are characterised by a higher degree of differgatisof the values than the entities belonging toup I. It is
worth underlining that the PBOs with a lower shafr@ublic transfers in the total revenues turnetitoypresent
a relevantly higher value of the share of the miarkeenues index in the total revenues. In the cdsports
organisations operating chiefly on public fundsd@g 1), a higher percentage of entities passiveeims of
acquisition of market revenues is a characterig@ture. Consequently, it is characterised by ahrhigher
mean value of revenues coming from outside (norketaources). Higher mean values of these revenaes
recorded in both public and private categories [6]s worth drawing attention here to the struetwf non-
market revenues, which is shown in Figure 2. AsdarGroup | is concerned, it was dominated by publi
transfers of funds from local governments. In tusgarding Group I, the share of private revenuas found
to be at the level of about 2.5 times as high.
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Figure 2 — Structure of non-market revenuBsurce: Author’s own elaboration.
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Typical sources of these revenues were members’ fees and donations. The results of the analysis, which are
juxtaposed in Figure 3, reveal that the share of membership fees in private revenues is characterised by a higher
level in the PBOs belonging to Group II. In the case of donations, their higher share in private revenues was
recorded for the PBOs in Group 1.

Figure 3 —Share of membership fees and donations in private revenues. Source: Author’s own elaboration.

80%

70%

60%

50%

40%

30%

20%

10%

0%

O
O
O g
O
]
o,
] \O ./"
n ]
-
2013 2014 2015 2016 2017
e=tem MEF 1 O=MF II eiym=]) | =1 II

The last look at the revenues structure concerned establishing what part of the total is occupied by non-public
revenues (a sum of market and non-market private ones). It was accepted that the financial resources obtained
from these sources are significant to preserving self-sufficiency and retaining the ability to continue the activity.
Figure 4 demonstrates the formation of this index. Inasmuch as in the case of PBOs of Group II, the value of the
index is much greater and grows in successive years, in Group I, the attention should be paid to the ‘habit’ of
having public funds at disposal, which consolidates over time.
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Figure 4 — Share of non-public revenues in total revenues. Source: Author’s own elaboration.
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The characteristics of financial resources that is determined by the share of public funds in total revenues also
allowed to analyse the differences in the sizes of organisational resources and the scale of influence of PBOs.
The number of people connected with the organisation’s activity was accepted as one of the predictors of the
organisational potential. Thus, it was decided to include, among others, the persons involved in organising and
carrying out tasks in this group.

The revealed variety of forms of cooperation (employees, volunteers), forms of work (paid for and voluntary),
dependent on the scope of cooperation (permanent, temporary), was used by PBOs in different configurations,
whose specifics and percentages are shown in Table 4. In the case of slightly over 18% of the organisations
(N=66), the works for their benefit were provided based on all forms of cooperation. However, in the case of
nearly 47% of the PBOs (N=66), the tasks were executed by supernumeraries and volunteers (more often in the
PBOs belonging to Group I). Moreover, in Group II, there was a higher percentage of organisations, in which
full time employment coexisted with other forms of work.

Table 4 — Configurations of forms of cooperation

PBOs 1,23 1 1,2 1,3 2 2,3 3 0
GroupI | 18.18% 0 0 0 18.18% | 57.58% | 6.06% 0
Group II | 18.18% | 3.03% 6.06% 3.03% 0 36.36% | 18.18% | 15.15%

Total 18.18% 1.52% 3.03% 1.52% 9.09% | 46.97% | 12.12% 7.58%

1 — contract of employment; 2 — civil law contract; 3 — voluntary work; 0 —none
Source: Author’s own elaboration

It is worth emphasising that also members of PBOs engage in their organisations’ activities. According to the
law, this is their voluntary non-payable work that the organisation’s operation relies on. A slightly higher average
number of them was found among the PBOs belonging to Group II. At the same time, they were the entities in
which there was a noticeable — over twofold — difference between the mean and the median of the number of
members (79.92 and 38, respectively). Similarly, a high average number of members characterised the
organisations of Group I; nevertheless, half of them had more than 50 members. Taking into account the fact that
part of the volunteers most frequently do not recruit from the circle of a PBO’s members, in both of the
distinguished groups, a lower variability of members and volunteers was found.

Both financial potential and human resources of an organisation may be understood as factors translating into the
range of its influence. It does not mean its territorial aspect, but a whole host of people who are the addressees of
activities undertaken by PBOs (their ‘specific’ clients). Also, as far as this characteristic is concerned, differences
were exposed between the distinguished groups of PBOs. A higher average number of receivers was typically
characteristic of the PBOs in Group I. In the case of this feature, the highest differentiation within the groups
(310.89%) was definitely manifested However, the median of the number of receivers permits to acknowledge
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the indication that the scale of influence of tH@COB of Group | extended over a slightly greater hamof
beneficiaries.

5 Conclusion

Commenting on the presented results, it may beleded that the high degree of differentiation ofdicial and
organisational entities concentrated on propagatfosport is a clearly typical property. This difatiation is
related to their size, the number of sports digogs offered, territorial location and the rangethadir impact.
The presented results, however, justify the statgriat in the group of examined organisations,lipugrants
have gained the character of not as much complamehtt rather dominant financing source. Additibnahe
grouping parameter (the share of public fundingpbal revenues) approved in the research provedttiganot
only the very fact of engaging (or not) public fend financing sports activities of the organisasishemselves,
but also their share in the revenues structurechwban be treated as a factor generating diffeseirceheir
financial and organisational potential. What is enonportant, the analysis carried out for a petadyer than
one year allows looking at the organisation’s reses! from the perspective of their significancedmms of
independence and their ability to continue thefivitg. It enables us to make an initial assessnoéithe degree
of the examined entities’ dependence on externfildnces. The results indicate that the selectenttsp
organisations that operate chiefly on the basipuflic funds transfers have a lower mean valueotdl t
revenues. They are characterised by a higher pagerof entities passive with reference to acdaisiof
market revenues. Apart from this, due to the pwhdscharacter of grants, they have a restricteédom of
deciding on the allocation of funds. Despite thet fihat they are characterised by a greater scbpetivity,
they can be perceived as organisations with a Wwagaining position, strongly dependent on publitharities,
burdened with a greater risk of pressure to changesign from the accepted priorities exertedhmynt.
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Abstract

Nowadays personal finance literacy appears negessdunction effectively on the market,
and not only the financial one. Knowledge in fireéd can be conveyed in different ways and
through different channels. School is one of thestmmportant sources of knowledge, so
personal finance should also be addressed throdgbagon. The essential experience in
school education is the core curriculum. An analyd its content and names of subjects
shows that personal finance is absent in the fofna geparate element of the teaching
program. So the question arises whether personahde is in any form present in the
education cycle of children and adolescents? Enfiral education conducted in a sustainable
way? In this article, attention is devoted to ficiaheducation in the field of personal finance
as a key one from the point of view of individuals.
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1 Introduction

According to the English dictionary adjective “saiptble” means to be able to be supported as Wiltbasic
necessities [1]. Starting from such a definitiomeation can be treated as a basic need that shewdpported
to be fulfilled by everyone.

On this ground, the concept of sustainable educatias formulated, according to which it allows gvkuman
being to acquire knowledge, skills, attitudes aatligs necessary to shape a sustainable futusevéry wide
and capacious definition, because it includes gffleats of a human life. One of them is obviouslyspeal
finance that is connected with everyday life fimting of individuals and households.

Personal finance education is a part of generanfifal education. It can be done in different wapsl by
different entities. On the grounds of the way inishheducation is provided, formal (structured) amfdrmal
(unstructured) education can be distinguished. @uihe category of the entity implementing the edional
process, it is possible to distinguish institutitwesd education (commercial vs. public and non-preftities)
and non-institutionalized education implementedthy environment (family, friends, mass media). Edion
can also be conscious and unconscious. In ternassafbject, financial education can be enforced dnyous
entities, both these of a typically educationalimat{schools, kindergartens), and those that parfmtivities of
a different nature, as a part of additional adtsgit Financial institutions can be included in $esond category.

This article focuses on formal and institutionadizeducation realized by kindergartens and schooRoiland.
The aim of this paper is to answer the main quesifosuch financial education is conducted in ataumable
way. It is also aimed to answer some more detajlexstions:

1. Are personal finances present in the formal edanatystem of children and adolescents in Poland?
2. Is the scope of information regarding personalrfaeasufficient?

3. Is the moment of their introduction appropriate?
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1.1 Sustainable Education — What's This?

As it was mentioned before sustainable educatitowal every human being to acquire knowledge, skills
attitudes and values necessary to shape the daysrie in a sustainable way. It empowers peopldémge the
way they think and work towards a sustainable futlirshould lead to transformation of society bgrienting
education and focus on the development of knowledigés, values and behaviours needed for a Jueitte
development. As it is described in United NatioRRME initiative such education is for equippingdsots
around the globe with a deeper understanding atidriteveloped skills to deliver “change tomorrd&]. This
kind of education promotes competencies such agairithinking, creating future scenarios and mgkin
decisions in a collaborative way.

Sustainable education can be also named as edudaticall. It derives from a wider concept named as
Education for Sustainable Development (ESD) andrmldtcg to Sustainable Development Goal 4 it isestab
"ensure inclusive and equitable quality educatind promote life-long learning opportunities for"dIB] and
includes a set of associated targets. The mostriatoone in the analyzed context is 4.7 to “enshed all
learners acquire the knowledge and skills needegromote sustainable development” and 12.8 from the
SDG12 about Responsible consumption & productibis to “ensure that people everywhere have thevegit
information and awareness of sustainable developni8h The Brundtland Report has provided the ffirs
widely-used definition of sustainable developmesttlae "development that meets the needs of thesipires
without compromising the ability of future genecais to meet their own needs" [4]. This significaole of
education in achieving SDGs was also noted at tmited Nations Conference on Environment and
Development, held in Rio de Janeiro in 1992, thioGhapter 36 of its outcome document [5].

Education in diverse forms and multiple contextevides the means of protection of the future gdimrs
against failures of the current ones, and at tineestime means to transmission of the culture, disdes and
successes. Without such attitude very little carsumtainable. Education is also important for sfirepideas,
knowledge, skills and values within communitiestiovas and continents. Education is identified asrucial
element of sustainability-focused strategies in yneontexts and levels. Agenda 21 in point 36.3estdhat:
“Education, including formal education, public aeaess and training should be recognized as a [wdnes
which human beings and societies can reach thiésfipotential. Education is critical for promajisustainable
development and improving the capacity of the peapladdress environment and development issueie Wh
basic education provides the underpinning for anyirenmental and development education, the latdeds to
be incorporated as an essential part of learnirggh Bormal and non-formal education are indispelesab
changing people's attitudes so that they have dpadity to assess and address their sustainabédogevent
concerns” [6]. A main challenge for this activitg to help scholarly communities to distinguish hesw
educational approaches that seek sustainable@mutinethods of teaching, materials and tools, ftomse that
are unsustainable [7].

1.2 Perception of Polish Financial Education

According to the "Diagnosis of economic knowledge awareness of children and youth in Poland" edrout
as part of a research project by the consortiuth@f'Stocznia" Foundation of Social Research amdvation

and the 1QS Group at the request of the NationalkBaf Poland schoolchildren (at the level of eletaen

junior high and high school) have constant contdttt money. Most of them (60%, 70% and 76% at irchlial

levels of education) declared that they had fundslable for their own expenses. Unfortunately yoabout 1/3
of them declared having savings (respectively 28485 and 36%), which means that a significant pathe

money obtained by young people is allocated to waypsion. Declared savings students usually kedmate,

but the older they are, the more often they staveay in a different way. This is due to the facttamong the
surveyed people, only a small percentage have dhairbank account (2%, 7% and 23% respectively) [8]

According to another research conducted on thesPatiarket, and according to children's declaratitresmost
important source of knowledge for them are paréb®1%), followed by: Internet and media (13.4%))ev
family members (5.4%), siblings (3.5%), friends7%) and only at the very end - teachers (4.6%) T8js
sounds as if formal education provided by schoabisworth much.

2 Material and Method

To answer the question whether personal finangeasy form present in the cycle of education afdrbn and
adolescents an analysis of formal documents wasMethod used for that was purely descriptive, eamted
with exploration of regulations created by the Mtar of National Education for different stagesfafmal
education in Poland.

Starting from pre-school education personal finandendergarten is introduced on the basis ofRiegulation
of the Minister of National Education [10]. Accongdi to this legal act, the education of small cleidwas
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included as a part of the child's cognitive devadept. Point 17 indicates that thanks to the edowadi this
level a child recognizes models of coins and batdsiof low denominations, organizes them, undegstavhat
money is used for in a household. This is actuidyonly financial element in the field of teaching

According to the same act at the primary schoalleiv was stated that general education in schothis stage
aims to develop competencies such as entrepremguwithin what subjects is this done? Further tations

indicate that Civics is an interdisciplinary sultjezaking use of the achievements of social scierinekiding

economics. Within the teaching content entitled éTlamily” it is indicated that a student explainewhthe

household works; lists the main sources of its meo(from work, economic activity, social benefitists

categories of household expenses; plans its bubfgitrn, within mathematical education, the studmsrforms
monetary calculations; converts zlotys to groszgd &ice versa, distinguishes denominations of caind

banknotes, indicates differences in their purctgapiower. On the other hand, within Education fonifg life, a

student knows what institutional assistance exastselp the family in poverty and unemploymentaion [10].

This is not a wide scope of issues.

Financial education in secondary school is desdribg another Regulation of the Minister of National
Education [11]. Threads regarding personal finasgpear, among others, within the subject of thecbasf
entrepreneurship. They concern the developmentkiié and the application of knowledge in practide.
accordance with points 4-5, the program includemehts for learning [11]:

» responsible management of money, analyzing, asgeasd knowing the use of financial services and
investing capital with knowledge about the right$imancial services consumers;
* making independent, responsible financial decisiegarding own resources.

As a part of shaping attitudes, point 6 mentionsosting of how recognize the consequences of ucaithi
financial-related activities, including tax obligats.

Analyzing the detailed requirements regarding tbetent of teaching, personal finance in secondahoal
includes issues related to the financial markeh sas money and its circulation, financial markettitntions,
forms of investment, central bank and monetarycgolcommercial and cooperative banking, taxes,rarse,
banking and insurance contracts, consumer proteofifinancial services, ethics in finance [11].

After the whole cycle of education, it is assunieat the student [11]:

» discusses the functions and forms of money ardritslation in the economy;

» characterizes financial market institutions in PdligNational Bank of Poland, Polish Financial Swjson
Authority, Financial Ombudsman, Warsaw Stock ExgeanBank Guarantee Fund, commercial and
cooperative banks, cooperative savings and cradins, investment funds, Insurance Guarantee Fund,
insurance companies, entities providing paymentiices) and explains their importance in the funatig of
the national economy, enterprises and human life;

» distinguishes between saving and investing formsesses them from the point of view of risk andeetqu
profits, and carries out a simulated investmenhéchosen form;

» characterizes the types of securities and explhai@snechanism of investing on the stock exchangten
example of the Warsaw Stock Exchange;

» discusses the choice of investment fund type, tpkito account potential profits and the risk afdes;

* recognizes the need to start systematically argi eaough saving and investing funds for retirement

» analyzes offers of commercial and cooperative bask&ell as cooperative savings and credit uniorthe
field of personal accounts, payment cards, ternosién credits and loans of non-bank loan instnsi
taking into account the real interest rate, and pkrceives threats and understands the prinagblescurity
when using electronic banking;

» identifies types of taxes according to variousetiit and explains their impact on the country'sneauy,
enterprises and households;

» explains the rules for submitting an annual deti@maand calculating personal income tax;

» formulates arguments for and against the use afrpssive and flat (linear) tax;

» characterizes types of insurance according to varaiteria and compares the offers of insurancepemies
on the example of real estate or motor vehiclerarste, with a particular regard to the relationwssn
coverage ranges and insurance sums and premiums;

» critically examines the sample loan or a loan agrent;

» analyzes the provisions of the general insurane®litions on the example of life insurance or accide
insurance, identifying exclusions in the contentimdurance contracts and presenting limitationstton
liability of the insurance company;

» formulates a complaint to financial market institns and writes a complaint to the Financial Ominuais
on the example of a selected financial product;
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» is aware that a variety of reliable sources ofrimfation should be used before making financial sleos;
» assesses examples of ethical and unethical practiwtbehavior on the financial market.

3 Results and Discussion

One of the most important sources of knowledgeli®sl, and therefore it seems that knowledge apergonal
finance should also be transmitted through it. facfpice, however, the question arises whether patdmance
is in any form present in the cycle of educatiorlufdren and adolescents?

Considering the content of personal finance edangtrograms it seems that this education starte dafie. In
kindergartens and primary school this is very ®asid perfunctory information. More detailed issaestaught
in secondary school and there is quite a lot oimth&é’s noticeable that the content is more focused
description of several instruments, institutiond @noducts, but less on the practical aspectse-dileparing an
own budget, cash flow or balance sheet. Such tomidd be very useful while analyzing personal fitiah
status. As a result, Polish students are not tfitah @resent at the financial market, because tweyot feel
confident enough to make financial choices.

4 Conclusion

The aim of this article was to answer the questidmgther financial education is conducted in aanable way
in Poland. Having all this information above it ca@ concluded that Polish formal financial edugati® not
sustainable. Although the answer for the first dledaquestion if personal finance is present in themal

education system of children and youth in Polasd, lce positive, the deeper analysis of the corstemivs that
the scope of information regarding personal finaiscasufficient. This is mainly a set of informati about
instruments, institutions and products, but notuédg how to use them practically. Moreover, thisaded

information is introduced quite late and therefbreannot be said that in appropriate time. It @ssbhildren to
informal financial education, mainly from parentslanedia.

As it was presented at the very beginning of thielar sustainable education should allow every anieing to
acquire the knowledge, skills, attitudes and valuesessary to shape a sustainable future. Anadysd®lish
teaching programs reveals few deficiencies. Fitsty do not include proper elements to let studentpiire
skills. They are providing some knowledge, but withdeveloping skills and thus they cannot shaye) aalte
attitudes and values. Therefore, Polish studemtsat always able to make correct financial densim their
current and future life. Therefore financial edimatin Poland cannot be perceived as sustainable.
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Abstract

The article talks about the issues of potentiatdi@cmotivating Europeans to take Chinese
classes and the potential benefits that can beeaethidue to that decision. The author also
presented the results of research, conducted ateanpers from Central and Eastern Europe
specializing in teaching Chinese as a foreign laggu

The study aimed to obtain information on the actoein motivations that encouraged

respondents to start learning the language andttarganswer to the question of whether its
mastery for the respondents turned out to be usefdlis useful and profitable on the labor
market. Among the main conclusions, it should bentineed that the decision to make an

effort related to learning a foreign language iseased very positively. However, among the
actual profits associated with mastering the Chlinkemguage, non-financial elements are
mainly mentioned.

Keywords: Chinese language, job satisfaction, labor marketfigs from learning foreign
languages, management culture, skills

JEL Classification: J24, J28, Z13

1 Introduction

In Europe, there is a growing interest in learn@ignese. This is evidenced not only by an increpsiiimber of
private schools, which offer Chinese classes, amtllfies related to Chinese (among others, singlogy
specializations concerning translation from/to @sm and even Far Eastern studies), but also fensign
growing interest in taking state Chinese knowledgams HSK ldanyu Shuiping Kaoshiand increasing its
passing rate and popularity of scholarships offdsgdhe People’s Republic of China (PRC) (Mazurt&aj
Paterska-Kownacka 2016, 225, 236-237). Its popyl&ialso evidenced by increasingly newer programs
applications for learning Chinese as well as thasjmility of learning through online social netwerk
communication channels or communication platformsraasingly popular among the younger generation.
Online social networks are becoming increasinglgfuisin conveniently learning foreign culture amhguage
(Akbar, Naderi, Simons, Pilot 2016)Young Europeans (including Czechs and Poles), pignrheir
professional future and focusing on the developroéttieir competencies for improving of future emyability

in the labor market, are increasingly choosingeddfof study dedicated to the language and culbir€hina,
they also decide to participate in language courSeme of them will find employment in the areapaiblic
sector services. Chinese language is considered tme of the thirteen most important languagekenworld.
Knowledge of the Chinese language, in additiontsoapplication in business and tourism, is alsaduse
education. Significance of this language is alswdasing due to the One Belt One Road Initiativéctviivas
started in 2013 by the chairman Xi Jinping [OBOR{B&nd Road Initiative/BRI]. Within the past 7 ysanot

4 This group includes Chinese, English, Spanish,bi&raRussian, French, Portuguese, German, Malay,
Japanese, Turkish, Italian and Dut&ir(sburgh, Melitz, Toubal).
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only has the initiative involved 138 countries @@linternational organizatioh:= /a7 [H5 1] 2 “—iF—

B B EX AT E 5 — 1), included 6 economic areas, one of which - NewaBia Land Bridge- goes
through Poland, but also it relates geople-to-people bondat its foundations, therefore it's connected to
cultural, educational and tourist exchahda terms of BRI, knowledge of Chinese might faate multilateral
commercial and cultural exchange and improve managé on an international level. Language competence
can not only influence mutual understanding of tiagjog parties, but also it might contribute tceating
mutual economic growth. Trade exchange in termBRIfis to promote cultural integration. On the athand,
through actions based on cooperation and mutuaditenof countries involved in the initiative - tkaém is to
head towards civilization progress (Fei Xu, 61-62,65; Khan, Sandano, Ptratt, Farid 2018).

According to Europeans, knowledge of foreign larggsais very useful and it will continue to be sa, lioth the
respondents and, in the future, for their childienterms of usefulness, the most valued languadgenglish.
Chinese occupies the 5th position, right after:n@er, French and Spanish (Kutytowska 2013). Howether,
main benefits of learning foreign languages in permclude: opportunity to work abroad, using atfessional
work, use during holiday travels, applying for dteejob, opportunity to study abroad, possibitilyunderstand
people who represent different cultures, persoats$faction from meeting people from other coustriesing
the Internet and feeling more Europe8&pécial Eurobarometer 386. Europeans and their leggs 62).

Investing in language abilities pays off in bergefior both the employee and the employer. Lear@hinese
might be treated as investing in human capital gmdknowledge can stand out on the labor markee Th
European Parliament includes communication in gpréainguages among basic key competences in tlcegzo
of life-long learning (Pietrzak 2015, 433 after:l&@enia Parlamentu Europejskiego i Rady nr 2006l8&2z
dnia 18 grudnia 2006 r.), whereas the European Jssion highlights that knowledge of foreign langesg
plays the key role in economic growth, creating nels and competitiveness. Knowledge of every other
language increases human’s possibilities and thméde’s language success depends on assumed nidasura
benefits appearing as a result of mastering a gpgonly when revenues in financial and non-firgrterms
are higher than incurred expenses) (Kutytlowska 22829.) The results of PIMLICO project carried oun the
European Commission’s commission in 2011 show, anuthers, that the lack of competence in usingeido
language might bring about financial losses foreaterprise, and “language” investments may havengact
on the increase of the enterprise’s incomes froppexPietrzak 2015, 430 after: Elan 2006). Ondtieer hand,
the lack of a common language among people whouirmlisiness talks might affect trade (just liké2a tax),
and the ability of direct communication in businesatters is three times more effective than thatsifig an
interpreter (Kutytowska 2013, 35 after: Melitz 2008

Due to foreigners’ growing interest in Chingseesearch concerning opinions about the actudltgindity of
learning Chinese, considered from the point of vafwan employee, was carried out. The aim of tleisture
was to obtain information regarding motivationstthacourage to start learning this language andensg the
guestion whether mastering it turned out to beulsahd whether it is truly profitable, i.e. ifilas brought any
profits to the learner (in financial and non-finat¢erms) - whether it has proven beneficial inrte of the labor
market. It was an attempt made to answer the quresfiwhether the skills acquired during the stadtae time
devoted to learning Chinese, had an unequivocakytipe impact on the labor market situation.

2 Material and Methods

The main reasons for taking up learning Chinesepreothers, include: curiosity, an opportunity &alf-
development, willingness to exercise one’s mindljnginess to travel more consciously, more cheapig more
comfortably, encouragement of close ones, wideesgto information, possibility to get to know avneulture
and new people, scholarship offers, the labor ntgitaspects, employer’s requirements and hobby.

2.1 Curiosity

Chinese is still perceived among Europeans as aticeand difficult language to learn, and througcdvering
meanings of Chinese characters (compared to Egypte&xoglyphs by some) is often treated, especatlthe
first stage of learning, as a sort of adventuree Buthe fact that the Chinese writing is an exeglgnimportant
part of the Chinese culture, its characters appetwonly in the media (as a printed/online word)l am road
signs (information and prohibition etc.), but al®numerous decorative and good fortune elemegtsinethe
form of Chinese calligraphy, wishes of prospergig.

5> Data at the beginning of the year 2020.

8 Others include: China-Mongolia-Russia, China-Calnfisia-West Asia, China-Pakistan, Bangladesh-Ghina
India-Myanmar and China Indochina Peninsula.

" Others include: policy coordination, unimpededi&afacilities connectivity and financial integati

8n the article under the Chinese language it @eustand the Chinese official languamgonghua
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2.2 The Possibility of Self-Development

Acquiring a foreign language can be compared tokimgr on your own personality. Its full mastery
(bilingualism) might double it in a sense. Whenrtéiag a foreign language, one develops one’s owntahe
plasticity, which is necessary in effective adaptio changing conditions, as well as regularity distipline,
which are facilitated by regular exercises relatedevising vocabulary and writing Chinese charesiKIis,
2016, 126-128). Thanks to learning a foreign laggu@ne gets to know himself better, which was nleskby
Johan Wolfgang von Goethe, and which is now exprkssa saying: “he, who doesn’t know foreign laages,
knows nothing about himsélf Moreover, language skills are acquired, so,dmmis of quality, it improves
potential communication efficiency.

2.3 Willingness to Train Your Mind

For a European, Chinese language is consideretieirfitst place from the point of view of two diféert
languages - spoken and written. When training spd&eguage, already acquired patterns (e.g. whamiley
the native language or another European languagelised. This is favored by phonetic transcriptiamyu
pinyin (or others), but it hinders its tonicity. Howevarhen learning how to write it, you get to knowaame

up with new learning methods, which also stimulates mind. Due to the fact that in Chinese language
ideographic writing is used - Chinese charactdmplfied or not simplified writing), its learningevelops the
skill of symbolic thinking. In addition, movemenbardination is trained by writing characters (waikion
“muscle memory”) and perception is improved (redeigiy subtle differences between characters antt the
particular elements both in written form and prociation in different tones). While learning therthilanguage
has a positive impact on working memory (Huang,rtgeSteinkrauss 2020, 13).

Learning new language can also improve memory,pposgt process of mental aging (senile dementia) and
occurrence of the nervous system diseases (e.geMer’'s disease) (Ki2016, 126-128).

2.4 Willingness of More Conscious, Cheaper and Mor€omfortable Travelling
Knowing Chinese language makes it easier to tranmind:

- 9597 000kmz of People’'s Republic of China;

- countries which once belonged to the Chinese statehich used Chinese characters to record their
own language. For example, in Japan, not simplifiddnese characters are still used today - kanji
writing, which allows meaningful understanding afitten language in a considerable way;

- countries which are inhabited by ethnic groups w@hinese origin - e.g. Singapore, Malaysia,
Indonesia, where on the streets people commungcati€hinese can be found,;

- countries which adapt their service markets to €$entourists and consumers - e.g. South Korea,
where staff of shops, restaurants, museums et often speaks Chinese than English.

Not having communication problems, it is possildeget more useful information, e.g. on alternatjeéen
cheaper) ways of moving around, accommodation astrgnomy offer, as well as places worth visitiwgjch
might not be included in brand guides or travelrageads. Besides, knowing Chinese enables barggaumin
one’s own and bypassing costly “brokers” institnto

2.5 Encouragement of Close Ones

Members of family, friends who share their refleng8 or good practices, or teachers, who have trst opsto-
date information on effective learning methodscléag materials, scholarship offers, etc. People vane
important to learners of a language have an inflaenon their beliefs, it is especially true among th
representatives of the same culture, who use the saother tongue, who represent the same levelwafagion
and the same gender (Alhamami 2020).
2.6 Wider Access to Information
Acquiring information which is unavailable in otHanguages, e.qg.:

- results of unpublished in English scientific resbar

- ancient philosophical texts, whose translationaifizantly differ from each other,

- Chinese medicine records, which has not yet bdgnduplored by Western science,

9 Wer fremde Sprachen nicht kennt, weil3 nichts seimer eigenen.”
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- etc.

2.7 Opportunity to Learn About a New Culture

Learning to tolerate different views, habits, adiés, symbolism, norms, tradition, beliefs and @sjwhich aids
easier social contacts and appreciation of diyerag well as expanding boundaries of our own wtdeding of
the world.

2.8 Opportunity to Meeting New People

Belonging to a group of people who learn Chinestoaommunity, who has already mastered it. Botterms
of a group of foreigners, who explore secrets oin€be language, and the Chinese, who open up moch m
quickly to foreigners (i.e. to people from outsiofeChina/ outside their culture) who speak theirglaage. As
well as making friends and creating a network aftaots -guanxi

2.9 Scholarship Offers

In 2016 over 49 thousands of foreigners went tan@€hwithin scholarship programs. According to Blan of
studies in Chingissued by the Ministry of Education of the Pe&pRepublic of China in 2010), the number of
foreign students will have reached 500 thousan®9R0. In 2016 the number of foreign students iim&hlvas
440 thousands and currently, among Asian couni@b®a attracts the largest number of students fbnoad.
Nearly half of this group (47,4%) are people whartein English or in Chinese in order to obtainacielor’s
degree ¥ %t 2017,9). At the beginning of 2020 in China, there werd@Polish people, among which, 250
studied on scholarship programEp{demia koronawirusa. Polskie uczelnie odwgtwyjazdy studentéw i
pracownikéw do Chin This shows, among others, that China, as arga&tn country for getting education, is
no longer associated with the place to go to onlprder to study the language, but also, in ordesltain a
university degree in a field other than Chinese &zreign language.

2.10 Prospects on a Labor Market - Employers’ Requéments

Both, prospects on a labor market in the countrgradin and abroad (mobility aspect), as well apleyers’
requirements as to the ability of using Chinesgjlege, are related to China’s still growing impoce& from
both the economic (as a strong trading partnerunttg which in 2018 was responsible for 11,6% adhgl
import and 0,9% of global expofR¢cznik Statystyczny Handlu Zagranicznego 2006); and a competitor in
many branches of industry), and political pointvigdw - an increasingly stronger player on the imé&ional
scene. In addition, the One Belt One Road Initativight, in the long term, have an impact on theettjpment

of economies which are situated in transport arges)ks to which, there is a possibility of inciegstrade,
foreign investments and improving inhabitants’ digiconditions in countries involved. For exampte2D17,
40 % of the global export of goods, took place mitbountries involved in the initiative. Howevercandition

is to introduce by China a number of reforms whietuld influence risk limits, and, among others,rease
transaction transparency, decrease social stegtdit, mitigate results of excessive exploitatiohnatural
environment, preventing corruption, et&e{t And Road Economics. Opportunities And RisksT@hsport
Corridors 2019, 4, 13 Chinese is the first language for the largest Ineimof people in the world12
najwaniejszych ¢zykowswiata) (it is recognized as the official language foB40 080 000 China Statistical
Yearbook 2018(in practice for about 800m people (Godlewski)d people speaking Chinese as their native
language in Hongkong, Macao, in Taiwan, Singapor@ lslalaysia)). Besides, it is spoken by around 60 m
people of the Chinese origin, who live outside R&Gdlewsk), mainly originating from Chinese south-eastern
provinces [eksykon wiedzy o Chinach wspotczesr3@h9, 49. According to some predictions, Chinese will
become the second (after the native) languageingbeé future. It will also acquire the status afiaternational
language. Once, this status belonged to Latin, théfrench and English. This is already the casadst Asian
countries, where Chinese is taught mainly as argklamguage. Similar trends are also present ithSamerica
and Africa, where investments from China are beognmore and more frequent. In Europe, Chinesetiyeio
the leading language, it is only classified asftfie most useful foreign language. It is worth imgt, however,
that the language is treated by Europeans as nsefeluo the future generation of respondents eratihan for
themselves. In the Eurobarometer survey in 2012, dd%espondents said that this language is useful f
themselves and more than twice as many people 14% thought it would be useful in the future ¢ their
children. Details are shown in table Kufytowska 2013, 23 afteSpecial Eurobarometer 386. Europeans and
their languagep
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Table 1- The most useful foreign languages.

Usefulness for Suitability for the child Difference Index

Foreign language| the respondent [%] of the respondent [%] c=b-a | cas%ofa
a b

Englist 67 79 12 18
Germal 17 2C 3 18
Frenct 16 2C 4 25
Spanis 14 1€ 2 14
Chinest 6 14 8 133
Italian 5 2 -3 -6C
Russia 4 4 0 0
Source: own elaboration based $pecial Eurobarometer 386. Europeans and their leggs [online]. [cit.
27.12.2017]. Komisja Europejska. Available:

http://ec.europa.eu/commfrontoffice/publicopinionkdves/ebs/ebs_386_en.pdf, p. 69, 75.

According to the data presented by the portal wyomdeenie.pl based on National Salary Survey by
Sedlak&Sedlak company, the ability to use less fmplanguages translated into higher earnings. Téis
particularly true of fields, such as energy tecbggland industry. Average salary received in Polar2D13 by
employees who spoke Chinese was over 5 thousantls Whereas the best paid ones received about 10
thousands PLN monthly (lle zarobisz zmajczeski, chiski czy szwedzki? Angielski to wymdg, mniej
popularny ¢zyk to atut). This amount in 2019 was more tharr foues, and in 2020 nearly four times the value
of the Polish minimum wage.

On the other hand, there are arguments that rexssrdf the country in which one plans to take upleyment,
the basic requirement remains knowledge of Enggdistl that ability more often guarantees higher egmi
(Barnato).

2.11Hobby

Interests, such as: martial arts, Chinese liteeat@hinese calligraphy, Chinese ritual of making, ©€hinese
medicine, etc.

The above motivational factors to start learningn€ke can also be attributed to potential ben#fas can be
achieved. Both of the groups have been presentiitable 2.

Table 2 - Main potential incentives and benefits of leagnChinese.

Potential incentives Potential benefits
- Curiosity Satisfying curiosity
- Hobby Exploring the issue
- Fur
Mastering a foreign language
Expanding cognitive horizons
Development of interpersonal skKills,
thinking: logical, creative, abstract
Delaying of mental aging process and
diseases of the nervous system
Developing confidenceif 1T, 81)
- Wider access to information - Obtaining information that is unavailable
in other languagt
Greater cultural awareness
Travelling to less popular places (i.e. not
necessarily mentioned in guidebooks)
Taking advantage of cheaper or more
convenient travel options, through wider
access to informatic
- Employers’ requirements Getting a good job (in the country pf
- Prospects on the labor market origin or abroad)
Professional promotic

- Self-development opportuni
- Willingness to train mind

- Desire to more conscious, cheaper and
more comfortable travelling
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- Increasing sala

- Opportunity to get to know new culture - Greater cultural awareness
and new lifestyl - Meeting interesting people
- Opportunity to meet new people - Acquiring contactsguanx)
- Contact with live languay
- Encouragement of close ones (family - Admiration
members, friends, teachers, ¢ - Pride of loved on¢
- Scholarship offers - Obtaining a scholarship abroad
- Foreign trip

- Opportunity to train live language
- “Enriching “ resum

Source: own study.

2.12 Research Survey Among Chinese Language Teache

Due to foreigners’ growing interest in Chin&sea survey related to opinions on the actual pabfiity of
learning Chinese from the employee’s point of vieas been carried out. An attempt has been madado f
answers to questions about actual motivations eagng to start learning the language as well astidr
mastering it is really profitable, i.e. if it all@to improve employee’s situation on the labor raairk

The carried out survey was a primary, one-time qunalitative one. It included 30 structured intewse The
guestions asked were focused on the profitabilitiearning Chinese, both in financial and non-ficiahterms.
Due to the great difficulties in reaching a grodppeople, who once were learning Chinese, and vdwoituat
work, a survey was conducted among participantsyafiposium/ training, which was addressed to Chinese
language teachers. Symposium took place betwedy6d2-2017 and it was organized by the Institut&ast
Asian Studies at E6tvds Lorand University in Budap&eachers from both the People’s Republic oh€lind
Central Europe took part in it. The survey onlylied answers given by teachers of universitiessaaols
specializing exclusively in teaching foreign langaa located in: Poland, the Czech Republic, Hundangsia,
Serbia, Slovenia, Romania, Lithuania, Latvia andafia. Most of the interviews were obtained in thiy, the
remaining ones were collected through contact wiéithers, who attended previous editions of sympasi

Half of the surveyed group were women. Respondgate in the age range between 25 and 34 (25-34 yédir
- 40% of the respondents, 35-44 years old - 53%Q4gears old - 7%). The majority of the responddB80%)
completed fields of study related to Chinese laggu@hinese language/ Chinese linguistics: 43%ditations,
sinology: 20%, Chinese literature - 17%, internadiorelations - 10%, Far Eastern studies - 7%, English
philology - 1%). The largest group consisted of gleowith master's degree (60% of people), then alatt
degree (23%) and bachelor’'s degree (17%).

The respondents devoted from 1 to 17 months tm IE&inese (during regular classes). However, im&tiey
spent one year to 10 years all together - detaifesivers are presented in figures 1 and 2. Theréelclavel of
proficiency in Chinese was described most oftethieyrespondents as intermediate (80%) or advariS8d)(
At the time of the survey, all the respondents uShihese in their current work, 87% of them useih€se at
work on a daily basis, whereas the remaining 13¥sdionly occasionally.

101n the article under the Chinese language it deustand the Chinese official languamgonghua

138



Figure 1 - Years devoted to learning Chinese [%)]. Sourea study.

m1 month m2,5 monthe 3 months =4 months m5 months ®6 months

m 7 months =8 months =12 monthsm 13 months 15 months= 17 months

Figure 2 - Years spent in the People’s Republic of Chind B6urce: own study.

m] yearm2 yearsm2.5 yearsm3 yearsm4 yearsu5 years © 6 years= 9 years = 10 years

3 Results and Discussion

The survey on the opinion of teachers from Cerdral Eastern Europe began by asking a question dbeut
most important reason for learning Chinese langu@e main motivating elements weiriosity (30% of
responseskelf-development possibili{20%; twice more often indicated by male respongleptospects on the
labor market(17%; twice more often indicated by female respmnts) andscholarship offer§13%) — figure 3.
The main expectations that teachers had when teggrblearning Chinese wernding a good job in the
country of origin(53% of responses) and possibilitymbfessional promotio20% twice more often indicated
by the male respondents) - figuré.4

1 The other category contained individual answersluding: Chinese literature, relationship structure, high
salaryandChinese music
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Figure 3 - Main motivational elements to start learning iigfsie [%]. Source: own study.
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Figure 4 - Main expectations related to profits resultingnfi learning Chinese [%]. Source: own study.
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The respondents were mostly satisfied with the ecghdhey made, i.e. they began learning Chinese (64%
indications, of which 87% saikfinitely yey- figure 5.

Among the profits that the teachers achieved whew took up learning Chinese (not including goodstaang
of the language), the respondents mentioned magesting a foreign grant(30% of responses)neeting
interesting people (30%) and getting a good job in the native country27%) - figure 6.
The positive responses were accompanied by comrilegits

- | feel personal satisfaction. | decided to learniiese language and | achieved this goal.

- Recognition in the eyes of the Chinese is alsccaess. Speaking Chinese allows you to enter ther inn
circle, as if you became more socially acceptable.

- The profits also include the fact that a Chinesea$ing person is perceived much more positively by
the Chinese from the very beginning. Chinese guaesmaking a good first impression. The Chinese
look at foreigners who speak Chinese with some &fngkspect, perceive them as well-educated and
exceptionally talented.

- My parents, who used to be quite skeptical wheradtired Chinese, now brag to their friends all the
time about how much | was able to negotiate thaokay knowledge of this language. They’re proud,
not only because | managed to master the languagealso because | can actually use the knowledge |
have acquired.

- Learning Chinese is just half a battle. While ldagthe language, one gets to know more about
culture and develops other private interests, whiosdepth knowledge wouldn’t be possible without
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Chinese. Thanks to Chinese, I've become interast&€hinese tea, others took interest in calligraphy
and yet others have become fascinated by acupwactur

Figure 5 - Satisfaction from making the decision abouttstgrlearning Chinese [%]. Source: own study.
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Figure 6 - Profits resulting from taking up learning Chiad%o]. Source: own study.
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Most respondents declared that they were satigfiftdnet monthly incomes generated from their auirrgork,
in which they use Chinese (63% of responses). Nesless, every tenth respondent could not statepireon
on that matter (10%; answers given exclusively émdle respondents), and the rest (27%) could assity
their salaries as satisfactory. Details are preseint figure 7.

The respondents were also asked what wage for AGtes of Chinese class in the country where thesk wo
should look like. Dominant answers were: 25€ (37f6inalications) and 15€ (17%). As many as 1/5 of
respondents was unable to determine the amount)(ZD8tails are shown in figure 8.

Due to the fact that teachers were from differemintries of Central and Eastern Europe, the questias
extended about a part concerning the situationheir fabor markets. They were asked if in their rtaes
wages for 45 minutes of Chinese classes were loamparable/higher than wages offered for 45 minofes
English classes. Half of the teachers thought €tsihese classes were more valued in their countnas
English classes. 1/5 of the respondents thougltttiikawages are the same. A similar number of redpuats
abstained from giving their opinions and 1/10 did give an answer at all. Details are presentdure 9.

Figure 7 - Satisfaction with the monthly net incomes generé#tewh the current work (in which Chinese is used)
[%]. Source: own study.

‘ m Satisfied
m Rather satisfied
20 m Hard to say
‘ Rather not satisfied
. | | . . | m Not satisfied
0% 20% 40% 60% 80% 100%
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Figure 8 - The expected wage for 45 minutes of a ChineassdPb]. Source: own study.
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Figure 9 - Comparison between 45 minutes of English anch&4@ classes in the country of employment [%].

Source: own study.
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More than a half of the teachers (57% of indicag)dmad an opinion that their earlier expectatiomoagarnin
Chinese were correct. The answather yeswas chosen twice as often by male respondents: O%eof th

g
e

respondents had an opposite opinion (23%; of whither noanswers were chosen twice as often by female
respondents), and another 1/5 did not give an angwsponses given exclusively by women) or coudd n
determine an opinion on that matter (20%) - figdfe Among the negative answers there were additiona

comments made by respondents, such as:

- I'm not quite satisfied with the current situatjdout I'm working on it.

- Even though I'm one of very few people who spedkesh in my country, it's not very appreciated,

especially in the work of a university teacher.

- I'm constantly expanding the range of my languagmpgetences, but it does not translate into increase

in earnings, nor into employer’s recognition.

- When | share the information that | speak Chineséeqgfluently, most people from my country

spontaneously react by showing admiration. Theyeeixphat since I've mastered such a diff

icult

language, | must certainly be on the gravy tramthis aspect, | have achieved success - theriisch

of respect coming together with mastering Chinesggliage. The financial issue, however,
different kettle of fish.
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Figure 10- The actual realization of earlier expectaticgiated to learning Chinese language [%0].
Source: own study.
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4 Conclusion

The conducted survey allows to draw the followiogdusions:

The main factors motivating the surveyed teacherddgin learning Chinese, first of all, include:
curiosity, self-development opportunity, prospeetghe labor markeandscholarship offer

The main expectations related to mastering Chitesguage includefinding a good job in the native
countryandopportunity for professional promotipn

Three out of four above-mentioned main motivatiagtérs belong to the non-financial group. On the
other hand, the purely financial aspect (the lAshe mentioned factors) was chosen twice as diten
female rather than male respondents. In turn, imecgmparison with women, chose hopes for future
professional promotion, among their expectationie as often as ladies;

Comparing the motivational factors and expectatiohthe respondents, it can be seen that the main
purpose of starting learning the language is rélameworkplace - expectations regarding chances for
improving one’s situation on the labor market;

Decision about making effort to learn a foreign laguage is assessed very positively by the
respondents;

The main benefits resulting from the decision reChinese includebtaining a scholarship abroad,
meeting interesting peopéndgetting a good job in the native country

Additional comments, made by the respondents, daggrprofits resulting from learning Chinese
mostly concern non-financial factors, such as: @eabsuccess - related to mastering a foreign laggu
respect and acceptance by the Chinese side, adé @fithe close ones, as well as development of
personal interests, which would not be possibl¢hersame level without learning the language;

6 out of 10 respondents were satisfied with thargaior work they do, whereas 3 out of 10 had an
opposite opinion;

The wage for 45 minutes of Chinese class was axbdgs half of the respondents as higher than for
English class and 2 out of 10 did not see the wiffee between the wages. It shows, among othaits, th
the ability to use Chinese language is not lessedhthan abilities to speak another foreign languag

Nearly 6 out of 10 of the respondents thought thetr expectations related to profits coming from
mastering Chinese were correct. These answersahesen twice as often by men than women. 2 out
of 10 expressed an opposite opinion (chosen tvdagtan by women than men);

Additional comments regarding dissatisfaction iatlic desire to change the current unfavorable
situation on the labor market - supported by acéigion; indicate that realities on the labor marke

not always point to employers’ policy, appreciatiagployees who improve their qualifications, and
the prevailing misconception that everyone who evast a difficult and unpopular languargeeives
high income.

It is important to highlight that conducted surveyare qualitative and refer, most of all, to themined group
of teachers. Nevertheless, they allow to make sgereral observations that may form the basis fahéu,
more detailed research:
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It is worth spending time on learning Chinese,ordy due to the change in the balance of powehen t
international market - economic force of PRC anpgegetations towards the OBOR Initiative, but also
because of possessing unique skills - knowledgerafe language and non-financial profits;

- The respondents expressed their satisfaction vhighfact of taking up the effort of learning the

language, nevertheless, the male respondentséatay benefits than female respondents;

- The respondents’ expectations related to Chinese veemainly of professional nature,whereas,

among profits concerning mastering of Chinese therazere mostly non-financial elements;

- The expectations of the respondents - those whdihatied the learning/mastering stage of Chinese -

related to job possibilities on the labor market Wot find confirmation in the factual situatioraththey
had pictured. Although the respondents did notatectheir comments as to the amount of salary they
received. Nevertheless, they did not specify tipaisitions/work as dreamed, i.e. described by the
adverb “good”.

One of the advantages that the respondents hhd &trte of applying for their current job was thelledge of
the Chinese language, acquired mainly during theidies. However, its unequivocally positive impact
improving their situation on the labor market (jati¥r and public sectors) has not been noted.
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Abstract

The current cross-border cooperation 8§if/Cieszyn Silesia also needs to be examined from
a historical perspective in order to understandetfgence of its development. In the vicinity
of the Odra, Ostravice and Olza rivers for censihestory has shaped the development of
this part of Central Europe.¢3in/Cieszyn Silesia is an example of significargtdrical
events with different interpretations to the présgay. This paper focuses mainly on the
region around’esky Tesin and polish Cieszyn. From the historical contthé importance of
the accession of the Czech Republic and Polandetdet) for BSin/Cieszyn Silesia and its
development is derived especially in the first dissaof the 21st century. The author relies
mainly on the results of his research work, bub gsactical and personal experience (based
on the processing of the family tree up to 1530)e Tesearch was based on historical and
comparative analysis and fieldwork.

Keywords: cross-border cooperation, development, historgration, Silesialesin/Cieszyn
Silesia

JEL Classification: N90, O57, P52, R23, Z13

1 Introduction

We should also examine the cross-border cooperafidisin Silesia from a historical point of view in orde
understand the essence of its development. Toasieoé the Ostravice River lieg8in Silesia with the border
towns of Bohumin, Ostrava and Frydek-Mistek. Thi&cke focuses mainly on the region aroutiésky T&&in
and Cieszyn, Poland. The importance of the acaessicthe Czech Republic and Poland to the EU f&BiT
Silesia and its development, especially in thet filscades of the 21st century, is derived from his¢orical
context.

The aim of the paper is to present the results of research on the dpwent and impact of political, cultural,
linguistic, religious, economic and infrastructurahanges on the migration of the population and the
development of Cieszyn Silesia from its beginnimghte present.

2 Material and Methods

The author relies mainly on the results of his aeste work, but also practical and personal expegdbased on
the processing of the family tree up to 1530). fésearch was based on historical and comparatalgss and
fieldwork (Kurowska-Pysz, 2014).

Information and data were obtained by secondagares (analysis and comparison of literary souftwea the
Czech Republic and Poland) and field experimems¢arch. Two genealogies examining the lines cdstors
in both parts of the &in region (in Czech and Polish) were developed 1530.

The results of analyzes and surveys were evaluaséng theV5a model. We define the model by the
mathematical relation (5= = w.a.b.c.d.e Wherea is the line betweeil the center of gravity of the brace (for
symmetrical formations in the cent®8y and the poinA = economic powemb is the line fromT to B = political
power, c is the line fromT to C = violent power Similarly, d is a line fromT to D = natureande s a line from
T to E = identity. The V5 = model describing the evolving world has five splatimensions, which can be
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arranged into six triangles by interactions of thasic elements of the model of the investigatedn&ion
(marked pointsA ... E) with the unstable center of gravity of the forioat(T) and its parts (i.e. triangles
interconnected elements), which causes the rotatidhe space of the investigated formation, iimethsions
and elements of the researched world (shown imdtdel).

The main elements of society aseonomic, politicaland violent power Their development is not always
symmetrical. Thus, the center of gravity of theatiens between the elements shifts historically ascillates
around an imaginary (“"ideal") center. This dynamicsocial relations is reflected in other dimensiaf the
world and, of course, the other world also affesttsiety. (This model is described in more detaihie e-book
Mikolas, 2016, chapteContemporary dilemmas of market society paradignslemmas of power).

3 Results and Discussion

3.1 The Beginnings of the Principality of Cieszyn

The Principality of Cieszyn or the Duchy of Teschatin Ducatus Tessinensi§ermanHerzogtum Teschen,
Polish Ksigstwo Cieszgyskig was a Silesian principality, which was establishe 1281, when the duke of
Opole-Raciboérz, Vladislav |, died. His sons dividbeé territory he controlled.&Ein, Auschwitz and Racib6rz
gained MSek and Remysl into a joint government, but already in 128@y divided the territory and ddek
became the first duke of3in, while Pemysl received Raciboérz. ek chose the castle igSin as his seat and
began to lean towards the Czech Kingdom, which alas reflected in the marriage of his daughter &iol
TéSinska, which deepened relations with the Czecly Kitenceslas Ill. With the division of the origirilesia,
historical turbulence and complications in the depment of ESin Silesia began.

After MéSek's death, Kazimir (1314-1358) took over the guwent of BSin. In 1327, Kazimir became a
feudatory of the Czech King Jan of Luxembourg. Bgrihe reigns of NBek and Kazimir, the medieval
colonization of the 3in region reached its peak. The towns of Bilskeé Brydek were founded and a number
of villages were established. Cieszyn remainedtdpamn the conflicts, especially during the Hussitars, due
to its geographical location. During the reign ahPess Euphemia (1431-1442), it temporarily didid€azimir

II, after 1477, he reunited the principality. In6D4 Duke Pemysl (1442-1477) sided with Mytas Korvin, to
whom Kazimir Il TéSinsky was also obedient (1477-1528). In the y&a68-1571, the principality was again
divided into the ESin and Frystat parts. Duke of Fridrich ruled iy$at and his father, Prince of Vaclav I
Adam, ruled in ESin. At that time, Duke of Frederick was still thele heir of the entire principality. With his
sudden death in 1571, the FryStat part definitiselparated from the¢$in part by passing it into the hands of
the Czech king and Emperor Maximilian 11 Habsbusipo, however, sold this territory in 1573 to théeSian
aristocracy. This historical stage of the developmef the ®Sin region is characterized by its political
oscillation towards its southern neighbors (alténgainclination towards the Czech or Hungarianggin

3.2 Historical Turbulence in the Period 1528-1653

This period is characterized by religious tensiand wars. Kazimir's grandson Wenceslas lll. AdasR8t
1579) drew up a Czech land code written for tRSif region, which, however, was enforced due to the
resistance of the local nobility only after his thealn the archives and in the presbyteries, wel finore
documents written in Czech, which is still relud¢tda many Polish archivists and priests. The dule® a
introduced Protestantism in the country. Therefewen today, other Catholic areas of Poland viemsthuthern
part of Cieszyn Silesia with some distrust. Theelstddness of the principality led to the sale at p# the
princely chamber estates as minor status, thusimgethe Frydek, Frystat and Bilsko estates. Thsdes even
affected the occupation of Czech territory by tlodish army from October 4, 1938, when the troopppéd on

the river Lucina in Vojkovice, and not on the riv@stravice separating Frydek (Silesia) from Migtdioravia).
Therefore, the historical boundary of the Frydeateswas accepted.

During Wenceslas' reign, Wallachians, LaSas andragthnic groups from the south of Europe begacotne
into the southern mountainous parts of ti8&ii region from Hungary, feeding on pastoralisng, e migration
wave intensified even more after the Ottoman expansn Hungary. This fact was also reflected in the
formation of the local language. The incoming papioh received a number of benefits, but also @alilps.
They had to protect the border with Hungary (themefmany municipalities bear derived names from the
borders such as Hradek, Hradjsetc.), they also had to speak the local languadech was a form of the
original OId Slavonic from Great Moravia) and aaqdi land in mountainous areas, which they had rtilife
(remove forests, i.e. "grub up") and repay the mamithin a specified period (therefore many munddifies
bear the names Lhotka, Ligotka, Vy3ni or Nizni bhetc.).

It follows from the above that Cieszyn has becomaudtinational and multilingual region. For exampthe
adjectives "upper" and "lower" are not used in ¢herent Czech language, but in Slovak, and theyoa@ld
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Slavonic origin. Or the word "k@ima" meaning clover in the Eastern LaSko dialeaiother example is the
"dash", which in the Moravian and Slovak space memahyphen, not a divider (see Frydek-Mistek). iame
of the Beskydy Mountains originates in Old Alban{diysa hora"). Words containing the letters ghata, salas,
&uwei, possibly gudlek, which is a clover in the Western Lasko digleand the short pronunciation of the local
language come from Romanian. The name of the wiliagd the river Moravka is of Celtic origin. It n®t
generally known that the LaSko language was corsitliea Czechoslovakia until 1960 (i.e. until ther@guction

of the rules of the Czech language) as an equgutge with Czech and Slovak.

Another peculiarity is that Wallachia is now refsrto only as the areas of Zlin, Vsetin and othBts.the
Wallachians, resp. Walachovie, they also live ia ®&Sin region (further to eastern Slovakia). The bde
between LaSsko and parts of Wallachia are apprdrisnghe town of Frenstat and in the east the gédkof
Dobratice, ToSanovice, etc. Until now, there idearcdifference in the colloquial speech of citizém individual
border municipalities, such as Vojkovice and To$&® Horni Bludovice and Zermanice, etc. It is no
coincidence that two Euroregions are now creatadsZgn (including the north-eastern part of thegioal
principality) and Beskydy/Beskid (including the flecto former Frydek estate). The consequences exfeth
events centuries ago are evident to these days.

Bediich Vilém died in 1625 without leaving a male héihe Czech King Ferdinand Il claimed the Princigyali
of T&Sin as a dead fief, but he allowed Beld Vilém's sister AlzBta Lukrécia to administer&Ein for the rest of
her life. After the extinction of the&Bin Piast family, the Principality ofé§in fell as a death to the Czech king
of the Habsburg dynasty. The Habsburgs were thémces of ®Sin until 1918, when Austria-Hungary
disintegrated.

3.3 Changes in the Position of the &in Region (1653-1918)

After the death of Elizabeth Lukrecia, the Printitgaof Cieszyn came under the rule of the Habsbuwghich
was forged by the Royal Chamber in Wroclaw. Cieszgased to be the seat of the Teschen princes idnd w
the Habsburg monarchy the principality became #hery. Cieszyn opposed Prussia in the wars fortrhars
inheritance. In the end, Cieszyn, unlike most désta, remained part of Austrian Silesia. The catina of
Galicia (Eastern Europe) also brought a changéénposition of the dSin region in 1772, which was also
reflected in the construction of the imperial rdemm Olomouc to Lviv, which led through FrydekgSin and
Bilsko.

The reign of Joseph II. brought in 1781 not onlg #bolition of slavery, but also religious tolerarfor the
Evangelicals in ¥in. The following year, an administrative refornasncarried out, during which Austrian
Silesia was connected with Moravia to the Morav&lesian Land, which was divided into regions. The
territory of the Principality of 5in and the eastern part of the Duchy of Opavaufeder the administration of
the Governor's Office of theg$in Region. Until 1918, however, the PrincipalifyGieszyn retained the status of
a crown country. These were the regions that thesbiarg ruling dynasty had acquired for the Austdamwn
over the centuries and ruled in the form of a peabainion!? The turn of the 18th and 19th centuries was
marked by the passage of troops participating @nNlapoleonic Wars. The French invasion even redute
temporary relocation of the Viennese court to Giesn 1805. After the end of the Napoleonic Wahgré was
rapid economic development in th&Sin region. The richness of mountain forests ardil®h ore enabled the
rise of metallurgy, and textilé and distillery production also developed. In 1848 Silesian Land was
established, whose self-government was taken dabby the Silesian Land Exchange, which replacedoragn
other things, the Estates Assembly #$ih. Cieszyn itself was divided into four politiastricts (Bilsky, ESin,
Bohumin and Frystat).

The reign of Joseph II. brought in 1781 not onlg #bolition of slavery, but also religious tolerarfor the
Evangelicals in ¥in. The following year, an administrative refornaswcarried out, during which Austrian
Silesia was connected with Moravia to the Morav&lesian Land, which was divided into regions. The
territory of the Principality of 5in and the eastern part of the Duchy of Opavaufedler the administration of
the Governor's Office of theg$in Region. Until 1918, however, the PrincipalifyGieszyn retained the status of
a crown country. These were the regions that thiesblarg ruling dynasty had acquired for the Austdamwn
over the centuries and ruled in the form of a peabanion.

A national movement also developed with the econoBrechs and Poles were often forced to work t@geth
against Germanization efforts. It is paradoxicait tthe original Slavic population, which referredthemselves
as the Silesians, gradually began to speak Gerimach \as not considered German in principle) in otde

12 The personal union refers to two or more forma#lparate states — monarchies united by the pef¢ha monarch.
13 The village of Raskovice on the Moravka River (whitdstorians neglect) played an important role i development of
metallurgical and textile production in the region.
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distinguish them from the Poles who immigratedht® &rea. In particular, hard coal mining, metafjuagd the
metalworking industry expanded. Several railwagdinvere also put into operation, the most imporémthich
was the Northern Railway of Emperor Ferninand, Wwhionnected Vienna, Bohumin, Krakow and Lviv. The
inhabitants moved to the rapidly developing areatsomly from the mountainous part of th&Sih region, but
also from Galicia (Eastern Europe), so in 1860Ti&&n region was one of the most densely populatedsan
the Czech lands. This regional migration causechtha of ESin Silesia to change with regard to the population
structure. The influx of Poles from Zivec, Cracowdathe Galicia area caused that the villages with a
predominance of Moravian (or Czech) and Silesiapufaiion or mixed ethnicities (e.g. many Jews lived
Té&Sin) to change into nationally Polish ones. Thist ia also evident from genealogy and DNA analyzes,
especially in descends in the female fihState institutions were in the hands of the oebopulation (i.e.,
belonging to Austrian or Czech origin), but the iBlolnational movement was more active and gainece mo
followers. From the beginning of the 20th centdepsions between Czech and Polish nationalistdateda

3.4 Dramatic Events after the Establishment of Czémslovakia and Poland (1918 - 1938)

With the disintegration of Austria-Hungary in 1918e Principality of ESin also disappeared. The dispute over
whether Cieszyn would join Poland or Czechoslovakientually culminated in 1919 with the Seven-Dagr\
which resulted in the division of historic Cieszyatween the two states. At the embassy conferemdelly 28,
1920, the European powers decided on the CzecladsPulish border, including the¢din region. The
Czechoslovak party signed the decision with resems on the same day and the Polish on 31 July).192
Poland fell to the Bilsko political district andrpaf the T&Sin and Frystat districts (a total of 1,012%with a
total population of 139,630, of which 61.1% speakidh, 1.4% Czech-speaking and 31.1% German-spggkin
Czechoslovakia belonged to the Frydek politicatritisand most of the districts of€$in and Frystat (a total of
1270 kn? with a total of 295,191 inhabitants, of which 48.8peak Polish, 39.9% Czech and 11.3% German).
Czechoslovakia thus accounted for approximately ®%he territory and 68% of the population of th&Sin
region. The delimitation of the Czechoslovak-Polisinder was completed in February 1924 and recarddte
protocol (legislatively) on April 29, 1924. The &a® part of Czechoslovake3in with a strong Polish minority
began to be called by the Poles Zaolzie (Z&ol&ta aehind the river Ol8e/Olza, seen from Poland.

3.5 New Dimensions of the Development o%3in Silesia in the Period from 1938 to 1989

The events of 1938, at the end of World War Il &mdhe following years, greatly deepened the déferes
between Czechoslovakia and Poland over Cieszyreadlr in the autumn of 1937, the Ministry of Foreign
Affairs of Poland decided to resume diversionaryvéies in the Czech part of thes3in region. On September
20, 1938, A. Hitler gave Poland a free hand inghestion of Cieszyn, with the condition that théaachbegin
only after the occupation of the Sudetenland byGleeman army. Polish actions began to develop emitht

of September 22-23 with the attack on Sibice (pattesky ®&Sin). The territory of the &in region was to be
evacuated by the Czech side by 10 October up t@#teavice River, which flows, for example, througtydek-
Mistek and Ostrava. Weakened Czechoslovakia haddept Polish ultimatums. The Polish occupatiopystd
on the river Lucina (which flows through the vilegyof Vojkovice, Horni Bludovice, etc.).

After the occupatiot?, about 30,000 Czechs and 5,000 Germans had toramifrom the ¥Sin region.
Witnesses from the Czechs, Moravians and Sileqiimetuding my parents) said that the Poles tredktesin
much worse and crueler than the Germans in Septeb®38 (even my relative emigrated to Britain ghtias a
pilot against Poland, then against Germany). Orokmt2, 1938, representatives of about 50,000 Gesraad
100,000 Silesians from the Czech part of t&ifT region sent a telegram to Berlin to annex tea &0 Germany
because Polish repression was unbearable. Thei@ituzhanged fundamentally on October 1, 1939 afier
German attack on Poland, Cieszyn Silesia was adnexite empire. The Silesians were again victifres imew
situation. They were classified as Category 4 ofn@zes and had to join the German army (e.g. my emntsth
eldest brother was deported to Norway and my youbgether emigrated to the Protectorate to escape h
occupation in the German army, and he spent théewhar in the cellar of a shop in Nizni Lhoty oryé&ek).

During World War Il, attempts were made to recaondhe interests of Czechoslovakia and Poland, é&yen
considering the creation of a Czechoslovak-Pol@ffederation. This concept of settlement of retaibetween
Poland and Czechoslovakia collapsed as early a3. Miitary and political tensions between Czecbwoskia
and Poland were renewed after the liberation&fiTin the period from 1 to 5 May 1945 by the Redhf with

14 The men who immigrated to work in th&SIn region mostly returned to their original vikegafter the time they had
earned money. The women in th&Sih region remained (they were not mostly heirtheir birthplace) and married in their
new homeland. Therefore, the current populatiomftbe districts of Karvina and Frydek-Mistek hastalit relatives in
Poland near the borders of the Czech Republic oraBlavSimilar trends are known in the form of eamimmigration so
far.

15 Polish literature speaks of protecting the Patishulation from the German threat. (Roszkowski, 2017
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the participation of the 1st Czechoslovak Indepaehd&ank Brigade in the USSR. Unexpected struggiebs a
unrealistic demands for territorial gains after WdWar Il, both in Czechoslovakia and in Polandgdre The
situation escalated so much that Stalin had tor éinéeconflict twice in person, which more or Ié=d to a return

to the borders of Czechoslovakia before the océmpaby the Polish army in 1938 and the loss of
Transcarpathian Russia. The pressure of the USSithnstates did not take effect umfiarch 10, 1947, when

the Treaty of Friendship and Mutual Assistance sigaed in Warsaw between the Republic of Polandthed
Czechoslovak Republielowever, the border dispute was not resoluatil June 13, 1958 in Warsaw, where the
Treaty on the Final Demarcation of State Borderssveiggned between the Czechoslovak Republic and the
Republic of Polandpartial border adjustments were made reciprodallgubsequent years in the interests of
both countries).

It is paradoxical that this treaty ended 3 militagnflicts between Czechoslovakia and Poland dutfireg40
years of the 20th century (i.e. in the period 191858). The armies of both countries came intoflzxrin
1919, 1938 and 1945. It is also remarkable thateroporary professional literature in Czechoslovdkiathe
Czech Republic) and in Poland interprets historgednts in the dSin region often completely differently. It is
also negative that politics re-entered the devekgmof the ESin region soon after World War Il. First,
"people's democratic regimes" were establishedth bountries, dependent on Soviet policy, whiahtke the
creation of the CMEA - Council for Mutual Economissistance (founded on January 5, 1949), the Warsaw
Pact (May 4, 1955), etc. Formal cooperation reakiveo significant rifts during this period. Firstlyith the
entry of Warsaw Pact troops (incl. Poland, but aithRomania) into Czechoslovakia in 1968, and tluih the
Czechoslovak army's readiness to ensure "pead@blend in 1980. The life of divided Cieszyn aftexcddes
was ended by fundamental political changes in bothtries after 1990.

3.6 Development after 1990

A significant investment in this period was the saction and opening of a 760 m long road bridgel991),
bridging the OISe/Olza valley together with tli@eszyn-Boguszowice - Cotthlrder crossing (Czech
Republic). The S52 expressway leads across thgdyrishd the D48 motorway continues on the Czeadh sid
Then followed the process of opening other roadk raiway crossings, but also the opening of thealted
green border, which caused a real reunificatiothefhistoric BSin region. The integration of thesin region
with transport infrastructure, which began in thme of Austria-Hungary, will be completed by the
reconstruction of road No. 11 leading from the &lolorder to Fanovice (Frydek-Mistek district), where it will
connect to the D48. The focus of the transportastfucture of the &in region is shifting taCesky Tsin,
Frydek-Mistek, Bohumin and Ostrava. The importasfcthe railway junction irCesky &sin, which lies at the
intersection of the Bohumin - Zilina, Frydek-MisteRieszyn (resp. Bilsko-Biala) railways, is grogin

A typical example of the integration of thé3In region is the merging of the towns(dsky &sin - Cieszyn
and the creation of the EuroregiokSinské Slezsko. The accession of the Czech RepaidcPoland to the
European Union (1 May 2004) is important for reistgrthe original significance and integrity of tiA&Sin
region. An illustrative example is the personatifyfEuropean significancéerzy Karol Buzekwho was born on
July 3, 1940 in Smilovice in theé&$in region (Frydek-Mistek district). Karol Buzek svéhe Polish Prime
Minister from 1997 to 2001From 2009 to 2012, he was President of the Eurodeariament. The second
example is the important Polish family compakOKATE from Ustron (a Polish town neartifiec). The
beginning of the business of the Mokrys family (@3 in the village of Dobra near Frydku, latee family did
business in Skmv (a Polish town near Cieszyn). The company MOKATHe name is derived from the names
MokryS / Mokrysz, Kazimierz, Teresa) still coopesitwith the municipality of Dobra (e.qg. it helpeithahe
repair of the fire station).

Many people from abroad work in towns and villagesr the borders with Poland and Slovakia (espgdral
Karvina, Cesky ®sin, Tinec), all above Poles on the Czech side of té&nTregion. Polish companies serve
services and products to the population on the drood the Czech Republic (e.g. supplies of coalpdyo
furniture, etc., construction work, etc.). The Iboa of the towns of CieszynGesky T&sin - Tinec has not yet
been appreciated. It is not only a local agglonmenatwithin a radius of these cities, around 50@rkieters,
there is a substantial part of significant Europgatustrial production, which gives this region radrdinary
productive potential. An informal and emotional exde of the rebirth of din Silesia is a recent event
(www.seznam.cz, March 21, 2020, Filip Harz€®sky T&in and Polish &in / Cieszyn have actually been one
city for about 15 years. However, the coronavinisi€ (Covid19) and the closure of state bordemradivided

it into two separate parts. The local populatiodésling with it in its own way. They send messaga®ss the
Olsa/Olza river."l long for you Czech. | miss you, Czech Republitie text of a double-sided banner that
appeared on March 20, 2020 by a river on the Pdiisle of a divided city. People froiesky T3in
immediately returned the message to the Polishgdarésin. There can be no better example of the beruffits
the accession of the Czech Republic and Polartet&U for Cieszyn Silesia.
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4 Conclusion

Cieszyn Silesia and the Beskydy/Beskid Euroregienexamples of regional integration due to EU asioes

They are examples of a return to the historicatsad the development of regions overcoming biastade

interests, often enforced aggressively. Cieszyestil and its vicinity has a very high potential fature

economic, social, cultural and ecological developmé&n example is the development of the Frydektékis
district over the last decade (in more detail KuiskarPysz, 2014).

We should take note of the historical experiencthefleésin region:

The potential (especially economic or power, it esd be a strategic location) of a certain regifian
leads to conflicts between states

economic development causes migratory flows, chamgyehe ethnic structure of the local population,
changes in culture, religion, language and its alaentity

if the integrity of the region is maintained (eag a Euroregion) there is a healthy developmeritsof
potential and positive effects in the participataoyntries (e.g. Poland and the Czech Republic.

The core of the din region (approximately 20 km around tBiesky TRsin/Cieszyn double city) has an
extraordinary potential for the future of the Cz&dpublic and Poland, namely that this area is:

traffic crossway (road and rail)

immigration gravitational pole with a strong culilimix

space with ecological, sports, tourist, educatioinalustrial potential, etc.

concentration of entrepreneurs and business paaiie different national roots (Czechs, Slovaks,
Poles, Viethamese, Armenians, Koreans, etc.), sscWalmark, Hyundai, Moravia Steel, Marlenka,
Mokate, etc.

a place where culture and sports activities areeshginger Eva Farna, HGifec, ski center in Wista,
Gorol festivities, etc.)

place of transport integration, e.g. direct traimmection between Frydek-Mistek and Cieszyn, Poland
connection of the D48 motorway with the Polish 8xpressway

an example of cooperation between institutionsh @scchambers of commerce, etc.

-typically filter the activities of companies frothe Czech Republic to the Polish side (e.g. Hyusdai
investments in Poland) and, conversely, to Polishganies in Czech Silesia.

In particular, the districts of Frydek-Mistek, Kara and Cieszyn should be given more attentionombt by
historians, but also by the professional publicufed on economics, business, culture, ecology,Gszyn
Silesia is a living laboratory of European integnat
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Abstract

The article deals with possibilities of using amgblacation of cheaper alternatives of devices
for transportation and evacuation of air mass aaskg in real operation in energetics and in
other associated industries. This article dealsh ilte measurement of the important
parameters of a water ring vacuum pump. Then thanpaters that are declared by the
Chinese producer are compared with real and agtua#asured values obtained by the
laboratory testing. Operational tests were perfaraker validation measurements and there
were created operational characteristics of theiwacpump. The result of the measurement
is the evaluation and comparison of the advantagestalling a vacuum pump from a cheap
Chinese manufacturer compared to established suppliho offer guaranteed quality, but at
a higher purchase price. Measured values and tpstses clearly that the values from a
device label, guaranteed by the manufacturer, dapadrusted, and when purchasing these
devices from foreign or even unknown manufacturgrshould be taken into account that
there may be other risks - such as the qualityhef materials used, reliability, etc. The
customer should consider if they wants to save mahéhe expense of quality and reliability.

Keywords: Operating Parameters, Price Performance Ratio Congpa, Vacuum Pump,
Water Ring Vacuum Pump

JEL Classification: Q310, Q410, L640

1 Introduction

With the development of telecommunication techni@eg manufacturing processes and availability of
information, new options for the purchase of a wideiety of goods are opening up worldwide. Thattkthe
availability of the Internet and the offer on ttedes portals, it is now quite a standard to bumgef everyday
use, electronics, clothing and more goods from adhr&ecently, new opportunities have also openefuthe
purchase of specialized machinery and machine .pBreviously, these goods were mainly in the offér
specialized companies, but with the advancing timé possible to order almost anything in so-ahlle
"aftermarket”. It is worth considering - what theadjty of these products is, especially from théaAisand other
third country markets. Specifically the goods adfin China. It is good to consider whether godus are
sometimes suspiciously cheap can also be of adequetity. Most of the components and various parés
produced in China and used in devices worldwideislta question of what materials are used for each
component, what the quality control of the prodaand what technology for production is used. Arotissue
represent different standards and demands for begrality of work. This article will try to reveahe pitfalls of
purchasing cheap technology from Asian producettararea of energetics.

1.1 Vacuum Pumps

Generally, Vacuum pump is a machine, which is usethly for evacuation - pumping gas or air out fram
specific space or place (from containers, pipesem@irs, production line, sterile area, ...). Impiple, we can
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say that it is an air pump or a gas pump. By evamgiaf this air or gas from a particular space,cneate a low
pressure conditions in this space. We can saytliee¢ was created a partial vacuum. In generadcaum pump
maintains a pressure below atmospheric pressuaecigrtain space. So the vacuum pump can be ushddot
evacuate certain space of redundant air or gaseffample, it can be used to solve the problem odtaa of
pipelines in conventional water pumps, aspirateardus gas from the controlled area, etc.), oraiesport this
air or gas to another space, so it replace thetitmof air pump. Types of vacuum pumps are dividhgd
construction, function and use. Depending on timetion and arrangement, they can be divided intohaeical
vacuum pumps, jet pumps, lamellar, oil, piston,eraing types and sorption vacuum pumps. Thereotirer
special designs, but these work on a differentgple of evacuating gas from the monitored aredadBas
construction types can be for example divided Rosjtive displacement vacuum pumps"* which are utiieg
principle of expanding and cavitation in its worgsichamber. These vacuum pumps are good for perfigriaw
vacuum conditions. ,Liquid ring vacuum pumps"“ aresncommon used in industry and are working on the
principle of change of the working space (These tgfpvacuum pumps are most common). ,Momentum feans
vacuum pumps" are high-speed machines working #etise fluid and transfer of molecules of gasesetlzee
suitable to perform high level vacuum. Special typé vacuum pumps are based on sorption princifse.
special an installation is for example ,Entrapmegatuum pump“ which works with low temperatures and
produce the best levels of vacuum, these vacuunppuare used in special applications as cryogemicsTae
development in the field of evacuation devicegilsangoing. [1, 2].

Our type of vacuum pump chosen for testing is Wetey type vacuum pump. This type of constructiam c
provide evacuation of gas approximately in quanttyge from 2 to 1000 m3.h-1, with pressure drayptisig
from 102 Pa up to 102 kPa.

It is a vacuum pump whose rotor is equipped wittved blades. These blades are located eccentrag#linst
the stator. During operation there is cooling wdgel into the pump working area. This water is iearby the
blades and forms a "ring" around the inner circuariee. This will create tiny chambers which arertamad by
individual blades and the water ring. In the suttarea, the volume of the chambers first increases the
suction of the gas occur. Thereafter, the volum#éhefchambers is reduced by the rotation of thergdc rotor
and gas is dragged to discharge pipe from the wgr&pace of vacuum pump. Part of the liquid is disoned
with the exhausted gas out of the discharge pip&tsis water is need to be separated from the etadwas if
needed and also new water need to be refilled ttdovacuum pump. The vacuum reached depends on the
temperature of the cooling water and on the bammptessure. For the purpose of our testing, thin€se
manufacturer Shandong CHINCO Pumps Co., Ltd. han lmelected. The offer of this producer is quite
extensive and there is no problem with deliverptio country. Price of devices offered by this comps also
very interesting and the company also present$ @seestablished in the industry with its pleaganasentation.
The purpose was to compare the operating parandgelared by the manufacturer and to assess trentatie

of a cheaper pump compared to conventional progutiieh are, however, more expensive.

Figure 1 — Water ring vacuum pump in cut. Source: Author.

o

Legend: 1. Eccentric rotor with curved blades. tat@ with working area inside. 3. Water pumpea itite working area to
perform action and to cool the device itself. 4etrof gas — suction. 5. Outlet of evacuated gas.

154



2 Material and Methods

For testing purposes, the vacuum pump was selemtedrding to the parameters and amount of the gas
withdrawn from the process. The individual paramsetdeclared by the manufacturer and the operating
characteristics are shown in the table below.

Table 1— Declared parameters of tested vacuum pump.

Type: 2BV2-061

Manufacturer: CHINCO Pumps Co., Ltd.
Year of production: 2016

Serial No.: C1611132

Maximal suction power: 52 m3th

Water consumption: 2,5 l.min

Power input: 1,45 kW

Type of engine: YX3-90S-2T2

Voltage: 380V

Weight 22 kg

Source: Values from the label of the tested vacpump.

Figure 2 - Power Characteristic of Vacuum Pump providedMgnufacturer. Source: Characteristic from the
prospectus from the manufacturer CHINCO Pumps IGd.,
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The vacuum pump tested was connected to the tdséingh built just for this purpose and subjected series
of repeated tests. The pump was evacuating theegsagas from the reactor for biomass energy tredtine
torrefaction. To carry out a series of differergtéeof each part of the vacuum pump, an extra miegsstand
was created, on which various devices could be ected and all data measured can be collected tputem
The pump was tested under various operating mod@gdoads - one of the load where the most realetid
relevant data can be obtained - was the full Idgdiull load it is possible to monitor and recondividual
parameters for comparison with declared values.data was recorded online using the Almemo datgeog
from Ahlborn. The following tests and procedureseénheen carried out during all experiments to desahe
individual pump parameters:

1. Measurement of temperature and relative humidigll of the operationally important points.
2. Measurement of static and differential pressures
3. Gas flow rate measurement on eccentric oriflatep

4. Measurement of water flow to the vacuum pump.
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5. Measurement of the electrical power of the vatpump using the Yokogawa WT230 electronic wattmete
6. Measurement of winding by impact generator SRStEnic type SPS 215A.

7. Symmetry measurement of electric motor windigighbilent 34401A.

8. Measurement of insulation resistance by megatdm@hauvin Arnoux 6545.

9. Loss factor measurement using Hameg LCR meter.

10. Measurement of impedance, inductance and a@sistance using Hewlett Packard ACP / A and Yakay
WT210.

11. Thermal imaging of individual parts of the vaoupump using the FLIR SC 610 thermal imager.

All measurements were made in repeated seriesamading toCSN EN ISO standards. Measured values were
recorded and verified during repeated tests. Tslments have been properly calibrated [3, 4, 5].

3 Results and Discussion

Operating and performance characteristics weremeted from the measured data of the tested vaquumm
2BV2-061. All monitored parameters that could affdee overall efficiency of the pump and the partare
declared by the manufacturer were assessed. Omettidigure there is real characteristic of thegds/acuum
pump obtained by series of tests on our measurestand. This is the characteristic, where the ldgge
difference between our measured parameters anthptees declared by the manufacturer can be seen.

Figure 3 — Power characteristic of tested vacuum pump.&oukuthor.
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As for other measurement that can influence detlpegameters by the manufacturer results are |sbémiv:

. Temperature and humidity have remained in noxakles for the whole time of testing.

. The pressures at the time of testing were stable

. The gas flow rate was lower than the officidlieadeclared by manufacturer.

. The water flow was constant.

. Power input was higher than officially declatgdmanufacturer.

. No significant deviations were measured, thieddhce of the measured values is <5%, which isfaatory.

. Maximum winding unbalance is 0.63%, which igsfattory.

0 N O O A W N P

. The measured maximum resistance of 2.009 Ohs#igfactory.
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9. The maximum loss factor was 0.003, which iss§attory.

10. The active resistance does not change too ohudhg the measurement, the maximum range was@hhb,
which is satisfactory.

11. Scanning of individual parts with a thermal gaadid not reveal any places that would indicateribeating.

Moreover, when testing the device, the sealing elgm- the gas seals rings - were damaged andohbd t
replaced. This incident meant a partial disassembtiie vacuum pump and thus an unplanned shutdown.

4 Conclusion
Based on our evaluation of the tested device mgesf real-time usage, we can state the following:

A positive factor is purchase price from the Chang@soducer’s. The approximate price that can baiobd
from retailers is between $ 480 and $ 560. Thisgpmay be increased due to the shipping costse lfoak at
manufacturers and sellers of water ring vacuum muogr and European markets - for example, Vacuum
Bohemia offer a VBV2 061 pump with almost identige@rameters, but at a price 4 times higher. Other
manufacturers such as IN-ECO, s.r.o, Danish AtlagaB, or the traditional SIGMA Pumpy Hranice, s.offer
vacuum pumps of similar parameter at 3-6x high@egrthan Chinese companies. It should be notddtiea
overall processing and materials used by the Chimeanufacturer are much lower quality than thoseuwf
traditional manufacturers. Our producers have fgyafuropean normative control and quality testidé¢hen
choosing a Chinese producer - there is a risk ofadge to the pump or its components. Such a situatieans
stopping the operation and repairing or replacingith a new piece. If Chinese vacuum pumps are fekable
and of lower quality, it is risky to use them foaeple in pharmacy or healthcare. In industriabdpiaiion, such
shutdown failures mean the entire associated psaas which brings considerable financial loss.

However, the biggest problem is that the manufactspecifies vacuum pump parameters different freatity.
Higher power consumption and lower gas output &aareng. Measured power input at our testing staad
1.937 kW, whereas the manufacturer declares cortsomonly 1.45 kW. The difference is 0,487 kW. lew
imagine a friendly option variant of use of sucka@uum pump in a standard one-shift operation (8ing
hours, from Monday till Friday excluding weekendaconsidering the vacuum pump works on averagauvsh
a day, we count few hours for the maintenance per Ytotal 1 day a year), and approximately 251kimgr
days, the year difference of consumption of eleityrifor 250 working days is:

2507-0,487 = 852,25 kWh 1)

With an average price of electricity in the yeal20n the Czech Republic - on average 4,58 CZKkjeéh, the
year difference in consumption of the vacuum pumpgared to reality is:

852,254,58 = 3903,305 CZK (2

If we consider, that the vacuum pump will be irstlin a three-shift operation (3x8 working houngiole
week, each day a year) the vacuum pump will be imgrR1 hours a day. There will probably be moresdagr
year for maintenance, consider 7 day a year fraad 865 working days. The year difference in congtiom of
electricity will be:

35821:0,487 = 3661,266 kWh 3)
Again with the average price of 4,58 CZK per k\Whie year difference in consumption of the vacuum pisn
3661,2664,58 = 16768,598 CZK 4)

In terms of proper maintenance, the service lifa afater ring vacuum pump is in tens of years (\pithper
check and maintenance of seals, bearings and stresssed components). If we look at the case ofofise
cheap Chinese vacuum pump at the price of appra&iyndl 000 CZK, working in one-shift operationgth
hidden power loss will be the same as the pricahef cheapest quality vacuum pump from a domestic
manufacturer. Approximately 40 000 CZK after 7,4%8s of work of this Chinese vacuum pump. If weklab
the case of three-shift operation use, the hiddes Will cost the same money as the quality vacpump, and
this will be in less than 1,73 years. When usirg ¢heap Chinese pump longer time, the hidden finhhuss
will be growing due to higher consumption of el@gity. Also with the time there is a bigger chammdeminor or
fatal damage of such a pump due to lesser qualitmanufacturing and material used. The use of Glane
vacuum pump can be recommended to use in spesiallations, where it will be running less workihgurs
and or in experimental use, where no risk of heaftth property damage is likely to occur. Other faobis that
gas output and total evacuated quantity is lowan tiheclared. This can be also dangerous if theatiparneeds
to be precise and fully covered. This is to be @ered by the user at their own risk and judgemiénte look

157



at other parameters tested and measured, we darttsiithere are no more anomalies at the devideah the
values are within normal limits [6, 7].
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Abstract

The systematic increase in the share of older peophe population has a significant impact
on the functioning of the labour market and tharereconomy. From a perspective of the
labour market, aging society is both a threat tegyfrom a decrease of people in working
age and a chance for e.g. an improvement of rdtpsofessional activity of older persons.
What is more, the predicted demographic situatiem loe a catalyst for the development of
new branches and a demand for employees repreggmtifessions that are closely related on
satisfying needs of senior part of the society. Titegature mentions the concept of silver
economy, which can be a response to above mentioaresformations. The aim of the article
is to indicate the scale of loss of labor resouiceBoland and the possibility of using the
professional potential of the elderly in the sihemonomy model. The article uses the desk
research method. Research was based on an ardlyssliterature of the subject and source
documents, as well as statistical data obtained filatabases of the Polish Central Statistical
Office.

Keywords: labour market, economic activity of the elderlylezly people, silver economy

JEL Classification: J11, J14, J21, J23

1 Introduction

The issue of the direction, dynamics and consemqgatdemographic changes has been one of key rigmwie
a wide public debate in Poland for over two decadée necessity of searching for solutions in tieédfof
social and economic policy, considering demograpbiaditions of economic development, resulted greawth

of interest in the concept of silver economy. laisonfirmation of a change of approach towardsequences
of ageing of modern societies. While several yeays, this phenomenon was perceived only in terma of
burden for the state and society, a threat totigldgy of pension systems, nowadays, the attenganore often
paid to the fact that a growing share of older pedp the population is a great capital for sociatl economic
development.

In the field of labour market, the need of moraciéht use of the professional potential of thisiabgroup is
seen not only in the context of demographic pragastbut is already felt on Polish labour markes tiu already
observed deficiency of labour force. The aim of #éinicle is to indicate the scale of loss of labesources in
Poland and the possibility of using the profesdipagential of the elderly in the silver economy aeb

Real demographic data and their projections intd decades unequivocally indicate the necessiiptensify
activities in favour of using the professional pdiel of older people. It seems that awarenessisf fact in
Poland is just only shaping. The article presemsdynamics of changes of labour resources in éngppctive
by 2050. It focuses on the role and importancéheffrofessional activity of older people for thentbouity of
economic growth, as well as barriers limiting it.h& is more, it also discusses the demand charafter
undergoing changes in the field of employment i ¢bntext of the development of silver economy sTgaper
fits in the current discussion on silver economg provides an introduction to in-depth researcthis field.
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2 Material and Methods

Based on the assumption that the systematic inergashe share of older people in the populatios ha
significant impact on the functioning of the laborarket and the entire economy, the article attentpts
approximate the concept of the silver economy,gatzed as a response to modern demographic changes.

The considerations began with the presentatiomefdynamics of changes in labour resources in Bdflathe
perspective to 2050 based on statistical data médafrom the databases of the Central StatistiditeD
Attention was paid to both the problem of the loSkabour resources and the change in their agetste.

Based on the literature on the subject and on &s& desearch, the determinants of professionatigctf the
elderly were discussed, indicating its main bastiefhe main part of the article contains considenat
regarding the silver economy as a model of the @rgncreating opportunities to use the professiadtntial
of the elderly. At the same time, reference waseartadPolish experience in creating regional sohgiceferring
to the silver economy.

3 The Essence of the Concept of the Silver Economy

An analysis of the economic literature on conterappeconomics systems indicates, the growing istesé
theorists, researchers and decision makers in dheept of the silver economy. Although more and emisr
being written and discussed on the subject, theiggralefinition of its essence raises some prohldénshould
be emphasized that the concept of "silver econamgbometimes used interchangeably with the phrsibeef
market", which appeared in the early 1970s in Japan

Although being a new idea, it already has varioaysvof interpretation. The above results from thet that
some see in it mainly possibilities of a greatdivation and longer professional activity of oldemployees,
while others focus rather on creating new jobs.ersary for service of older people and new po###silof
economic development, resulting from ongoing deraplgic changes. However, these two perspectivebean
combined into one and the concept can be regardadvide way.

In the 2020 Strategy of Human Capital Developmsihter economy sector is defined &sconomy considering
the age structure of the population, in which anffigant role is played by people in mature or aldge”, or:

,a model of economy responding to needs of oldespfee and allowing use of the potential of people in
advanced agé€Strategy of Human Capital Development 2020, p. 84)

B. Urbaniak postulates a broad perspective of illierseconomy. As Urbaniak indicate't refers to the entire
socio-economic system at the national, regiondboal level, when decision-makers are guided ndy by the
pursuit of the needs of aging societies, but threytrging to make demographic change an impulsgréate new
development opportunities. All generations will teir beneficiaries’... Silver economy creates highly
qualified jobs in manufacturing and services, hadrdluence on a growth of human capital, and giaehance
for work for younger and older person@Jrbaniak 2016, pp. 284-285).

Such complex approach towards understanding theepbrof silver economy creates chances for notieven
greater potential advantages resulting from implging its assumptions.

The concept of the silver economy is part of thiergdic and research trend called gerontechnol@gygering
many interdisciplinary issues regarding technolagy the aging process, and its overarching gdaliimprove
the daily lives of older people [Graafmans, Taip&@lbarness 1998, p. 3n addition, it can also be assumed that
the silver economy is part of a broader sustaindblelopment strategy, assuming the even use ofiress,
including human resources.

The decline in the absolute size of the populatioworking age is one of the main threats to thetioity of
the economic growth process and the possibilityngdroving the standard of living of the populatidn.the
subject literature, there is a common opinion #halower pace of growth of labour force resourcas loe a
burden for economic development, what in futurespective can result in a reduced standard of liyixgce,
Schieber, 2011, pp.163-164).

1) In order to prevent the aging of the populatiorbezome a barrier to economic growth and not to
inhibit the process of improving the standard wiflg, two strategies are implemented:

2) Increasing the size of labour supply by profesdiaaéivation of people who remained professionally
inactive or persons from groups of a low profesai@ttivity,

3) Increasing competences of employees, increasinguimder of implemented technical innovations.

Both strategies create chances for maintenandeeafdntinuity of economic growth. Assuming thatrevgth of
labour resources at any level of productivenessnsea greater production, regulations and statelgypo
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focused on professional activity of people will ifea key importance. This issue has a special mgaifiwe
take a look at the dynamics of changes of quaatity age structure of labour resources in Poland. (Ta.

Table 1 - Projected population of Poland in accordancectmnemic age groups considering old pension age
(thousands)

2050
Specification 2013 2020 2035 2050
2013=100
Pre-working age 0-17 6 995 6773 5568 4 963 71,0
Mobile working age 18-44 15 338 14 219 10725 9331 60,8
Non-mobile working age 45-59/64 9084 8 568 9990 7 252 79,8
Post-working age 60 +/65 + 7078 8617 10193 12 404 175,3

SourcePrognoza ludnéci na lata 2014 -2050GUS, Warszawa 2014, p.148.

An analysis of projected data indicates maintenafceurrent trends in future, i.e. outflow of pogtibn and
significant changes in age structure, what restdt® known mechanisms concerning relationships betwthe
number of births and deaths and the state of ptipala The perspective by 2050 predicts a graduap abf
persons in their pre-working age (about 2 milliontatal) as well as persons aged 18-44 (by 6 milliolt is

estimated that the greatest scale of the droptakk place in the years 2020-2035. The number oplgein

immobile age will be increasing in next decadedjl #935-2040. What is more, in the course of prest
guantitative changes in particular age groupsetéll occur changes of a share of each of thesapy in the
total population. To compare, in 2013, people ieirthpre-working age as well as those in post-waykamge,
constituted over 18% of population each, while rieing 63% were person in their working age. Howevwer
the last year of the prognosis, the potential lab@sources shall constitute 56% of the populatishile a
significant difference will be noticed between plaions in non-working age — the share of oldetheim (post-
working age) will twice larger than the younger qipee-working age) (The Polish Central Statisti€dfice

2014, p. 149).

In demographers' view, Poland has found itselfunhssituation of demographic development, that emen
increase in the fertility rate to a level guaraimgesimple replacement of generations in a shaiibdewill not
reverse these processes and will not stop thendedah the population of the country. At such sigmift
distortion of the population’s age structure, thegess of demographic rebuilding is a slow procesgiring
consequent long-term activities. Realisation ofeav rpro-family policy, e.g. related with 500 plusogramme
brings some dose of optimism. However, accordinigit@l estimations, even in the course of reaisaof this
programme, one can not expect a complete inhibifathe drop of population but only a significafdgvwedown
of this process. It should be also mentioned tffeces of demographic trends are additionally aggred by
emigration.

A change of age structure is equally essentiahasudflow of potential labour resources. A growfhshare of
older people in the population also means ageirlghafur resources. In this context, a special ingyae is of
the issue of using the potential of the mature plldbour resources and encouraging persons wie fension
rights to longer professional activity. In the ceptof silver economy, professional potential afeslpeople is
regarded as a significant capital for developmElence, the need to create proper conditions forpbete and
effective participation in economic life by professal work is natural.

At the same time, attention is drawn to the neeéhtoease their productivity. The literature of thabject
describes so called productive adfhg.e. aging that enables older people continuirtiyagarticipation in the
social life and earn their own living. Grassrootghe concept of productive aging include the belwat older
people are active actors, capable of producingcaadreating valuable, wide-understood products serdlices
in the social, economic, politic or cultural sphekéinterlong, Morrow-Howell, Sherraden, 2001, ppl&
Barabasch, Dehmel, Loo, 2012, pp. 9-34).

In the context of labour market, productive agaogsists in providing a safe and healthy work emiinent to
all people by complex strategies that enable optiaretioning at any age, including older persons.

16 The termproductive agingvas introduced by R. Butler, who, being anxious big@gtion and wrong presentation of older
people as less fit to fully participate in the sbdife and generating high costs for a state, dksgtito present a more balanced
image of capabilities and potential of older peopletler, R. N., and Gleason, H. ProductiveAging: Enhancing Vitality in
Later Life.New York: Springer, 1985, s. XII.
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4 Conditions of Professional Activity of Older Peofe

Assuming that professional activity of older persda one of key factors deciding about the dynanoits
economic growth in conditions of silver economyatas$ try to increase the level and extend the tirine
professional activity of this group by proper legagulations. This strategy varies much from presistrategies
implemented in the 1990s. At that time, not onlyFialand but also in other European countries, thneree
introduced pension privileges, encouraging oldeopte to finish their professional activity earlieduch
solutions were to be a cure for unemployment ofngppeople. However, as stated by OECD experts pitiaty
was based on two false prerequisites. First, thebau of jobs in economy is not strictly specifi&bkcondly,
after entering the labour market, young employeesiat automatically replace older ones at the sposts
(OECD 2014, pp. 21-22).

It should be mentioned that the final result expedsin the form of rates of professional activéyan effect of a
complex process, determined by factors relateddividual capabilities of an individual, as well lag external
factors (dynamics of economic growth, labour magddicy, etc.).

One can risk and propose a thesis that the awarefidise fact that human capital of older peoplenisssential
ground for development of silver economy is slowhaping in Poland. As far as directions and rufethe

policy of employing older people are concernedrdtie a full coherence of Polish documents withbgloand
European acts in this field. In order to incredse kevel of professional engagement of older peoplés

necessary to provide the labour market to themudlieg various forms of support in finding and ntaining

employment, as well as to respect the ban of digcation due to age. Current instrument of the qyobf

employment of older people in Poland concerned Ipaimature persons still in their working age. Howevn

the context of data presented in Table 1, it issipehsable to develop solutions that will encouralge seniors
to be professionally active, especially becausesttage of this age group in the society shall kesiasing in the
fastest rate during incoming years.

Basing on experiences of Polish labour marketethployment rate of people from older groups of viglage
has been increasing during last few years, whileritains at the level of several percent amongopsrsit
pension age.

A review of the literature of the subject and aablé results of studies on the professional agtigit older
people allows one to indicate barriers limitingaatess to the labour market to older people, inctpd

— stronger competition on the market and high codtsrumning an economic activity, making
entrepreneurs searching for the cheapest and teeeaffiwient employees, what is a potential thfeat
older people, who, for example due to more yeaseofice, generate higher costs than young people;

— dynamic development of new technologies imposirg rikcessity of knowing them, what can be a
problem in case of older people;

— common stereotypes concerning older employeesejpect as less flexible, more often being ill, etc.;

— Special protection against termination of employtremtract for employees who have less than four
years to gain pension rights;

- relatively low qualifications of older people, theed of acquiring new skills and qualificationgdack
of proper training (Szostakowska, Ogrodzka-Klep2@¥3).

The above limitations result in the fact that skikxperience, and knowledge of older people ardéutig used,
what constricts their significant role in the dehent of silver economy in Poland.

5 Demand for Labour in Conditions of Silver Economy

Demographic transformations have their consequesisesin respect to the size and structure of gmeahd for
labour. On the one hand, the process of graduakase in the percentage of older people in theeenti
population is treated as a real threat to the emgnoin particular, for public finances - but oretbther hand it
can creatively influence the economy by creating npportunities for its development. These new ibigges
can concern development of previously not usedrpiaieof older people, as well as chances for aiggment
of the activity of entities providing goods and\dees to older persons, or, finally, arise of nexgraents of
market/branches, which can offer a pioneer offegarfds and services.

Comprehensive approach towards understanding tieepb of silver economy creates chances for ngtieiren
greater potential advantages resulting from implging its assumptions.

Introduction of assumptions of silver economy camehan influence on developing new possibilitiethim field
of a growth of demand for labour in branches aralgssions which are strictly related with satisfyimeeds of
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older people. This can also relate to the medicdlraursing branch, including a growth of demandwork of
geriatricians or carers, what previously was nod gfeat interest of representatives of labour lsufmhe above
mentioned lack of interest may result from an éxgsgap in declaring needs in this scope, as veeltdl not
high, when compared to other countries, incomesladr people. This branch can develop also in tea af
providing new technical and technological solutionsed in the process of rehabilitation or monitgrihe
health condition of older people. That, in turnsuis in a necessity of development of scientifitd a
implementary studies in this field, as well as egeece of new entities interested in production delivering
goods and services of this type. As far as thedabmarket is concerned, this creates new poss#silib creating
new jobs.

In a similar way, it is possible to analyse challes of other sectors of the economy, which can ftaw@hare in
transformations of labour market resulting from dgnaphic changes. The literature of the subjeanfdates
propositions of sectors of market that run actegtin fields specified as "age sensitive”. In apegkpublication
New Waves of Growth, there are specified areas dbastitute fields of observation as far as pobsés of
development of silver economy are concerned. Thesdeade: education in older age, goods and servades
holiday and entertainment branch, health servicellness, services related with health branch, fifen
products and services adjusted to age, and conqum@ucts considering agsléw Waves of Growtl2011, pp.
8-9).

A more precise approach to this issue is repredehie P. Enste, G. Naegele, V. Leve, who perceive
development potential in fields like below:

- IT technologies in medicine;

- adaptation of apartments and services making diféee;

- promotion of independent life basing on IT techigids;

- gerontology branches essential for economy of healt

- continuing education and culture;

- robotics of services in the area of improving inelegent life;
- mobility and promotion of its elements, e.g. traffafety;

- leisure, travelling, culture, communication, erda@rment;

- fitness and wellness;

- services facilitating everyday life;

- financial services, especially in areas of cagitakection, wealth maintenance, counteracting bsée
savings (Enste, Naegele, Leve, 2008, pp. 330-331).

Development of branches related to senior econa@agns to be a necessity, but also a chance thatrth w be
used. One of key advantages predicted in the §tradé Human Capital Development 2020 resulting from
development of this branch of the economy is a ¢nowé new jobs, especially an increase of a groalfed
“silver jobs”, i.e. jobs producing goods and seegicrelated to needs of seniors (Sdshka-Kawiecka,
Kotakowska-Seroczska, Ziewiec, 2016, p.16).

One effect of ongoing demographic transformatiespecially ageing of the society, is creation ofcatied

white jobs, i.e. generating the demand for labguthle sector of caring and health services, remtlerainly for

older people. The importance of this sector in@egwoportionally to an increasing number of oldeople in

the population. Presence of “white” professionghia group of professions that will be searchedrfdhe future
is a very probable direction of developmeft increasing number of older people shall increéasedemand for
new jobs in care and support field for this ageugr(Regional Development Observatory, 2016, p. 8).

Assumptions concerning the necessity of adjustiregsituation on the labour market to ongoing dermpigjic
transformation are more clearly expressed alsdrategic documents. For example, the Regional Qipaia
Programme forSwictokrzyskie Voivodeship for 2014-2020 includes aititg related to promotion and
increasing competences and professional qualificatie.g. among people aged 50+ and with low dcatibns.
These activities also mention the possibility ofz&leping jobs in “white sector” and in “silver argiteen
economy”. It is supported by e.g. the necessitgrehting new jobs for people aged 50+ in order tbeyld
increase professional competences and qualifit{®egional Operational Programme fdiwietokrzyskie
Voivodeship for 2014-2020
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In the report titledPotential of labour market of tédroivodeship in the field of silver econonaythors pay
attention to numerous barriers and threats relaid adjusting labour market to changing realitys the most
serious and difficult ones, they regard financialrlers related to low expenditures on caring aretioal
services. According to them, finances are the maason of shortages in human resources at careesarid
social care institutions. In their work, weak sigeaking development of silver economy difficult lite also
e.g. spatial differentiation of an access to cdediciencies in the field of qualifications and qoetences of
“silver collars” within the scope of services fogrsors, deficiencies of some professions relatedat@ and
medicine, insufficient number of institutions supgmy activity of seniors, poor cooperation betwestiities
supporting older people (Ciepucha, Koniewski, 2q12,04).

Short staff being one of barriers for developmehsitver economy requires actions, which in the efaso
called “ordered specialties” at higher educatiohosts, could have an influence on a growth of etlanan
indispensable fields. However, the situation is enowmplex. According to a report by the Supremen@iea of
Control, e.g. in the area of education of staffthia nearest future, the number of medicine dogctastists, and
nurses in Poland will not be high enough in ordesdcure medical care for all people who needatli&ska-
Kawiecka, Kotakowska-Serocigka, Ziewiec, 2016, p.16). One of causes of suatle & economic migration of
medicine graduates. This makes us think that ih sitoation, a probable deficiency of labour supplly result
in a necessity of eliminating it by accepting labaasources from other countries. Another posséne
desirable variant is re-emigration, however it ieggieither significant improvement of salarieseleor arising
of new factors (e.g. Brexit in United Kingdom orrBpean migration crisis), which will additional entives for
people to return to the country.

6 Conclusions

Inevitability of ongoing demographic changes impl@&greater necessity to search for ways and plitsssbof
counteracting their negative results or at leashit@mpt of attenuating them. The concept of sikesnomy
assumes a use of the potential of older peopleatsat directing the development of the economy tdwar
achieving maximal advantages from these transféomat Polish labour market struggles with strudtura
problems, a lack of match between demand and supplye qualifications and professional context. atvis
more, demographic projections depicting changélermge structure of the population indicate thatgroblem

of a loss and ageing of labour resources will egealThus, there increases an interest in the pordesilver
economy creating chances for maintaining economowth in conditions of ageing society. In orderatthieve
this, it is necessary e.g. to notice the professipotential of older people on the labour marketvall as on the
market of goods and services. Promoting educatiospéecialties that are already today charactetised less
number of representatives (medical professionshosd related to care over older people) can briegtgr
potential advantages at the moment when needsisnatiea emerge. However, the above requires earlier
activities and building a belief that such direntis indispensable. Not using chances for laboukaetaand a
whole economy can mean a pessimistic scenario lftar goeople as well as for the rest of the protesaiy
active society. It is therefore necessary to créaterable working conditions for the elderly andr/to create
jobs dedicated to seniors, as well as to offer gad services that meet the changing needs af pdaple.
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Abstract

The ability to recognize opportunities and create nwvays to exploit them is the foundation
of business. Sometimes these are completely nesiljldges, taking the form of a radical
breakthrough in technology or in the productlits&nother way is that innovation take the
form of newly acquired outlets or new ways of pding services in the existing market.
What distinguishes real innovators from other congmis the ability to effectively manage
innovation and the innovation process. Innovati@mmagement is linked to the financing and
organization of innovation-making people. On théeot hand, the management of the
innovation process is based on the managementdofidnal steps from invention to the
launch of innovation to the market. Despite the that business management is aware of the
importance of innovation, it does not always apphodnnovation management and
innovation process effectively. It is therefore omant to identify the problems that arise in
managing innovation and innovation process and betppanies to fix these problems. The
contribution of the paper is to evaluate the manege of innovation and innovation process
in selected enterprises in the Moravian-Silesiagiéte in the Czech Republic and in the
Silesian Voivodeship in Poland. The evaluation Wwél based on primary data, which will be
obtained through a questionnaire survey. The resesample will be 60 Czech and 60 Polish
innovative enterprises, i.e. companies carryingiotgnsive product, process, marketing and
organizational innovations. The evaluation of ination management will be based on an
approach to innovation management based on fouagesnent models - the opportunist, the
advocate, the enabler and the producer accorditiget@authors Wolcott and Lippitz (2007).
These two authors emphasize the way in which inthmvais financed in innovation
management and the way of organizing the implentienteof innovations. The cluster
analysis will identify differences in the managemehthe innovation process for selected
Czech and Polish enterprises. The results obtauilede shown using dendrogram.

Keywords: cluster analysisnnovation activities, innovation process, innovatinanagement

JEL Classification: O3, L2, M1

1 Introduction

What distinguishes true innovators from other coniggis the ability to create a enterprise managémsestem
that supports the implementation of innovation.ovation management is part of the strategic manageof a
company and can be implemented through the BSCaddihsed on a system of selected indicators - giroje
management or the approach of authors Wolcott apittz.(2007), who emphasize the way of financingl a
way of organizing the implementation of innovationghe management of innovation. The aim of inniova
management is to strategically direct the comparngisovation activities and their financing. When
implementing innovation activities, the company &aeus on product innovation or business processvation
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(Oslo Manual 2018). Product innovations are thed¢huof a new or substantially improved product ewie.
Business process innovations are internal processvations that involve the introduction of a new o
substantially improved method of production, thiedduction of a new IT system or information prcgieg in a
company. Further substantial improvement or intotidtn of business support activities such as adstration,
maintenance, purchasing or accounting. Part ofrthevation of internal processes are marketing wations
representing the introduction of a new way of prtéoro Organizational innovations related to thedduction
of a new way of organizing the management of sepliustomer relationships.

On the other hand, the management of the innovatiocess represents the management of the praepssas
the implementation of a specific innovation, frohe tdevelopment of a new product, from the obtairang
invention to the launch of a product. Kassay (20&@ms that the innovation process is developed on
knowledge and creativity and is based on the amadf invention, innovation and diffusion of inndicm.
Herzog (2011) defines the innovation process amea sequence of events that occur when people aeazid
implement their innovative ideas together in artitasonal context. The innovation process begirithwhe
generation of ideas and ends with their commengéal. The innovation process consists of preparfnipe
innovation, implementing the ideas and developing &unching the innovation. The defined stepshef t
innovation process are similar for most authors §fiioak and Chal’, 2008; Herzog, 2011; Kassay, 2013
Peterkova 2018). This is usually the phase of gdimgr invention, creating innovation and launchimg
innovation. However, the authors Tidd and Bessa@138) claims as part of the innovation procesdss the
learning phase which serves to gather knowledga finished projects and allows its use in the mgtieration

of products.

Problems arise in the management of innovatiorvities and the innovation process. These probleras a
important to identify and subsequently eliminatenth

The contribution of the paper is to evaluate thenaggment of innovation and innovation process lacted
enterprises in the Moravian-Silesian Region in @eech Republic and in the Silesian Voivodeship ataRd
including the identification of problems that arisethe management of innovation activities andoiration
process. The evaluation will be based on primatg dénich will be obtained through a questionnairesey and
verification of four models of management of innbea activities - the opportunist, the advocates &mabler
and the producer according to the authors Wolaudt ldppitz (2009). The research sample will be TA&ch
and Polish companies. Two border regions were tglefor comparison of companies, namely the Moravia
Silesian Region (CZ) and the Silesian Voivodeshifi)( with regard to similar economic and cultural
development and conditions for implementation avalweation of innovation activities. The cluster busés will
identify differences in the management of the iratmn process for selected Czech and Polish emdemrThe
obtained results will be represented by using aldmram.

2 Theoretical and Methodical Approaches

The current state of knowledge is based on contesmpoknowledge presented in domestic and foreign
professional literature related to innovation mamagnt in the company and the results of own rebdacused

on the management of innovation concepts in in@lstenterprises within the project OP VK CZzZ
1.07/2.3.00/20.0296 Research team for modellingi@mic and financial processes at VSB-TU Ostrava (co
researcher) and from own research focused on thlysis of innovation activities in SGS project SP317
"Evaluation of innovation activities and identift@n of problems in management of the innovatioocpss in
selected companies in the Czech Republic and Pbland

Authors Veber et al. (2016), Tidd and Besant (201R)asnicka, Glod and Wronka-Pospiech (2016),
Birkinshaw, Hamel and Mol (2008) point out that tbstablished innovation management system plays an
important role in the creation and implementatidrinmovations in the company. According to Veberaét
(2016) innovation management represents a complagtivities associated with the initiation of inragion, up

to their application. At the same time, KoSturiakdaChal” (2008), Krasnicka, Glod and Wronka-Podpiec
(2016), Hitt (2006) emphasize that innovation mamagnt should be accompanied by building an orgtoiza
that has the ability to learn and innovate itsélfithors Wolcott and Lippitz (2007) show how to iaie an
internal business that generates new use of magq®irtunities. It is a new type of internal busgmapproach

by which the company's management and its own&aterconditions for the creative environment fagirth
employees. The authors created a matrix of founmaddels of internal innovative business with relgtr
organizational responsibility and resource autkiorithe access to finance is considered to be theuree
authority. It can be either ex post or ex ante. &kgost approach to the provision of funding islelsshed on
the provision of funding only after an evaluatiditioe profitability of the projects. On the otheartd, the ex-
ante approach is based on the systematic provigitmding before the implementation of innovataxtivities.
Organizational responsibility means organizing emeks implementing innovative projects, which has a
concentrated form, i.e.. they create research teamscattered form, i.e. employees are without aedte
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facilities. With regard to these facts companieghama model of innovation management either oppustic,
advocate, enabling or producing. Verification ofstmodel in practice will make it possible to detare the
systematic nature of the implementation of innavatctivities with regard to the allocation of fenand with
regard to the created conditions for the implent@naf innovations.

The evaluation of innovation activities is carriedt in the Czech Republic and Poland by statisti¢fites in
individual countries through a statistical samplevey in two-year cycles. The results of the lastovation
survey are for the period 2016 — 2018. The basisdtiecting data on innovation activities of eiptéses is the
harmonized Eurostat model questionnaire for thdiathiEU survey on innovation CIS 2016 (Community
Innovation Survey 2016). A closer understandinghef problems related to the management of the etmmv
process requires its own questionnaire survey basedquestionnaire.

Cluster analysis can be applied to the analysimufidimensional data in order to classify a sebbfects into
several relatively homogeneous subsets, referred twlustersRezankova et al., 2009). Objects inside clusters
should be as similar as possible and objects belgnm different clusters as different as possifilee basic
criteria for creating object clusters is the simifla between objects. Common clustering methodsude:
nearest-neighbour method - a pair for clusteringeiected according to shortest distances; furineighbour
method - the pair for clustering is selected acogydo the greatest distance; average linkage rdetf@sed on
the average distance of all objects in the clukter all objects in the cluster 2 and Ward's methodeach step
the increment of the sum of squares of deviatiameated by merging them, is calculated for all paif
deviations, and then the clusters are combined¢ciwhborresponds to the minimum value of this incrneime
Clustering by this method can be represented wsinigary tree, a dendrogram.

3 Results

The obtained results are based on the implemenisgys and on the implementation of cluster analysithe
data from the survey. The structured survey wasddil into three areas: A. Identification questioBs,
Innovative activities of the company, C. Problemshie implementation of innovative activities oétbompany.
The survey was created online in Google form coeti26 questions and was held in Czech and Polish
language. The survey consisted of closed questiotis a list of possible answers and opened question
express the respondents ‘opinions. The researcltovakicted from June 2019 to September 2019 byepand
e-mail. The respondents were companies ‘directesgarch and development directors or technicatttirs.

3.1 Survey Results

The evaluation of the management of innovationviies and the innovation process was carried guio

selected sample of companies in the Moravian-@ite§legion (60 - database of innovative companighef

Association of Innovative Entrepreneurship in tree€h Republic) and in Silesian Voivodeship (60tabase of

innovative companies GARP-Goérigska Agencija Przeddiiorczadca i Rozwoja in Poland) through own
research. Selected results of the survey are eedlusing the statistical program IBM SPSS Statsiil.

The survey showed that the matrix of the four m@miodels of internal innovation business by Wolcaottl a
Lippitz (2007) which was described in the surved éme respondents from the companies chose theaxgte
innovation management model that best describeaggpeoach to innovation management in their complny
was found that in the Moravian-Silesian Region dwated the advocate model (18.2 %), followed by the
opportunist model (15.9 %) and the producer motielq %). Last in line was the enabler model (6.8 @%) the
other hand, the opportunist model (47.5 %) predatem among innovative companies in the Silesian
Voivodeship, followed by the enabler model (5 %) tdvocate model (5 %) and the producer model)(at%
the same level. Most of the innovative companiesthie Moravian-Silesian Region and in the Silesian
Voivodeship manage the implementation of innovatamtivities (56.8 % in the Moravian-Silesian Region
62.5 % in the Silesian Voivodeship).

Based on the results of the survey it was founctiwvloif the obstacles most influence the implemestadif the
innovation process, see Table 1.

Table 1 -Obstacles to the implementation of the innovatittess.

Obstacles Companies CZ Companies PL
Lack of staf 38 15
Lack of funding 26 43
Low return of investmer 17 1C
Problen with public suppoil 15 9
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Low awarenes
Insufficient ability to make decisio 3 2
Source: own elaboration

It was found that the biggest obstacles in the @mantation of the innovation process in Czech caoriegsa
include a lack of staff, lack of funding and subsemtly a low return on investment. The order oftables is
different for Polish companies - the biggest olstéx a lack of funding, followed by a lack of gtahd then a
low return on investment.

Differences in the approach to the implementatibhe innovation process and to the nature of ttuegss
were found in innovative companies. In the casaobvative companies in the Moravian-Silesian Regihe
implementation of innovation activities is in mastses followed (66.1%) on the basis of set steqsgtieg from
experience from past innovation cases. This resuldssformalized innovation process that has pedgidefined
implementation steps. On the other hand, innovatorgpanies in the Silesian Voivodeship carry onbiration
activities intuitively, the implementation step®ir past innovation cases are not taken into accandtthis
results in the innovation process not being forpeali According to the average implementation tirhere
innovation process from the origin of the idea t® implementation, it can be concluded that innigreat
companies in the Moravian-Silesian Region implemeng-term innovation activities (average lengthtloé
innovation process is from 2 to 5 years) than imtive companies in Silesian Voivodeship (the averaggth
of the innovation process is around 8-11 months).

The structure of the innovation process can bergéimed on the basis of the identified steps ofittr@vation
process for innovative companies in both regionsitoeed. We can identify the research phase in the
innovation process during which the signals frora thternal and external environment are monitorete
selection phase - decision which signal to resgonahd the phase of implementation of ideas anid ldnench

to the market. The last phase of learning fromithplemented innovation process can be identifiely dor
innovative companies in Moravian — Silesian Regi@mly three companies apply the learning phase in
innovative companies in the Silesian Voivodeship.

Problems related to the management of the innavatiocess were also identified from the resultthefsurvey.
The biggest problems are the lack of innovatioredasting and poor market research in the marketrels
phase, see Table 2.

Table 2— Problems in the market research phase.

Frequency of

Stages of the innovation Problems occurrence in the

process guestionnaire
Missing knowledge from basic and
applied researt 23 (8 SV, 15 MSK)
Missing knowledge from marketing
Varket N analyse 40 (14 SV, 26 MSK)
ar .,? _rese_aarc . sflgna Bad market resear 57(38 SV, 19 MSK
monitoring (ideas) from Lack of innovation forecastil 61(46 SV, 15 MSK

internal and external

environment Unavailability of data to map environmen80 (15 SV, 15 MSK)

(I;/Ilssmg search from patent 5 (1 SV, 4 MSK)
ocumentatio

Missing searches from professional
articles and magazin

3 (18V, 2 MSK)

Source: own elaboration

The lack of financial resources for the implementabf the selected idea and insufficient potentiastomer
demand identified on the basis of market resedrobet are the biggest problems in the phase of oigptse
decision on which signal to respond to, see Table 3

Table 3— Problems in the phase of choosing the decision.

Frequency of
Problems occurrence in the
guestionnaire

24 (10 SV, 14 MSK)

Stages of the innovation
process

Choosing a decision on | Missing knowledge for the implementatio
which signal (idee of the selected idt
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will be responded to Missing funds for the implertation of the
selected ide

Inadequate technical background for the
implementation of the selected it
Insufficient potential customer demand
identified from the surve

Insufficient qualified workforce for the
implementation of the selected it

Intense competitive environment in offerir
a selected idea on timarke

60 (39 SV, 21 MSK)

33 (13 SV, 20 MSK)

68 (41 SV, 27 MSK)

35 (12 SV, 23 MSK)

95 (2 sv, 13 MSK)

Source: own elaboration

In the phase of implementation of ideas and tha&imt¢h on the market are the biggest problems the lo
profitability of the innovated product and the letegm nature of the implementation process, seéeTlab

Table 4— Problems in the phase of implementation of idea.

Frequency of
Problems occurrence in the
guestionnaire

Stages of the
innovation process

Lack of experience of employees with
implementatio

The innovated product has worse parameters thar
Implementation of | prototype

35 (10 SV, 25 MSK)

M €95V, 7 MsK)

ideas and their | Long-term ndure of the implementation proc 40 (13 SV, 27 MSK
launching on the | The profitability of the innovated product is | 69 (48 SV, 21 MSK
market Lack of customer interest in the innovated pro 44 (30 SV, 14 MSK
Bad marketing tools for launching a new pro: 14 (2 SV 12 MSK}
Bad marketing tools to keep a new product on the

marke 8 (5 SV, 3 MSK)

Source: own elaboration

In the learning phase of the implemented innovaporcess is the biggest problem the lack of evalnabf
implemented innovation projects and non-existentines in the implementation of the innovation @ss; see
Table 5.

Table 5— Problems in the learning phase

Frequency of
Problems occurrence in the
guestionnaire
Missing formalized steps of the innovation pro. | 15 (2 SV, 13 MSK
Lack of evaluation of the implementation of 24 (8 SV, 16 MSK)
individual steps of the innovation proc
Lack of evaluation of implemented innovation 56 (40 SV, 16 MSK)
project:
Non-existent routines in the implementation of the45 (37 SV, 8 MSK)
innovation proce:
Non-existent knowledge ba 34 (27 SV, 7 MSK
Reluctance to share knowledge between empl | 18 (7SV, 11 MSK
Know-how only for a closed group of employ 17 (ESV, 14 MSK

Stages of the
innovation process

Learning from the
implemented
innovation process

Source: own elaboration

3.2 Cluster Analysis Results

Cluster analysis and Ward's method with Euclideatadce was used to identify differences in the ag@ment
of the innovation process in selected companieshé Czech Republic and Poland. Cluster analysis was
performed using SPSS software. Clustering by théthird is shown using a binary tree, dendrogramugig).
Cluster analysis classifies sets of objects intoelatively homogeneous subsets marked as clusiérs.
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following 4 criteria were used for clustering: mdebstacles, process formalization, problems whiviidual
stages. The clustering made it possible to speledydifferences and common features of innovatvaganies
in the Moravian-Silesian Region and the Silesianv@deship.

In the cluster 1 a connection between the typennbvation management model and the method of resear
implementation appeared in Czech and Polish corepati turned out that if companies apply the posdu
model they have their own research and developmetite cluster 2 which consisted only of Polisimpanies
it turned out that companies that apply the oppustic model are most affected by the lack of fuimdshe
implementation of innovations. Also the cluster dhsisted of Polish companies and the opportunisticiel
was applied and at the same time these companiestdoave an innovative philosophy. Insufficientrdend
which is accompanied by a lack of funds those wieeecommon features in the cluster 4 which conthibeech
and Polish companies. In the cluster 5 which ctedisf companies from both countries, the commatufes
include a lack of staff and insufficient marketiresearch. The cluster 6 was created only of Czenipanies -
it was found that there is a lack of experiencevaluating the implementation of innovation angsteCluster 7
involved only Polish companies. These companie$iebfhe opportunistic model but there was no fasting
of innovation.

Figure 1 — Dendrogram Source: own elaboration

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 5 10 15 20 25
1 1 1 1

4 Conclusion

Innovations play a crucial role in the corporatélggophy and mainly technical and product innovadiare
implemented in both border regions. Despite thé¢ tlaat both regions are economically and culturaltyilar,
there are differences in the obstacles to the impidation of the innovation process. Speciallyhia way they
develop innovative products and in the applied n®dé innovation management. There is also a dfier
approach to the implementation of the process stépthe innovation process. The innovation procisss
formalized in the case of Czech companies. Whilé>@tish companies the process steps of the inrmvati
process are implemented intuitively.

Problems related to the management of the innavatiocess were identified based on the survey sangple
of 60 Polish and 60 Czech companies and a stagkpefproblems was created. Those problems arededlin
the individual phases of the innovation process.

Cluster analysis and Ward's method with Euclidaatadce was used to identify differences in the agement
of the innovation process in selected companiethénCzech Republic and Poland. The clustering niade
possible to specify the differences and commonufeat of innovative companies in the Moravian-Séasi
Region and the Silesian Voivodeship.

Despite the existing differences in the managenwninnovation activities and the innovation progess
innovation is proving to play an important roleeintrepreneurship in both regions.
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Abstract

Territorial and political risks can have enormotffe@s on business operations, can generate
significant profits, but also incur huge financialsses or total cancellation of ongoing
operations. Political and commercial risks are b@og a key issue that various entrepreneurs
must be concern for. The solution is export insoeanvhich is able to cover territorial risks
and long-term commercial risks, thereby help toecafth unexpected situations. Insurance
for these situations is available on commercialisasd with state support. Therefore, the
state supports export through specialized insuramstgutions and thus helps exporters to
trade in countries with political, macroeconomia dmancially lower stability. The aim of
the paper is to compare the current pro-exportpaf the Czech Republic and Poland on the
approach to insurance with state support. The asithee aware that the conditions for pro-
export policy are comparable in developed countBexause export support, although it is a
national competence, must be set in accordance imtiénational rules established at the
level of the WTO, the OECD and the EU. Neverthel#@ssre are obvious differences in the
concept, methods and rules of the pro-export pdietting of individual states, which the
authors explain in the approaches to state-supporseirance in the CR and Poland.

Keywords: export support, foreign policy, political risks, agt-supported insurance,
territorial risks

JEL Classification: F13, F36, F53, K33

1 Introduction

Export is an important economic variable, but itdifficult for the exporter to succeed in foreigrarkets.
Therefore, export promotion plays an important .réle-export policy is part of foreign trade poliapd each
state decides on its own export support. Howehergtare rules at international level that musioblewed. It is

a set of principles and means by which trade maiatiare organized with other countries. Through the
government, individual countries try to providedmrhation on all opportunities, risks in other caoieg and
offer financial subsidies to penetrate foreign netsk (BenesS, 2004). The rules are set in accorduiitte
international rules established at the level of\therld Trade Organization, the Organization for Bmmic Co-
operation and Development and the European Union.

In general, the rules for the use of state aidfiftancing and insuring export credits from publausces are
regulated by the OECD Consensus, or the Arrangemer®dfficially Supported Export Credits. The OECD
Consensus first came into existence in 1978 andlitons have been gradually developed and updaied t
current needs. (OECD, 2020) The Consensus sets thmigonditions that must be met by transactiomdyapy

for financing or insurance with state support. dhtains conditions concerning the loan period, share of
advance payment and payments upon delivery, tliudrecy and size of instalments, minimum interest an
insurance rates, shares of local costs, etc. Insareompanies have set the most advantageousioosdinder
which they can offer insurance. (Machko@&rnohlavkova, Sato, 2014)
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Adherence to the OECD Consensus is only mandatbrg, a so-called gentleman's agreement, which its
participants have decided to observe. (OECD, 2620 EU member states, observance of the OECD Censen
is legally binding. Compliance is established inu@cil Directive 98/29/EC of May 1998 on the harnsation

of the main provisions concerning export creditunagsice for transactions with medium and long-teowec.
According to MachkovaCernohlavkova, Sato (2014), the European Union whideensure that there is no
distortion of competitiveness between member siatéise field of financing, insurance and loan gusees. In
addition to the rules set by the Consensus andthethe states follow the principles establishedt® Berne
Union. It is the International Union of Credit aidvestment Insurers. The Union was founded in 193%
mission of the Berne Union is to actively facild@areign trade by supporting the internationaleptance of
sound principles in the field of export credit &oceign investment. (Berne Union, 2020)

The rules and principles are set at the internatiéevel. Nevertheless, there are obvious diffeesnin the
concept, methods and rules of setting the pro-éxpaicy of individual states. Methods of exporpport have
common features, so that companies can export tiatsato which they would not penetrate only witkeit
own financing. According to Benes (2004), the carsetting of rules for the provision of supportiaubsidies
by the state is crucial. If the state set the rimesrrectly, companies that do not need it coudd @ccess to
funding, and the benefits would only come for conmipa that achieve the subsidy. State support fpohas
become a standard tool.

Insurance of credit risks becomes a specialized agere professionalism is required, so there atentany
insurers. In addition to private insurance compgnstate agencies and state-owned enterprise®pdsate on
the market. The largest credit insurers are offetimeir services on a commercial basis and alsbh watte
support. Authors Alsem, K. J. et al. (2003) stuldg key determinants of export credit risk insuiigbiby the
private market. However, according to Bohm (20&#)called territorial risks and long-term commelrcisks
cannot be insured by ordinary commercial insuraswapanies. Basically, export insurance with stafgsert,
which is currently able to cover territorial riskad long-term commercial risks, fills a gap in tharket. It thus
helps to conduct trade in countries with less falif macroeconomic and financial stability, whistconfirmed
by a number of studies. Baltensperger and Herg®¥i9qRanalyze public export insurance in OECD cadastand
conclude that though such schemes appear to haneoped trade towards middle and high-income coestri
they failed to facilitate trade with low-income, darthus rather unstable, countries. At the same ,time
Baltensperger and Herger (2009) point out that ifs &ny insurance scheme, issuing trade credits avistate-
guarantee may furthermore give rise to adversenthas, e.g. when exporting firms engage in exeesssk
taking. In their study, Janda, Michalikova and Skwiec (2013), on the other hand, demonstrate tip@iitance
of export support on the example of the Czech Riépulanda, Michalikova and Skuhrovec (2013) shbuat t
the support of export credits had a significantitpaseffect on the growth of the Czech Republexport and at
the same time better control of political risk aindde costs. Also Auboin and Engemann (2014) styong
emphasize the positive impact of the insurancehefttade credit, with the interesting result thet positive
impact does not change between crisis and norsgesiods.

The aim of the paper is to compare the currentepquert policy in the Czech Republic and Poland cteas to
insurance with state support. Also, in the CzechuRéic and Poland, export support from the staterévided
through specialized financial institutions. In tBzech Republic, state-supported insurance is afféne the
Export Guarantee and Insurance Corporation, knosvB@AP, and in Poland by the Export Credit Insueanc
Corporation, or KUKE.

2 Pro-export Policy and Access to Insurance with &te Support in the Czech Republic and
Poland

Both countries have similar cultural values andiaooots. Both the Czech Republic and Poland vpem of
the USSR, now they are members of the Visegrad Bodrthe European Union. Both countries joinedBble
on 1 May 2004, but this did not fundamentally chautige area of support. Even before joining the Btth
countries followed the international rules of thE@D and the Berne Union. The only obligation agsfrom
this step is compliance with the EU's Common ConaméPolicy.

Pro-export policy is implemented by the state ftsktough institutions that are set up for this gmge. An
Export Guarantee and Insurance Corporation wasledtad in the Czech Republic to support exporatand
it is the Export Credit Insurance Corporation. Aegent, they are the only state-supported insuretbese
countries. As we know, the conditions for insurlogns with state support are set internationallyictv is why
the products offered by individual insurance conigsiare comparable in the most developed countries.

Pro-export policy in the Czech Republic is regudalty the government-approved document Export Sfyaté
the Czech Republic for the period 2012-2020. Thpqee of the document is to define visions, maialgand
key projects of the state pro-export policy, withe taim to restructure and streamline export supfsont
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overview and development of export support is presk by Janda, Michalikova and Skuhrovec (2013he T
Strategy identifies three pillars - reporting forpert, export development and promotion of business
opportunities.The principle of the strategy is to define priordapd interest markets on the basis of growth
potential, absorption capacity and compatibilityréhation to the Czech economy. Prioritized cowstiinclude
Brazil, the PRC, India, Irag, Kazakhstan, Mexiche tRussian Federation, Serbia, Turkey, Ukraine, USA
Vietnam. Countries of interest include Angola, Artiea, Australia, Azerbaijan, Belarus, Egypt, Efhié Chile,
Ghana, Croatia, Israel, Japan, Republic of Soutticdf Canada, Colombia, Morocco, Moldova, Nigeria,
Norway, Peru, Senegal, Singapore, the UAE, Swiperland Thailand. The export strategy aims to ramrihe
current position and develop positions in the SMEnsent enterprises. The main goal for the CzecluBlipis

to become one of the 20 most competitive couninig¢lse world by 2020. (MPO, 2016)

In the Czech Republic, the state strives to créaterable conditions for exporters and removes aubss
through local government bodies and various orgsiuizs established for this purpose. (Bene$, 2B0vncing
and insurance for export are currently offeredhie €zech Republic by two state-controlled institusi. The
first of these is the Czech Export Bank (CEB), whprovides export credits and other related sesvidéie
second is the Export Guarantee and Insurance Gairpor(EGAP), which insures export credits. In diddi to
state-controlled institutions, there are also pavanstitutions in this area, namely commercial Kzamnd
specialized commercial insurance companies. Anothstitution to support export is the Czech Trade
Promotion Agency CzechTrade. This institution fasiprimarily on consultingervices, namely providing
information. Export support also comes from Eurepdaion funds. Compliance with the rules for thagior of
goods is a basic precondition for the provisionnstirance with state support. The rule tells us tthe share of
Czech goods and services in the total value of gxpost reach at least 50%. (EGAP, 2020b)

In Poland, we can find a comprehensive concepefport promotion in a document called Strategiezezz
odpowiedzialnego rozwoju do roku 2020 (with a viewv2030). This document was adopted by the Polish
government in 2017 and is a medium-term developrsieategy for Poland. If we compare export suppait

the Czech Republic, there are fewer export-supppitistitutions in Poland. Polish export is supgdrimainly

by European Union funds. Pro-export policy is atkealt with the Ministry of Finance and the Embassy,
specifically the Trade and Investment Promotion &#&pent. Institutions that deal with export promatiin
Poland are mainly Bank gospodarstwa krajowego (BafikNational Economy, BGK), Krajowa lzba
Gospodarcza (National Chamber of Commerce), Kogjaraibezpieczén kredytow eksportowych spolka
akcyjna (Export Credit Insurance Corporation, KUKd)d others. Polska Agencja Inwestycji i HandluligPo
Investment and Trade Agency, PAIH) is also resgiedor Polish export support, providing export gag for
Polish products in nine areas - furniture, Polisishfon, yachts and boats, cosmetics, medical sspli
biotechnology and pharmaceuticals, construction faraization of buildings, machines and tools, ambtive
and aircraft parts. The other three areas of expdobd, IT, health services - are supported byehother
institutions - Krajowy Grodek Wsparcia Rolnictwa (KOWR), Polska Agencja WRoj Przedsibiorczcci
(PARP) and Polska Organizacja Turystyczna (POT)addition, Polish entrepreneurs can benefit fromogtx
support under the government's support programamising markets (Rzlowy Program Promaociji na rynkach
perspektywistycznych) and the government's "GOgmams (Rzdowe Programy "GO"). (Tereszczuk, 2018)

In terms of pro-export policy concepts in indivitlecauntries, it is possible to see not only diffezes, but also
similarities. Both countries are trying to suppartong-term pro-export policy, as they are awar¢hef major
impacts of this area on their economies. Of coueseh country mainly supports areas in which iteés¢cor
which are important for this country. However, wangot ignore the geopolitical features of individua
countries, where Poland is several times largem thea Czech Republic, the Czech Republic is locateitie
middle of Europe. Therefore, the Czech Republmsi$ on export and its support also plays a mugfetaole

in the Czech Republic. However, this does not redkmland's activities in this area. Both countsiggificantly
support export in the form of state aid insurarieehe Czech Republic, state-supported insuranoffésed by
the Export Guarantee and Insurance Corporationykras EGAP, and in Poland by the Export Credit lasce
Corporation, or KUKE.

2.1 Export Guarantee and Insurance Corporation (EGA) - Czech Republic

The Export Guarantee and Insurance Corporation (BGA a state credit insurance company, which was
founded in June 1992 as a reaction to the transioom of the Czechoslovak economy, where an intquad
was the creation of institutions to support explris a joint-stock company, which is 100% ownegdthe state
and shareholder rights are exercised through th@sly of Finance of the Czech Republic. (EGAP, @42
From the very beginning, EGAP focuses on uninsergllitical and commercial risks associated witpak
financing, especially to countries where there igreater degree of uncertainty or risk of defawle do the
political, economic and legal environment. The nasee covers the financing of export of large eperg
machinery and technological systems, investmerjept® transport constructions and investments.
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EGAP mainly insures the bank loans due in overas/eThanks to the fact that it provides creditirasce with
state support, it helps Czech exporters to indueenselves against risks against which they coutdimsure
themselves on the commercial insurance market. (E@A20a) The products offered by the insurancepeom
are divided according to individual risks. Agaitts¢ risk of non-payment directly for export&sffered by the
Insurance of a Short-Term Export Supplier Creditiast the Risk of Non-Payment and the Insurance of
Medium and Long-Term Export Supplier Credit agathst Risk of Non-Payment. EGAP can be insured agjain
the risk of non-payment for the financing bamithin the Insurance of a Short Term Export Sugp(Credit
Financed by a Bank against the Risk of Non Payniaatirance of a Medium and Long Term Export Supplie
Credit Financed by a Bank against the Risk of Nagnkent, Insurance of an Export Buyer Credit agaimst
risk of Non-Payment, Insurance of Confirmed LeteCredit, Insurance of a Credit for Pre-Exportdfining of
Production for Export and Insurance of Credit fog Financing of Investment in Foreign Countriesaifgtthe
risk of devaluation of the investmeoan be arranged Insurance of Investment in For&guntries and
Insurance of Credit for the Financing of Investmiarforeign CountriesThe risk of cancellation of the contract
by the importeiis insurable thanks to the Insurance Against tis& Bf Inability to Fulfil an Export Contract. In
addition to the above, EGAP offeirssurance of bank guaranteed/ithin this product, it is possible to arrange
Insurance of a Bank Guarantee Issued in Relatidrutfilment of Conditions for Winning or Performingor
small and medium-sized enterprises, the offerilsrtenade, so they also have the option of expwsurance in
the same way as large corporations. (EGAP, 2020c)

2.2 Export Credit Insurance Corporation (KUKE) — Poland

In Poland, this type of insurance with state supp®roffered by the Export Credit Insurance Corgiora
(KUKE - Korporacja UbezpiecteKredytéw Eksportowych Spotka Akcyjna, KUKE S. Al).was founded in
1991 as a joint stock company. Shareholder rigtesdavided between the state represented by théstvinof
Finance (87.85%) and the National Economic Bank1@%). It insures the business transactions ofliénts
both in the territory of this state and abroadit$nactivities, it focuses primarily on insuringatie receivables
arising from sales of goods and services with detepayment, as well as on the provision of inscean
guarantees. It is the only one company in Polari¢hwis authorized to provide export insurance ledday the
State Treasury and thus offering insurance covenarkets exposed to higher political risk. (KUKB2Ba,b)

Together with Bankiem gospodarstwa krajowego (BahiNational Economy, BGK), KUKE implements a
government export financial support program. Thme af this program is to support Polish export bgilfeating
Polish entrepreneurs' access to loans to finaneesxiport of Polish goods and services. The fundspaid
directly to Polish exporters, and foreign customepon receipt of the goods or services, subsetyummay the
loan directly to the bank. The advantage is that tlansaction is insured with the Export Credituhasice
Corporation (KUKE), which thus provides protectitm entrepreneurs against political and commerésk. r
(Ostrowska, Skuriat, 2013)

KUKE provides its services to Polish entreprendarfacilitate secure trade. They insure export dochestic
transactions and trade receivables arising fromssal goods and services with deferred payment. KUlke
EGAP, provides credit insurance guaranteed by tat Sreasury, and therefore they can also insané& lbbans
due in over 2 years. Thanks to this, it also offessirance coverage even in markets exposed t@hjmflitical
risk. (KUKE, 2020a)

The products are offered according to the type udtamers - for enterprises and for banks or fir@nci
institutions. Theoffer for enterprisesonsists of Policy for the East, Insurance of agki Export Contract,
Insurance of Direct Investments Abroad, Contrachdtnsurance and Insurance of Bonds ConcerningtShor
term Loans Financing Export ContracBankscan choose from products such as Buyer's Crediirbmce,
Insurance of Forfaiting, Insurance of Financial éing and Bonds concerning Letters of Credit. (KURB20b)

3 Comparison of Selected Indicators

The offer, tools and results of insurance compamigh state support we compare according to various
determinants, territories, products, economies.tRerarticle, we select a comparison of the voluhexport
that were insured or guaranteed by insurance, dicpto individual countries (Figure 1).
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Figure 1 — Percentage share of countries in the total velafrexport credits in 2018 of KUKE and EGAP.

KUKE

Germany; 20%

Switzerland; 10%

Czech Republic; 5%
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Italy; 3% 5
Ukraine; 5%

Great Britain; 3% Russia; 4%

. 0,
Hloouay:s = Netherlands; 4%

EGAP Others; 5%

Latvia; 5%

South Korea; 6%

Slovakia; 42%

Papua New
Guinea; 15%

Ivory Coast; 21%

Source: own elaboration Bnnual report KUKE (2019andAnnual report EGAP (2019)

The pie chart (Figure 1) shows the countries tacWliGAP and KUKE provided export credits in 20181KE
provided the most loans in 2018 to countries sucksarmany, Switzerland, the Czech Republic and id&ra
Among the most significant supported projects in&Were loans to Feerum company, which signed aotstr
with a Ukrainian company for the sale of grain simamplexes. (KUKE, 2019) In the case of EGAP doit@sa
Slovakia, followed by Ivory Coast, Papua New Guiaea South Korea. One of the most significant jotsje
supported by EGAP this year was the export of 48@d buses to Ivory Coast. The total value of treget
reached almost 2.4 billion CZK. Other significambjects implemented with EGAP insurance in 2018uide
the modernization and reconstruction of the hokpit®apua New Guinea. (EGAP, 2019). What is irgting
about the data in this chart is that KUKE protdbts trade transactions with partners from countoiesigher
risk (i.e. Russia, Ukraine, Belarus, Kazakhstan)etout still, the largest share in exports is teri@any,
Switzerland, the Czech Republic and ltaly. It candeen from the data in chart that EGAP reportedemo
projects with countries of higher risks than KUK#t in the territorial structure of insured commém, i.e. all
currently insured export credit risks, closely eefs the structure of interest and target countfe€zech or
Polish exporters. The next part, therefore, movewaliscuss the financial results.

Table 1 provides an overview of selected finanoéslults: net income and insured export volumecés be
seen from the table the results are favorable @h lzompanies. Table reveals that there has bespaaly
number of insured export volume of EGAP and KUKEerRium new transactions, entrance into new markets
and a struggle with problematic older businesssaiations, it is some transactions that are beltiachegative
economic result. But EGAP and KUKE do not haveghimary goal of creating a surplus, rather suppgrthe
competitiveness of Czech and Polish exportersadtivities, however, should balance off over theglderm,
which is illustrated by the data in the table.
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Table 1— Selected results of KUKE and EGAP
KUKE 2010 2011 2012 2013 2014 2015 2016 2017 2018

Net
income
(thousand
Eur)

2,491.2 4,108.9 -1,820.8 887.7) 1,210.8 516.0, 1,366.9 119.5] 457.0

Insured
export
volume
(mil. Eur)

6,304.2 6,945.2 6,583.1] 6,3344 68519 6,737.3 7,141.2 8,935.510,716.4

EGAP 2010 2011 2012 2013 2014 2015 2016 2017 2018

Net
income
(thousand
Eur)

13,694.1 -38,140.2 -7,446.4 -36,033.4 -217,653.4 -197,856.§ -45,296.0 -86,560.1] 7,628.0

Insured
export
volume
(mil. Eur)

2,440.9 1,925.1 2,618.9 2,302.9 1,714.5 1,471.1 1,158.7 1,554.7 1,300.8

Source: own elaboration Bnnual report KUKE (2010-201&ndAnnual report EGAP (2010-2018)

We describe the last numbers in more detail. In82GAP's financial results improved significantly.
Corporation was able to make a profit from the lgss year. This is due to an increase in the nunabe
concluded contracts and a reduction in the cosinsfirance benefits. The interest of Czech exporiers
insurance in EGAP grew last year. In 2019, the E@#Rrance company supported 63 exporters, whitlvas
more year-on-year. The total volume of insured expecreased, from 1.5 billion EUR to 1.3 billiotJE.
(EGAP, 2019) In 2018, all selected results at KUdd&0 increased compared to the previous year, Stcawsay
that the company is increasingly succeeding in st export in the country. The only negativethst,
together with other variables, the cost of insueaactivity also increased. In 2018, KUKE insuredsibass
transactions in a total of 10,716.45 million EURe.i 19.9% more than in the previous year. In faltyalues in
2018 grew by more than 10% compared to 2017.

We can also compare the current approach of caiposato the coronavirus crisis, which has becongéobal
risk and which will significantly affect internatial trade. We can expect some deglobalization terimational
trade and elements of protectionism to prevail. Thsurance segment also had to face the new risk an
introduce specialized tools in the shortest possilthe. EGAP offers assistance to Czech exportérs are
threatened by the economic consequences of aparalemic, such as reduced fees, shorter waitingstiamd
priority processing of current applications. Inswg@ companies are coming up with new productsatetimed

at companies with the effects of a pandemic. EGRP,example, offers a guarantee program for large
companies, COVID Plus. KUKE offers new tools fandis of crisis called KUKE GAP EX and KUKE GAP
EX + with a guarantee of State Treasury.

The European Commission also responded to thetisitulay easing the conditions for the provisiorfin&ncial
and reinsurance services to specialized statdutistis. The so-called ECA (Export Credit Agenciashich
includes EGAP and KUKE, can also offer their pradua the countries of the European Union and hepot
developed markets, such as the United States.

4 Conclusion

By providing state-supported insurance, statesas® domestic economic activity, employment, gdassestic
product and trade relations with other countridse Benefits of state-supported insurance are @&seflzial not
only for exporters but also for their subcontrastofFhe benefits include the possibility of increasjobs and
developing employment, maintaining a certain tygepmduction, sustaining highly qualified workerada
know-how. A great benefit is the opportunity todibusiness opportunities and new business contnattsnly
in the European Union, but also in developing miarke Asia, Africa or Central and South AmericaG@EP,

2020b)
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Pro-export measures have long been supported ndtotlied countries — in the Czech Republic anduirbl
Both countries use similar tools to support expout, of consideration for their historical develogmmh One of
the key tools is the provision of state guarantdesugh insurance instruments. From a comparisoprof

export policy in the Czech Republic and Poland,car say that in both countries, a certain minisiyays

deals with export support. In the Czech Repubtits issue is being addressed by the Ministry olistiy and
Trade together with the Ministry of Foreign Affaifhere were established institutions such as #exiCExport
Bank, the Export Guarantee and Insurance Corporatiche CzechTrade Agency. In Poland, the Ministiry
Finance is in charge. There were also establishstitutions such as the Bank of the National Ecoyotine

National Chamber of Commerce and the Export Ciediirance Corporation were also established here.

Differences can be seen in particular in the atleasare priority for individual countries and imetinstruments
through which these priority areas are supported.this reason, in individual countries have beewetbped
tools that focus specifically on these areas. H@mew the territorial structure of insured commetm, i.e. all
currently insured export credit risks, closely eefs the structure of interest and target countfe€zech or
Polish exporters, too.

The results of this research support the idea ttiatstate-supported insurance fills a gap in theketaand
complements the offer of commercial credit insurénscases where private (commercial) credit insoea
companies cannot secure a specific business, fomgbe due to high risk, it is necessary to userarsee with
state support. It was confirmed that EGAP and KUiEnot have the primary goal of creating a surpluisits

activities, however, should balance off over theglaerm. Taken together, these results suggesttibadtate-
supported insurance has primarily supporting thapatitiveness of Czech and Polish exporters masitly its

insurance rates and providing other advantageauditotans.

A new challenge in this area is caused by the wsglented SARS-COVID-19 pandemic in the world. Ad th
moment its consequences are unpredictable, bedaisean unprecedented situation in which, witheav f
exceptions, the whole world has stopped and statgebs have been closed. This situation logicadlgl to be
reflected in the pro-export policy of individuabgts, and it is already clear that these statefrying to react
flexibly to the new situation. Both EGAP and KUKEeadntroducing new insurance instruments with tingpert
of the European Commission. The stability of indixal states in terms of public finances will aldaypan
important role here. Here we dare to say, thatGhech Republic is better than Poland because iahasich
lower public debt. But in the context of other sgateven Poland has nothing to be ashamed of.gfughearch
might explore consequences of SARS-COVID-19 pandémpro-export policy of individual states.
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Abstract

Entrepreneurship acts as a catalyst for resolviagyneconomic and social issues. It is often
seen as the key factor in driving employment ratesural areas, particularly among young
people. It significantly impacts the overall deysitent of the region, including the quality of
life. More job opportunities help create employmfamta number of people within their own
social system. More specifically, it encouragesngand well-educated people to stay in
village areas which otherwise become increasinglyopulated. This brings us to a problem;
to overcome the existing challenges, rural areast mot only drive the development but also
ensure its sustainability.

Sustainable rural development should provide aditera sources of income and shape
agricultural production in accordance with the eowmental standards to preserve the
landscape. Therefore, it is expected to concuirestithpe the conditions for diverse economic
activities and support the development of socia amtural functions to ensure good living
standards.

The purpose of this paper is to present the fagmmoting entrepreneurship and sustainable
rural development based on activities undertakersdifrgovernment and residents of rural
areas. The findings of this paper were obtaineouidfin desk research, surveys, and interviews
with leaders of Local Action Groups of Opole Voiesthip. The research results indicate a
high level of satisfaction with the business enwin@nt, especially in terms of infrastructure,
transport accessibility and cooperation with thealenvironment and public administration.

Keywords: epreneurship, Opole Voivodeship, rural areas, RuRénewal Program,
sustainable development

JEL Classification: Q01, Q56, J24

1 Introduction

Rural entrepreneurship is an interesting phenomenbith draws attention of numerous researcher#lynin
Europe and developing countries [4]. It has a vitéé as a change factor in rural areas and thédf imakes it
worth being explored. To foster rural developmerang national and international institutions supptbe
creation of businesses as part of programs stimglagandogenous sources of local growth i.e. LEADER,
monitoring at the same time their results and digsating lessons learned. With their centralizexrfeworks,
even if statistically relevant, such programs stobk verified on a systematic basis among the tirec
beneficiary, to understand their utility, adaptatiteeds and real impact on the original problene f@sults of
such verification are reported in this paper, whadims to present the factors promoting entrepresidoirand
sustainable rural development based on activitieleriaken by local administration and residentaucdl areas.
The data were collected through surveys and irdarwiwith leaders of Local Action Groups of Opole
Voivodship to figure out local echoing of the pragr framework and its performance. In parallel, fingt
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surveys and interviews concepts were confronteadument paper with later theory development on Irura
entrepreneurship to enrich future research dirastio

1.1. Rural Entrepreneurship Notion

With more than two decades of research, the tenmal'rentrepreneurship” has already many different
approaches elaborated[13].Gaddefors and Anderswrider insightful reflections on risks engenderedsbyne
emotional appeal hiding in the rurality notion, wiican bias/influence the research conception amteps and
“impose embellished assumptions of the rural’[4]m reflections on that risk seem to also have anpa the
programs addressed to the rural areas mainly fdooisgreserving natural and cultural landscapeth (auality

of life improvements for rural population) througkethora of actions such as infrastructure, agica| tourism,
small and medium businesses and community developeral the jobs creation, as well as the proteation
environment and education [5].

Gaddefors and Anderson point out two concepts @l entrepreneurship that can be found in thedftee with
distinctive epistemological roots, approaches, washand research questions. The first is loadeld some
attribution error (when the simple qualifier “rutals taken as a genre distinction) - namely “rural
entrepreneurship” and the second one refers tsphdal aspect: “entrepreneurship in the rural'hgust a
form of entrepreneurship existing in the rural ar§4]. Such entrepreneurship adds value in ruratecd of
resources used, people employed, rural jobs gemkerand local government budgets supported [7].That
perspective was formerly adopted in this researaméwork and allows us to make use of general $ssue
entrepreneurship.

The stimulation of entrepreneurship needs entreqnesl communities and change in the culture of riimal
area and people [5].The concept of entrepreneusiitpre can be defined by a set of beliefs, nomesjsion
making capacities and behavioral patterns shardgtidoynembers of the company or the territory. Thedrtant
fact is that the entrepreneurship refers not oalyhe scope of economic activities of one entityn@anifests
itself just in the form of economic undertakingsit lalso as activities resulting from the ability adapt to
changing conditions, and to perceive opportungied use them.[3]. According to Gaddefors and Araeraral
entrepreneurship covers “those activities whererepnéneurship interacts and engages with contexts”
understood as a pool of attributes (social, cultw@atial and institutional) used by the entrepreral activities
and otherwise shaping them[4].

Interesting feature of rural entrepreneurship & #ome of businesses in rural area are led byignamts, which
appear as more growth-oriented in comparison tallpdssued firms [1]. It can be explained patyidly the
“local embeddedness” which motivates local entnegues to use in-place resources and to go for toetineir
network (family and friends)[12][10]. Contrary tdat, non-local connections are developed to overtak
structural holes (opportunity source for entreptegemostly by in-migrant entrepreneurs but alsddmal ones

to find markets, partners and resources lackinferoriginal place [12].

Urban and rural areas differ in economic, social anvironmental terms. Due to the diverging dynamic
urban and rural areas, the social and economiardistbetween them might increase in the future evere.
Rural entrepreneurs with linkages to urban areashle to bridge the rural-urban divide by accessome of
the urban features, such as knowledge and markkile, at the same time profiting from the advantagktheir
peripheral location.” [9]. Such impulse can promoher inhabitants to take a chance and establisin ¢vn
businesses, it can also form a plethora of locglycessful business models and raise the awareh#sslocal
government towards the needs of rural entrepreneurs

1.2 Rural Entrepreneurship and Local Government Imact

Among basic factors impacting rural entreprenegrsiné an opportunity and desire to become an awtnepr -
first and foremost with a set of internal entregnanal abilities, investment, market and macro-ecoic
conditions, but also covering more complex realfyh individual and environmental factors[6]. Thian be
completed by a larger model of rural entrepren¢éug@system development [11]. In both proposals the
institutional dimension is mentioned, as a parframework consisting of natural capital, culturepthnd, and
infrastructure along with institutions and goveroanLocal authorities are furnishing needed funik external
(mostly) support, to develop necessary infrastméstu- technical and social as well. Territorial gmments
play crucial role in the rising of the competitiems of local markets attracting new businessesistaising
existing ones, through policies shaping propeitd, access to information and infrastructures)fgnding the
promotion of local products and outcomes, impacting performance of obligatory education (primang a
secondary with vocational education level) to metliocal labor market. Proportionately to the cotapees
executed on the local government level, by its geiit can encourage entrepreneurship or impede such
activity[13]. Besides weak governance, also sodiacal barriers and lack of successful entrepreiaur
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examples form the vicious triangle of institutiomalrriers to obstruct rural entrepreneurship [The important
guestion is how they are used- since even smatlesimunity has considerable tools to impact local
achievement - is that beneficial for inhabitantd dosinesses or produce some obscure effects egpiregs the
“dark side” of rural remoteness[15]. Actively lobbg for locally scarce resources the rural govenmrean
bring into play its community political capital ireasing chance to acquire them[13] and at the Same
building the self-confidence of its members and stimes giving them access to the first entrepréakur
experiences. Establishing the vision of rural adewelopment and coordinating its realization, tbeal
government can also inspire the sustainable tramsition of the place and its entrepreneurial tissue

1.3 Sustainable Dimension of Rural Entrepreneurship

When it comes to interest in development, researcre often based on examples of high-tech aetiyiti
oriented by technology and by a market-focusedaate culture. As a consequence, the field of iation is
narrowed to the most technological dimensions. WMéy minor innovations and even many territories ar
ignored. The example of such territory can be rarahs where high-tech solutions might not be usedother
sorts of innovation activities (social, organizagd; institutional, etc.) are present. Moreoveg #xistence of
local products and skills: either part of indudtrienufacturing as well as the modernization aditranal crafts,
not necessarily involving high-tech activities, app to be keys to the improved competitivenessuodlr
areas[8]. E. Harpa reports similar observations tiva majority of rural entrepreneurs are non-iratovs [5].
However, there is a growing interest in promotingial economic and environmental sustainabilityhat local
level. Even if many say that it's not enough, thetions should be intensified, especially on lagale, local
actions have proved their efficiency. While the Beation of the United Nations Conference on themidn
Environment (Stockholm, 1972) outlined sustainativelopment in the ecological, economic and social
context, it was only unveiled in Rio Declarationathparticipation of a conscious society (entrepueia¢
attitude) is required. That is because one of thpesor principles of creating conditions for efige
achievement of goals is constant and consistesingadf public awareness (awareness, entreprehettitade
as well as commitment to social issues), as welarmsncrease in the public access to informatiod &s
participation in the decision-making process.

The aim of supporting the sustainable developméniral areas is to provide alternative sourcegobme and
to shape agricultural production in accordance Withenvironmental requirements and in a mannéretisures
the preservation of the landscape assets. Sucppmius also important as far as the improveméhe social
and the technical infrastructure is concerned. tA# actions taken are designed to reduce unemplayme
including structural unemployment. The sustainatdeelopment of rural areas is connected with theept of
their multifunctionality, with the shaping of theoruditions for diverse economic activities carriegtt ovith
respect for environmental aspects, with the dewetant of social and cultural functions, and with #teention

to ensuring good living conditions for the inhahiwa

2 Material and Method

The research survey (of pilot character) was cauwigt on the territory of Opole Voivodeship amohg teaders
of local action groups operating under the Rurahd®eal Program. The research sample covered 72 o mo
than 600 rural administrative units (601 units BiL3) participating in the Program, that is over 1684heir
entire number. The employed research method wateatronic questionnaire consisting of 30 closedstjons
with a possibility to complement the given answeah open question “Other (specify)’— which, howeweas
very rarely used by the respondents.The resultsmdd in July and August 2017 represented more 10&h of
the rural administrative units participating in fReogram.

As regards the entrepreneurship, and in line vitiéndture findings — presented in the introductoayt, the role
of local government was surveyed, which represtmgtsnstitutional factor raising or impeding theddization’s

potential. In particular the following issues weverified: the set of activities undertaken by thoeal

government and its reception among local leaddrat §roup is particularly important for the over@dpiction

of area potential, as its members stand for thgeaptart of the population, responsive to the Igablems and
acting to solve them. In their actions, local leadaust be attentive to the legal framework, oirttinthe border
of acceptable solutions and by this way they deptajr creativity and entrepreneurial abilities.eyhdevelop
the understanding of challenges from both sidegecfsional process, being spokesmen for their conities in

the discussions with local authorities and in timainner becoming aware of the limits for governmleatéion.

All that motivated the choice of that group asaielé respondents in the research.

The question referring to the entrepreneurshipofacimpacted by the local authorities decisions raicdd the
set of instruments permitted to employ in theirasref governance, which creates the conditiondfziness
(and overall entrepreneurship culture) developmEnbse conditions were assessed by the respon@&ausnd
and third questions refer to the perception of ittruments available for the local authorities ars#d to
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stimulate business creation and development anddbds in that field. They were ranked by the redpats
accordingly to their usefulness as supporting témi®ntrepreneurs and their businesses.

3 Research Results

Since a large part of entrepreneurial ecosystemorfacepends on the activities of local governmehts topic
was cautiously pursued. The business favorableittionsl are crucial for entrepreneurship potentiafilfment
(cf. fig. 1). The research results indicate a Hegrel of satisfaction with the business environmespecially in
terms of infrastructure (82% of indications), tnaog accessibility (65%), cooperation with the loca
environment (61%) and public administration (54%s0, the atmosphere among inhabitants has beessess
as a definite strength or a moderate strength by 68respondents.

Figure 1 - Conditions for conducting business activity lie tarea of the village council (% indications). Beu
Own study based on empirical research

Stability and safetQ) Y8l 39% 9% T AY

Local market (residents' wealthJ /G270 44% 21%3%
Cooperation with the local environm@¥H0Y%al 29% e % T 10%
Relief and facilitation from local governmenES/4IN22%: 37% 32% 6%

Transport accessibility (road networkKi/aIEIGYZEN"13% " I 21w
Infrastructure conditions (water supply, sewerdGEI26AY NG N3 6 Vo

Access to courses and trainingZa20% 36% 32% 6%
Cooperation with public administraticiZeII20Ysm 24% 3% 11%
Help from business-related institutio G/aIINI2EYN 49% 7% 4%

The atmosphere among inhabitzp TN 28% 48% T 10%
Employee training3%N2aYc 41% [32%T 1%
Availability of management staffii0s 26N 47% T16%1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m t's definitely a weaknes® It's rather weaknes® Hard to saym It's rather strengthm It's definitely strength

The infrastructure was proved to be the factorcaffig the sustainability of development, even tHoulge
impact on all four areas is not the same. It i® atsportant to be aware that the infrastructure rhaye a
negative effect on sustainable development in tivir@enmental domain. Research conducted by J. Sadaand
M. Lukasiewicz (2010 and 2016) indicate that techhinfrastructure is one of the factors that &ffee level of
sustainable development. The authors stated tfrastructure elements related to water and gaslg@spwell
as sewage disposal primarily affect social and ecvo order. Although no statistically significambpact of
infrastructure on natural, political and institutad order was found, some regularity was observedhe
environmental impact of the infrastructure. Therefation between the quality of infrastructure @he quality
of natural order was negative. It has not been shaWether the low quality of the environment is doghe
lack of appropriate infrastructure or whether thevelopment of infrastructure has contributed to the
deterioration of the quality of the natural enviment. It is more likely that irrationally developedrastructure,
in a way that does not consider the need for sumtée development of its individual elements, canse
environmental damage[14].

As for supporting business instruments employedhigylocal authorities and assessed by the respts)den

the most favorable forms are tax exemptions, adyisenters for entrepreneurs, promotion of locaibesses
on the internet, improvement of business servicesehtrepreneurs in offices and acquisitions (f. 2.).

Among the key problem areas, respondents reponegadssibility of finding a good job, collectiveatrsport
and access to health care services.
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Figure 2 - The most favorable - according to respondeffitgsrns of supporting entrepreneurship in the area of
village council (% indications). Source: Own stuzhsed on empirical research.
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and transport means
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The answers given by the respondents provide divala high level of trust towards non-governmental
organizations and concern for the weaker membeihefcommunity. The main obstacles contrarily dre t
attitude of the residents (lack of commitment) &uleaucracy involved in raising funds for the rzsion of
goals of the local community.

Figure 3 - Measures to strengthen entrepreneurship that gdhmuitaken (% indications). Source: Own study
based on empirical research.

Convenient conditions for using renewable ene_ 35%
sources .
investment areas preparati S 75
Creating conditions for investing external capit_ 22%
Promotion of local products and services in thmg_ 24%
and beyond 2
Support system for creating enterpris SIS 0%
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m the most important actions msecondary actions ®the least important actions

And finally, the respondents placed the supportizginess creation (51%) and using renewable s®4390)
among the important factors in strengthening of ¢énérepreneurship. Also, other research resultseéreh
conducted among agritourist service providers using not using renewable energy sources by J. @isie)
show that although the use of renewable energycesus not yet common, renewable energy sourcgsgpla
very important role. Although obvious benefits fasers (significant reduction in electrical energysts in
respondents farms, encouraging them to reducertbespfor the tourist), more accessible counsediaryices

are required. This shows the constant need to balalevelopment factors with a greater emphasis on
environmental issues[2].
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4 Conclusions

Rural areas form a specific context for entrepresteip development in its spatial, cultural, socaid
institutional dimensions. At the same time thatatwontext offers to the businesses a possibitityernploy
“romanticized” and “embellished” image of ruralityith all real resources accessible there. Thampis
entrepreneurs (local and attracted in-migrantsgxplore existing niches and at the same time ungeldcal
authorities to foster the development by supporboginesses with all tools they have access to. @rtbe
directions promising real impact on the rural argemwvth and appealing for entrepreneurship is seide
development, well matched with the rural resoustescture and seen as an opportunity by the regmsdn
the survey presented in the current study. Bestessatisfaction expressed by most respondentoras f
economic business conditions created by local aitig® there is always room to improve the sitmatin
consultation with the entrepreneurship milieu, Ifamware of own needs for support and the bestopmihg
methods of it. That could be only beneficial fdrlatal stakeholders.
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Abstract

The aim of the article is to present the first gha$ project of the design of an application
tool to increase the efficiency and accuracy of sneag the social need for investments
financed from public resources in the defined amed&erms of their impact on improving the
quality of life of inhabitants and other social deeUse of the application tool should lead to:
a) optimising processes in the phase of evalugtididic investments;

b) enabling the engagement of a new comprehensolefdr evaluating projects and public
investments, which allows for transparent and resjibe decision-making from the
perspective of the EU provider,

c) achieving positive and socially just contribusadrom economic, social and environmental
investments.

It follows from the evaluation of phase 1 of thev&y that it is no longer appropriate to
assess the contribution of the social return oestment using only one value, but there is a
need to divide the overall benefit into the 4 spedifactors - economic, environmental,
social and society-wide factors. The results of ékaluation of stakeholders suggested that
among the individual “investors”, it is necessavydifferentiate the weight of the benefits of
their investments within the defined factors.

Keywords: public funding, public investment, social respbiigy, social value, social return
on Investment

JEL Classification: M14, M21,H20

1 Introduction

The return on investments in the social sector isighly discussed topic at present. The state, profit
organisations and corporations are increasinglyceored about ensuring that the funds spent on timeggs
have the greatest possible impact, whereas itmgelosuffices to evaluate only the financial impdgtrofit), but
the aim is also to fulfil social and environmerdhbjectives.

When assessing investments (individual project®),eiconomic profitability of the investment is rmmder the
only assessed factor. The non-financial “addediealf the investment is also taken into accounhddewhen
evaluating an investment, it is necessary to asisegsbally with respect to its impact and berefior the
company, region and population. This means thé #ssential to evaluate how the specific investnoam
improve the economic, social and environmentalasitn in the given locality. The method currentlsed to
evaluate the social return on investment, as a uneble value expressed in CZK, is the Social Retuin
Investment (SROI) analysis. The social benefinsaasessment indicator of the impacts of investsnivat can
arise for a company; this benefit need not be esga as a direct profit for the investment, butfran overall
social perspective the implementation of such itmests is desirable.

The SROI (Social Return on Investment) analgsiables the evaluation of the impacts of socio-ecoa and
environmental investments and activities througé tihhanges which occur among the relevant stakeholde
groups as a consequence of implementing thesetestivCompared to other methods used to assessira on
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investment, the SROI analysis takes into accoumet ghcial benefits of the project concerning all the
stakeholders, in addition to the direct financmpacts on the investor.

1.1 SROI

Social economics are focussed on solving the isstiesiployment, social cohesion and local develagrrieis
founded and evolves on the concept of a triple fieneconomic, social and environmental. A defimit of
social economics is offered by a range of authd@sergaga, Defourny, 2004)(Johanisovd, 2008) and
organisations, such as the CIRIEC global scientifganisation, Social Economy Europe, or the EM&®arch
society.

The differences between corporate and social ecananalyses are due primarily to different inp@fsvidson,
2010) states that the corporate analysis, e.ggubi Return on Investment (ROI) method, works gritm with
financial values, while the social economic anaydso includes values which are difficult to quigntvhich is
why these non-financial impacts need to be expcessmonetary units, so as to allow the evaluatibthe total
effectiveness of the investment.

The SROI analysigranslates the identified non-financial, often imgéble benefits into money. The result is the
SROI indicator expressed as the ratio between ttezalh benefits and costs of the project. In additio
expressing the overall benefit and value generhjethe implemented activity for the area, the SR@4lysis
also contributes to strengthening the organisatioeputation, justifies the meaningfulness of thplemented
activities and informs the public about them.

The study “Social Return on Investment (SROI) Asa@f the Greenlink, a partnership project mandgethe
Central Scotland Forest Trust (CSFT)” from the y2@09 provides the following definition: “SROlasstory of
change, on which decisions can be based and whitidies case studies, qualitative, quantitative farahcial
information.” (The SROI Network by Matter&Co., 2012).

The academic sphere devotes considerable attetatitre SROI method, as demonstrated by a wholeerahg
specialised publications analysing existing redeasoncerning the SROI method (Maier, Schober, Simsa
Millner, 2015), (Nicholls, 2017), (Solérzano-Garcidavio-Marco, Ruiz-Gémez, 2019), (Urwohedi, Gurd,
2019). However, the SROI method is also widely used in professional practice, e.g. the ARCO (@hcti
Research for Co-development) cenffection Research for Co-development, 2020), thenfdige Network for
Social Economic Development (TESSSEA, 2019).

1.2 Evaluation of Social Economic Projects in CZ

The support of socioeconomic projects can imprdneduality of life in society without the need tiease
taxes or strengthen the economic situation of thienglocality. Because state administrative autiesiare the
key contracting authorities for public contractseyt can contribute substantially to the developnanthis
sector while supporting sustainable developmentRBBEAN COMMISSION, 2011).

In the Czech Republic, the Technical Network forci&bEconomic Development (TESSE@R, z.s.) was
established to support social economics and sbaisihess. It is an opinion platform whose aim igptomote
the concept of social economics and social busimet®e Czech Republic. At present, there is angtiegform
in the Czech Republic to support social busineBs; People, Planet, Profit, 0.p.s., which orgesiawareness
campaigns and manages the Czech Social Businessirdohhere are other organisations which also eagag
this issue.

Social economics do not currently have a legistatiefinition in the Czech Republic. Among the basic
documents available in the Czech Republic is thettiddical Handbook” issued by the Ministry of Rewib
Development in 2015, which is based on the Guidgdoial Return on Investment (SROI) Analysis, @érafon
the basis of the only internationally recognisedd®Rnalysis method (A Guide to Social Return ornestiment)
and adapted to the Czech environm@viinisterstvo pro mistni rozvoj, 2015). This Metlwal Handbook states
that a discount rate of 5% is usually used in tkedd Republic when analysing costs and benefitsiwaie a
part of applications for subsidies from EU fundsasBd on existing practice in the Czech Republic and
specialised publications focussed on calculatimgstbcial discount rate, it is recommended to us&aliscount
rate in SROI analyses, based on the European Caiomis method of financial evaluation for procegsGBA.

A financial discount rate of 5% and a social diggoate of 5.5% is stipulated for environmentaljgcts in the
Czech Republic. According to France, the most athgous method for its determination for the Czech
Republic is based on the social rate of preferé8dd®R) approach, which indicates a social discoatg of
5.06% when used (Franc, 2012).
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In the SROI analysis, various entities (ministriegions, municipalities and other public sectdities) obtain a
tool for comparing the impacts of various actidtiavhich can be used as a reference for transparaht
responsible decision-making about investments fpaiinlic resources. However, it must be emphasisatthte
obtained SROI ratio only indicates a part of thie@g of the total investment, which is why theiudiual
projects/activities must be assessed in a broameext.

It could be said that measuring the social retumnirovestment is an entirely new approach in thec@ze
Republic, which is why there is not yet enough fiedli data to determine the financial indicatorsg anost
figures entered into the analysis must be estimatedording to Kratky (2012), the main problem when
applying the SROI method in the Czech Republihélack of experience in quantifying non-finanacialues
and collecting data. The option of using foreigatfarms (e.g. English) to share financial indicatisrlimited in
this case, because all the indicators are basedtieononcrete situation in the specific country tKya 2012).
The use of the SROI analysis, and most likely othethods for evaluating the social impacts of ayanisation,

is largely problematic in the Czech Republic. Hoemexperts from the practical and academic figlcba that
despite the obstacles of the SROI analysis, ihisnéeresting method that is worth attempting tedo the
Czech environment and subsequently making useta$t8a, head of the working group of the Thematic
Network for Development of Social Economics in tbeech Republic on the topic of the “SRIO Pilot Tregt
Process”, states that the SROI analysis is labsifiousocial enterprises, and will be difficultgoomote without
systemic support from the state.” (Kulatylsta téma metoda SROI, 2011).

This system is not widely used yet in the CzechuRép, but in some professional publications ip@ssible to
find proposals for the possible use of the SROIhmétunder Czech conditions, e.g. in the work ofnfdékova
(2014), who uses the positive aspects of the SR@lais as a tool to describe the changes brolmhttdy the
given organisation. Furthermore, the said propebalinates the need for financial evaluation, thegibility of
which is still very limited in the Czech Republicza to the lack of determined financial indicatorsd a
insufficient data collection, i.e. the method dowsd allow the calculation of the social return awastment
indicator (Bernaskova, 2014).

2 Material and Methods

A team of experts from the VSB-TUO is conducting extensive survey concerning the evaluation of
socioeconomic projects under conditions in the Miana Silesian Region. The survey involves a dynammidti-
disciplinary solution, because the project is bazsedhe active cooperation of several fields - tuall science,
sociology, economics, statistics and public seetatities, never previously applied in the conditioof the
Moravian-Silesian Region.

The research is divided into two basic phases:

1. Phase 1 - identification of factors which musthatded in the analysis of benefits within the SR@alysis
2. Phase 2 - quantification of the real value of bits&fithin the SROI analysis

In terms of time, costs and operations, it is ingfade to address all the stakeholders, which is wiselected
sample was stipulated to represent the basic bets&lected sample comprised 1000 stakeholdergmrisosas
to evenly cover the representation of the individsiakeholder groups. Emphasis was placed on emngtiat
stakeholder groups from the Moravian-Silesian Regdioparticular were represented. The overall kgion
was estimated based on the results of evaluatmgelected sample. When defining the selectecgange of
data return was defined at which the data woul@aihjely copy the conclusions from the basic séisTimit
was stipulated at 40% and higher.

The method of a questionnaire survey was chosett@in primary information. A structured questioinaan

the Czech language was compiled to obtain the sapeinformation. Multiple choice questions and stimns
with the option of choosing on a scale were usetthénquestionnaire. The classic scaling model veasl when
creating the available answers. These questiong wapplemented with open questions, which gave the
respondents the opportunity to express themseh@specify their answers to the previous questi@tatistical
methods were used for the analysis and evaluafitmeaqquestionnaire survey.

The aim of the research is to present the desigmapplication tool to increase the efficiency aeduracy of
measuring the social need for investments finarficad public resources in the defined area, in teoftheir
impact on improving the quality of life of inhahiiis and other social needs. Use of the applicatiohshould
lead to optimising processes in the phase of etiatygublic investments and achieving positive aodially
just contributions from economic, social and enmin@ntal investments.
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3 Practical Part: Possibility of Applying SROI Analysis under Conditions in CZ

The implemented project focuses on the issue ofeffextive and expedient allocation of funds froombiic
resources. The state, non-profit organisationscangorations are increasingly concerned about érgstinat the
investments from public resources have the higpessible positive impact (on profit, cash flow), ilwhalso
fulfilling current social and environmental objeas. Given that social and environmental objectiges
unchanging, the project will propose a methodiggbligation tool which will allow the real-time (dgmic)
determination of the weight (importance, necessifythese areas.

The Moravian-Silesian Region is classified among structurally-impaired regions, those being regionthe
Czech Republic with a high share of mining and keendustry and a high level of urbanisation, whose
industrial base is undergoing massive restructurdisgociated with above-average unemployment, with a
concentration of the negative impacts of structaheinges and the closing down of major enterpasesntire
sectors. In this sectors exist a specific problehfinancing industrial and mainly metallurgicatnfis from
public sources (KuSnierz, Barankova, Kozel, Vilaslaq2011). The region’s classification among stiaity
impaired regions was a breakthrough decision of @zech government because, thanks to the document
“Strategy for the Economic Restructuring of theilJstoravian-Silesian and Karlovy Vary Regions” basm
Government Resolution No. 826 of 19 October 20Xbtarthe specific proposed sets of measures, illdiead

to the strengthening of education, the growth afrage wages and the halting of depopulation inréigéon,
among other things.

Social (non-commercial) benefits within the SROB&IgBis concern the stakeholders, who can be dividexd
three basic groups, namely the population, puldiniaistration and enterprises.

The basic stakeholders in the population groupuohe]

» Employees

» Entrepreneurs

» Unemployed persons

» Seniors

» Disabled persons

» Mothers caring for children up to the age of 3

» Handicapped persons

 Persons involved in tourism

« Inhabitants of specific regions, e.g. within riuijpalities and regions

The basic stakeholders in public administratioriude:
 Public budgets (municipal, regional)

 Social security administration

» Ministries

» Society as a whole

The stakeholders among manufacturing and non-metufiag enterprises include:
* Owners

* Investors

» Employees

* Trade unionists

» Suppliers

» Customers

» Competition (regional, national, foreign)

The research results achieved to date indicatesti@al benefits within the SROI analysis can badéid into
nationwide and regional benefits in terms of thapscof their impact.

The basic nationwide social benefits include:

» Improved economic level of the Czech Republic

» Contributions to the state budget

 Benefits within social security and health irewe

» Social and health security for inhabitants

» Ensuring the security of inhabitants and theaperty

» Ensuring employment

* Increasing the competitiveness of the nationahemy
» Ensuring national economic structures whichracge resilient to crisis (better able to withstdhattuations
in the economic cycle).

» Ensuring food self-sufficiency
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» Ensuring a high-quality transport infrastructure

» Protecting and securing water resources

» Landscape protection

» Improving education in a structure that corregfmto the needs of the national economy

The basic regional social benefits include:

» Contributions to the regional budgets

» Social and health security for inhabitants

» Ensuring the security of inhabitants and theaperty
» Ensuring employment

 Protecting and securing water resources

» Landscape protection

In phase 1 of the performed analysis, 4 key fachm@ee identified which need to be included in asaly the
benefits within the SROI analysis:

» Economic factors

» Environmental factors

» Social factors

» Society-wide factors

The results of evaluation of the stakeholder graahpswved that the indicators presented below adedad in
the listed factors.

Economic factors

» Higher employment

 Higher tax and levy collection
» Reduced allowance payment
 Higher rating

» Higher added value

» Performance, efficiency

Environmental factors

» Improved air quality

* Recycling

» Reduced pollution of natural resources
* Reduced energy demand

» Use of renewable resources

* Use of brownfields

Social factors

 Social integration

» Improved infrastructure
* Manual skills

» Improved quality of life
» Use of leisure time

Society-wide factors

* Reduced criminality

» Improved education rate

» Improved safety

» Development of the region

It follows from the evaluation of phase 1 of thetemsive survey that the aforementioned factors rbest
included in analysing the benefits within the SRMAlysis. The performed analysis thus indicatetlitia no
longer appropriate to assess the contribution @ftitial return on investment using only one vatbu there is
a need to divide the overall benefit into the 4c#erl factors - economic, environmental, sociatl &ociety-
wide factors.

Overall benefit within the SROI analysis = Xconomic + Xenvironmental + Xsocial + Xsociety-wide Q)

Where:X... benefit within the SROI analysis
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Within phase 2 of the survey, five specific “invast’ were defined, who are assumed to evaluat®mnigtthe
financial impacts (profit) when evaluating the ratwn investment, but who also strive to achieveisdand
environmental objectives.

* Municipality

» School

» Non-profit organisation
» Hospital

* Industrial enterprise

The results of the evaluation of stakeholders sstggethat among the individual “investors”, it iscessary to
differentiate the weight of the benefits of theivéstments within the defined factors - economizjrenmental,
social and society-wide factors (see Table 1).

Table 1— The weight of the benefits of their investmenithin the defined factors

Investor / weight Economic factc | Environmental factc | Social facto | Society factc
Municipality 0.1 0.1 0.1 0.7
Schoo 0.1 0.2 0.2 04
Nonr-profit organisatio 0.1 0.3 0.2 0.2
Hospita 0.4 0.1 0.2 0.2
Industrial enterpris 0.€ 0.2 0.1 0.1

In the next phase of the research, the coefficiarnlisbe quantified to express how the value of thenefit
presented within the SROI analysis must be redaredng the individual “investors” so as to refldut real
value of the contribution - economic, environmensalcial and society-wide with respect to the gitgre of
“investor”.

4 Discussion

The current method used in the Czech Republic aeteduthe social need for public investments bysaasg
their contributions in economic, environmental &odial terms, while respecting the equal importavfcihese
areas.

After the evaluation, the results of the comprehensociological survey will be transformed intagnamic,
exact model that can specify the terms which affecdit to grasp sociologically into specific quiigs, which
we can mutually compare and evaluate. The comps&fesociological survey is focussed on the taggetips
of participants in public contract award proceduggther on the side of the contracting authoritypidder, with
the aim of pinpointing the most important areaghgfact of socioeconomic and environmental investsiand
activities, and proposing the key parameters f@iyapg the method. The outputs from phase 1 arequred in
this article.

The proposed method newly anticipates that it talle into account the varying social importance aeed for
the impacts of investments into economic, enviromaleand social areas, using weights (coefficienfsthis
importance and need within the affected areas. prbposed method will thus allow a flexible reactito the
changing needs of public administration in the alp@nvironmental and economic sectors.

Another novelty in the proposed research solutidhlve the division of the individual areas (enviroental,
social and financial) into sub-categories to enstivte more precise definition of importance and need
coefficients of the evaluated investment benefiteese sub-categories can be amended and supplehtasied

on the changing needs of public administration.

5 Conclusion

As mentioned previously, the quantification of gwial return on investment is still problematicttie Czech
Republic, primarily due to the non-existence of @gioopen data to determine the financial indicatetsch is

why most of the quantified data (contributions)hiitthe analysis are stipulated based on estimatesimber

of factors are entirely dependent on the subjedpiaions and experiences of the evaluator stijmgahe value
of expected returns - benefits of the investmernde, the identity of the processor calculating¢healues and
their experience plays a crucial role.

The option of using foreign platforms to share ficial indicators is limited, because all of theigadors are
based on the concrete situation in the given cguntr
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The presented results of the extensive surveyopegd to evaluate socioeconomic projects undecaheitions

in the North Moravian Region and primarily to idiénthe key factors and quantify their impact oe tlesulting
value of the benefits of projects in the economain/ironmental, social and society-wide areas vaipect to the
type of “investor”, may become an important toolr fthe assessing entities, e.g. ministries, regions,
municipalities and other public sector entities,onder to compare the impacts of various investsjemhich
they can use as a reference for transparent apdnsible decision-making about investments fromlipub
resources.
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Abstract

The Czech Republic is a country with one of thehbg growth of real estate’s prices in
Europe. The paper is focused on the analysis o$ihgunvestment opportunities of Czech
and Polish regions. The aim is to create some sinmpdlicator for decision making of
investors and as second to calculate its valuesémarate Czech and Polish region. The
investors often have to choose the most appropojatien to secure their profit. There will be
constructed investment index for particular Czedd &olish region. The index will be
calculated from three basic decision elements #nat necessary for decision making of
investors. The main parameters to construct thesimvent index will be the share of flats for
sale of housing market, the price of flats, thet @xd the average salary. All the parameters
will be given for particular Czech and Polish regidhe parameters will be calculated to get
three most investment important indicators. They HP ratio indicates the real price of flats,
P/R ratio indicates the profitability and flats feale to supply of housing indicates what is
the share of flats for sale. The aim of the papdp find out (with the help of mentioned
ratios), if there are better or worse investmenparfunities between Czech and Polish
regions. The results show the Czech regions amvarage the regions with low level of
investment opportunities in comparison to the Palegions.

Keywords: housing, ownership, price/income ratio, price/reatio, real estate market, vsb
invest index

JEL Classification: P50, R30

1 Introduction

The paper focuses on analyse of housing investomartunities in Czech and Polish regions. Manyntoes

in the world have been experiencing boom in houig for a couple of years, and the European ciasnare
no exception. The house price is one of the highdyitored indicator. To analyse housing prices laousing
bubbles is very common topic in literature. Theid® price analysis has become very common in ctionec
with crisis in 2008. From the time up to now themamists make many of researches to explore pateigk of
house price increase. Now in 2020 again many oéfsapre analysing the potential risk due to corosiac
Under condition of rising prices of homes and gsamount of mortgages there are some worries otiCze
National Bank, that is afraid of too high pricesflatts in Czech Republic. It forecasts the flatcps are more
than 25% overestimated in Czech Republic. In thesdear conditions it is very difficult to make thight
decision for many of real estate investors.

This paper is related to the increasing literatutgich focuses on the empirical investigation iugiag market.
The main goal of this paper is to make an analgkisvestment opportunities in the housing markie€rech
and Poland. Using the main housing ratios | wiingform them to the common investment indicatore Th
housing ratios are often used as indicators nat fmrl investment decisions. The housing ratioswumed as an
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indicators of real estate bubble, which can affesth investors, landlords and tenants. The topiceaf estate
bubble is very common in literature.

There are many of different view and factors houdentify the real estate bubble. Under the coaditif Czech
Republic there are several authors who analyssithation of house prices in Czech Republic. J IG@009)
tries to analyse the real estate bubble in CzeguBiE using the R/I ratio and regression analydis states the
price bubble is the expectation of price acceleratif particular asset, which results in higher dachand such
increase in demand is pushing prices up. The sa@linforcing mechanism is working until bubble kars

There are some other authors who try to analys€tieeh real estate market from the point of re@tesubble.
Hlavacek, Komarek (2010) define real estate bubblessidual of housing price growth that cannadq@ained
by the aforementioned “standard” factors. The nfiaators for increase of real estate prices in mafi@conomy
they define as:

1. a process of catching-up with the usual leveldeveloped economies combined with macroeconomic
convergence,

2. acorrection in relative prices,
3. the development of the Czech housing stadnd
4. the constantly expanding mortgage markethm Czech Republic.

They analyse the property prices using three ratere approaches — an approach based on lesimp
indicators of housing price sustainability i¢prto-income and rental returns) and two piémn
econometric models (a time series model padel regression).

Zemcik and Mikhed (2009) in their paper investigtie situation of decreasing of U.S. real estateketafter
the beginning of the financial crisis. Thea userthgression analysis to explain the main fluctuetio

Many of sources use for identification of pricelrestate bubble the simple housing market indicatbhere are
mainly compared the historical levels of indicataith the current level of indicators. The mostitgh indicator
using by accredited institutions (national and rimégional financial institutions such as Goldmari&a Czech
National Bank etc.) is P/l ratio. The comparisorPdfcan indicate potential real estate bubble.

The main simple real estate indicators can be dividto the four separate groups:
1. housing affordability measures

2. housing debt measures
3. housing ownership and rent indicators
4. housing price indexes

The similar topic of flat price analysis in CzecHPelish border regions you can find in Ardielli aAddielli
(2018). The authors analyse each segments ofstdeaemarket and present the main differences.

2 Material and Methods

As the main source of data the internet analytpmatal www.trzniceny.cz for recording of data désicig
Czech real estate market was used. To record thee dkescribing Polish real estate market the portal
www.otodom.pl was used. There were recorded tharnmdtion of flat prices, rent prices and sharelatsffor
sale. The other needed data were recorded frontialffnational statistical offices www.czso.cz and
www.stat.gov.pl. Especially the information desarip the level of salaries in Czech and Polish negiolo
analyse the Czech and Polish real estate markedataefrom the July 2020 were from online renewexdb
pages collected and recorded.

The construction of VSB invest index is based anabsumption of rational considerations of invedtdries to

combine the three most important parameters ofstovedecision on real estate market. All the inmesivho

want to reach profit should take into the accoettinn of investment, amount of flat supply and @it flat. It

is understandable, the return of investment shbalthe shorter the better, amount of flat supplyutd be the
bigger the better and the price should be the |aWwerbetter. All these assumptions will be invohirchew

created VSB invest index. As the first step fonstouction it is necessary to state the basic atdis describing
return of investment, share of supply and realglate. The construction of VSB invest index waspined by
Polednikova (2014) and Halaskova (2015).
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The indicators are:

1. IPratio
2. RP ratio
3. FSRratio

The income to price ratio (see the formula 2.1hébasic affordability measure for housing ineegiarea. It is
generally the ratio of average dispose incomewévage house prices, expressed as a percentageaceaof
the flat in n%, which is available to the investor per averageoine. As bigger area per average salary the
investor can buy as better.

IP ratio = I/P (2.1)

where
P, Average price of flat
S, Average personal income

The rent to price ratio express the value of edipition. It shows what is the profit from invesgiin an flat. As
higher the R/P ratio is as better investment.

RP ratio = R/P (2.2)
where

P Average price of flat

R Average gross year rent

The FSR ratio shows the share of flat for saleem estate market. As higher the share as betstigrofor
investor. If there is lower amount of flat for reom the market the situation seems to be convergenthe
landlord, because there is low competition on reatket. In such situation the investor can chobgsentost
credible tenant to rent him his flat. On the othand if there is high share of flat for sale, theeistor can
choose the best one. In such situation the mark#iaofor sale is competitive and the investorinisbetter
situation than seller.

FSR =FS/ (FS+FR) (2.3)
where

FS.o flat for sale on the market

FR ..o flats for rent on the market

To construct VSB invest index we will use the poas three indicators. To construct the VSB invedek we
will assume the higher value the indicator thedsgtbsition for the potential investor. The besiation would
be if the values of all indicators were on its nmaxim value. Using of VSB index we will search foe thest
regions with the highest levels of the three intlice which are transformed to the VSB index. Twuate
VSB we will use the Pythagorean theorem. The latigerdiaphragm, the length of which is bounded bints
(values of indicators) on the perpendiculars, thtteb. The VSB invest is defined by the length iafptiragm.
The mathematical formula:

VSB invest = \/VSBp? + FSR? (2.4)

where
VSBp = VRPZ + IP? (2.5)

To calculate the VSB invest index, it is necesgarinspect the basic parameters of Czech andPa@ estate
markets such as prices of flats of separate regi@mss of flats of separate regions, wages of re¢paegions
and share of flats for sale of separate regionsciBply, because of inter comparison the data waoslified.
They were transformed to their average valuesat-dtice per rh, year payed rent per?nand year gross
salaries.
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3 Results and Discussion

The basic data describing Czech real estate markein Table 1 presented. Praha region seems toghéy
exceptional within the Czech regions. It is typieath the highest level of flat price, rent pricedagross year
salary. Even in Praha there is offered the most fiar sale and for rent in comparison to otherdbzesgions.
On the other hand the most cheapest region is kistegion, with the price 18 thousands/i? of flat. Ustecky
region seems to be the cheapest from the poinemtf tts price is 150,-CZK/#month. The lowest salary is
indicated in Zlinsky region (365 100,-CZK/year).

Table 1- Czech market basic data June 2020

Region Price per m?in ths. | Flats for Mon'gh Rent per | Flats for Gross Year

CzK sale m?in CZK Rent Salary in CZK
Praha 104, 480¢ 317 880¢ 51063¢
Jihomoravsky 56, 121( 22¢€ 138¢ 39475
Karlovarsky 37,7 984 16 254 35954
Stredatesky 48,F 1468 20¢ 765 41880(
Plzeisky 36,2 664 172 62¢€ 39784¢
Liberecky 34,6 43¢ 18C 272 38043t
Jihotesky 37,¢ 572 164 37¢ 37182(
Vysatina 36,2 26¢ 16 212 37376«
Kralovehradecky 42,F 49¢ 18C 262 38310(
Pardubicky 33, 34C 184 232 36790¢
Zlinsky 38,< 41¢ 1717 311 36510(
Olomoucky 35,€ 92¢ 17¢ 55¢ 36940¢
Moravskoslezsky 26 924 151 1067 36972(
Ustecky 18 102t 15( 712 37716(

Source: Own calculations, www.trzniceny.cz, WWW@Eg

The basic data describing Polish real estate mamieein Table 2 presented. Mazowiecki region setnise

highly exceptional within the Polish regions. Itypical with the highest level of flat price, rgmice and gross
year salary. Even in Mazowiecki region there iem#tl the most flats for sale and for rent in consparto other
Polish regions. On the other hand the most cheapggin is Lubuski region, with the price 26,7 thands

CzZK/m2 of flat. The cheapest region from the paifitrent seems to be Opolski region. Its price 89,1

CzZK/m2/month. The lowest salary is indicated in Warsko Mazurski region (330 586,-CZK/year).

Table 2 - Polish market basic data June 2020

Price pern? | Flats | Month Rent per m?in | Flats for | Gross Year Salary
Region in CZK for sale CzK Rent in CZK
Matopolskie 5254t 6024 244,1: 539( 39547!
Mazowieckie 6465¢ 1493¢ 399,5¢ 1021¢ 46196:
Pomorskie 5903( 6944 244 319¢ 39446(
Podlaskie 3808 1283 208,9: 271 35313:
Wielkopolskie 4490¢ 349( 234,2: 232( 36064¢
Swietokrzyskie 3347¢ 891 192,3: 18¢ 34548’
Zachodniopomorski 4012( 387t 216,2: 931 36519¢
Lubelskie 3980¢ 1684 209,2¢ 514 34699:
Kujawsko-
pomorskie 3587: 529¢ 201,2 131¢ 34626
Pcdkarpackie 3949t 1077 184,1: 51¢ 33371¢
Warminsko-
mazurskie 3432¢ 104¢ 208,9: 15¢ 33058¢
Dolnoslaskie 4542¢ 934: 240,3¢ 407 40975t
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Opolskie 2768¢ 921 179,7¢ 18¢ 35726¢
Lubuskie 2679¢ 148¢ 190,4¢ 33¢ 34871
todzkie 3904 252¢ 207,0¢ 1081 37492¢
Slaskie 2789 6362 206,2¢ 259¢ 40284¢

Source: Own calculations, www.otodom.pl, www.stat.gl, exchange rate 6,022CZK/PLN

The table 3 the value levels of main indicatorsvshol'he most exceptional region in Czech Repuldenss to
be Praha. All the shown indicators show excepti@uaition of Praha region. IP value indicates @& prices
of flats in Praha are the highest in comparisoother Czech regions (4,8%mer annual gross salary). RP the
same shows very low profitability. The gross prdafitys on the level of 3,64. That level is the Istvim
comparison of other Czech regions. The FSR indigatesents the share of flat for sale. The lowestll you
can find again in Praha.

On the other hand the most lowest real prices af fln comparison to the average salary are ireticat
Ustecky region (20,95 frper annual gross salary). The same RP indicateitthest profitability (10%) in
Ustecky region. The highest level of FSR you camd fin Karlovarsky region. The share of flat foresa
79,48%.

Table 3 -Czech Republic, values of indicators

Region FSR RP IP
Prahs 35,31 3,64 4,8¢
Jihomoravsky 46,51 4,81 7,0C
Stredaesky 65,74 5,1¢F 8,6¢
Kralovéhradeck 65,5: 5,0¢ 9,01
Zlinsky 57,3¢ 5,5¢ 9,51
Karlovarsky 79,4¢ 5,0¢ 9,54
Jihatesky 60,1¢ 5,21 9,84
Vysina 55,8: 5,4(C 10,3
Olomoucky 62,3¢ 6,03 10,3¢
Plzeisky 51,3¢ 5,67 10,9¢
Liberecky 61,5: 6,24 11,0C
Pardubicky 59,4« 6,61 11,02
Moravskoslezsk' 46,41 6,91 14,2
Ustecky 58,9¢ 10,0( 20,9t

Source: Own calculations, www.trzniceny.cz, WWWQ@Eg

The table 4 the value levels of main indicator$mland shows. IP value indicates the real pridefats in
Pomorski region is the highest in comparison teofolish regions (6,68 m2 per annual gross sal&¥)the
same shows very low profitability for Pomorski mgi The gross profit stays on the level of 4,97atTibvel is
the lowest in comparison of other Polish regionse SR indicator presents the share of flat foe.s@he
lowest level you can find again in Malopolski regi?2,78%).

On the other hand the most lowest real pricesat ih comparison to the average salary are ireticiat Slaski
region (14,44 m2 per annual gross salary). The damendicates the highest profitability (8,87%) Staski
region. The highest level of FSR you can find inriimsko Mazurski region. The share of flat for sale
86,80%.

Table 4 -Poland, Values of indicators

Region FSR RP IP
Pomorsk 68,4 4,97 6,6¢
Mazowieck 59,3¢ 7,42 7,1t
Matopolski 52,7¢ 5,57 7,58
Wielkopolski 60,07 6,2€ 8,0:
Podkarpack 67,4¢ 5,5¢ 8,4t
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Lubelski 76,62 6,31 8,72
Dolndélgski 69,6 6,3t 9,0z
Zachodniopomors 80,6: 6,47 9,1C
Podlaski 82,2¢ 6,5¢ 9,27
todzki 70,0¢ 6,3¢€ 9,6(C
Warminskc-mazursk 86,8( 7,3C 9,68
Kujawskc-pomorsk 80,0¢ 6,73 9,6f
Swictokrzyski 82,9¢ 6,8¢ 10,3:
Opolsk 82,91 7,7¢ 12,91
Lubuski 81,6( 8,53 13,07
Slaski 71,04 8,87 14,4«

Source: Own calculations, www.otodom.pl, www.stav.gl

The table 5 presents the result of the research.régions Czech and Polish are presented due teathe of
VSB invest index. The lowest values on the top highest values down the table. The lowest valuesgnt the
worse investment position, the highest values pitetbe best for potential investment.

The top of the table 5 is occupied by Praha regiith the lowest value of VSB invest index (35,8BY. other
words it says the worst flat investment environmientegion Praha exists. Its value is even 46,6%6vibéts
average value (67,11). The most interesting refporflat investment within the Czech regions youn émd in
Karlovarsky region (80,21).

The fifth position of the table 5 belongs to thdistoregion Malopolski. It presents the worst vali¢hin the
Polish regions (53,60). On the other hand the HEghevel of flat investment opportunities in Polayal can
find in Warminsko-Mazurski region with the value ¥fSB invest index on the level 87,64. Warminsko
Mazurski region represents even the highest lef/dlab investment opportunities within all the 3@asched
regions.

Table 5 -VSB invest index

Region VSB invest
Prah:i 35,8¢
Jihomoravsk 47,3¢
Moravskoslezsk 49,04
Plzaisky 52,8t
Matopolsk 53,6(
Vysaina 57,04
Zlinsky 58,3¢
Mazowieck 60,27
Pardubick 60,81
Wielkopolsk 60,9:
Jihatesky 61,15
Liberecky 62,8]
Ustecky 63,3¢
Olomoucky 63,5(
Krélovéhradeck 66,34
Stredaiesky 66,57
Podkarpacl 68,2¢
Pomorsk 68,91
Dolnaslaski 70,4¢
Lodzki 71,0C
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Slaski 73,0%
Lubelsk 77,30
Karlovarsky 80,21
Kujawskc-pomorsk 80,9¢
Zachodniopomors 81,4(
Podleski 83,0:
Lubusk 83,0
Swigtokrzysk 83,8¢
Opolsk 84,3
Warmiaskc-mazursk 87,6¢

Own calculations, www.otodom.pl, www.stat.gov.plyw.trzniceny.cz, www.czso0.cz

In average the flat investment opportunities of @zeegions is worse than Polish ones. Below theaaeelevel
you can find 13 Czech regions and only the 3 Paksgjions (the law level of flat investment oppoitieés). Up
to the average level there are 13 Polish regiodsoaty the one Czech region (the high level of fitetestment
opportunities).

4 Conclusion

The results made by indicators and by VSB invedéxnshow the low level of flat investment opportigs in
Czech regions in comparison to Polish regions. Taech region with the highest level of flat investm
opportunities looks to be Karlovarsky region asW&B invest index shows. The region is highly dejeghon
the touristic industry, which is temporary riskygegent because of Covid disease and possible rdasdhe
high level of flat investment opportunities. On theher hand the lowest level of flat investment anpynities
seems to be still in Praha region despite of Cdisdase.

The VSB invest index show the higher level of flatestment opportunities in Polish regions with pamson
to the Czech regions. The Polish region with thghbst level of flat investment opportunities lodksbe
Warminsko — Mazurski region. The region is depehde touristic industry and from that point of viewis
similar to the Czech Karlovarsky region. The lowlesel of flat investment opportunities in Polanslycan find
in Malopolski region.
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Abstract

Currently, the domain of all residential areastis/gg to ensure sustainable socio-economic
development. It depends on the location, naturakrenment and the population living in this
area. Despite the actions taken, every activitysofiety has an impact on the natural
environment, including by occupying and transforgngurfaces, as well as waste generation.
They are one of the biggest problems of today's\@my due to the constantly growing
population and, what is associated with it, thengng production of waste. In Poland and
other countries, the predominant way of managingteves to export it to landfills. However,
this is not a good solution for environmental petiten. First of all, landfills occupy large
areas. Secondly, due to the biochemical transfeomathat the stored waste undergo, they
negatively affect individual elements of the enwmgent. Municipal services are very
important for environmental protection. The purpasehe article is to present the current
state of municipal economy in local governmentsunithe work uses statistical data showing
how in the analyzed years 2010-2018 the lengtihefaictive water distribution network was
shaped, municipal waste collected or collectedoagita, treatment of municipal waste, the
number of active landfills and illegal municipahHills.

Keywords: environmental protection, local government unitaniipal services

JEL Classification: H72, Q54

1 Introduction

Waste is a material which can be processed margstimd the closed circuit economy can use its paten
There are very large possibilities to effectivepeuhe resources in Poland. It is worth to notiee in the recent
years awareness of the advantages coming fromgpianeof the environment which is a base to chatinge

model of the waste management increased significartte purpose of the article is to present analya® the

impact of municipal services provided in local gawaent units on environmental protection.

The article uses the so-called existing data, batkfore statistical information possible to obtirectly related
to the topic taken. Statistical data were takemfinformation contained in Statistical Yearbookblmhed by
the Central Statistical Office and the Local DatmB.

2 Theoretical Aspects of Municipal Economy

From a historical point of view, the emergence ghanicipal economy was associated with the neetdet
basic human needs. Flats, heating, lighting, trarispnd sanitary and hygienic needs are eligible $ocial
division of labor created conditions for the deysient of various forms of settlement and for megtome of
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the needs through exchange [1]. The creation @fscwas important in this process. The constanaesipn of
the resulting settlement units and urban complegsslted in the need to meet these needs on d soaia. It
can therefore be assumed that the municipal ecorappgared with the creation of cities and the Stste
structures [2].

Municipal economy is defined as a branch of théonat economy managed by local government. Its gagps
to meet the material and living needs of the pdprain cities by providing both tangible and inggie
services [3]. According to the currently bindingyd regulations, municipal economy includes pulbiiiity

tasks. Their purpose is current and continuousfaation of the collective needs of the populatigrproviding
publicly available services [4].

To implement public benefit tasks, local governmamits run municipal activities in the form [5]:

a)local government budgetary establishments - thgierses are covered from their own revenues, haweve
they may receive from the budget of the local gomant unit subject subsidies, targeted subsididsatity
subsidies;

b)commercial law companies that can be created byeatity (these are so-called one-man companies of a
local government unit) or by several entities. Ehesmpanies have legal personality as well as their
assets. In the municipal sector, however, capgaiganies are the most important. Local governmeits,u
which are the owners of all shares or all shareth@fcompany, can direct the activities of the ldisthed
companies by adopting resolutions through a loogeghnment resolution body;

c)associations where municipalities can form associgt including with poviats and voivodships, splé
support the idea of self-government and defend comimierests.

In the Polish local government system, part of theks in the field of municipal economy were ertdsto
municipalities. Municipalities and voivodships megnduct activities outside the public utility zooely in the
form of a commercial company. Municipalities mayerihestablish companies for this purpose, provided,
however, in accordance with art. 10 paragraph th@fAct on municipal economy, on the local marketr¢ are
unmet needs of the local government community drtdeasame time there is unemployment in the conanun
which has a significant negative impact on the ddad of living of the local government communitpdaone
cannot influence the activation of economic lifeaa®sult of other activities [4].

In the area of municipal economy, municipal infrasture is particularly important, in particularckmical
infrastructure. A local government unit can carryt dts public tasks using these resources. Municipa
infrastructure is a set of devices and institutinesessary for the proper functioning of the econces well as
the organization of life of the population in a givarea. It is an essential factor determiningcthaditions of
cities functioning, deciding about the locatiomefn investments and the possibilities of economigetbpment

[6].

Figure 1 —The municipal waste management system in Poland
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The commune plays primary role in the whole wastmagement system and it is obliged to create dondito
build a modern, comprehensive system based oneleetive waste collection ensuring achievementhef t
recycling levels and waste storage reduction requiry the law [7]. The system which is recommenideithe
national and provincial waste management planased on a network of regional waste processingllagbns
functioning within designated regions and it wassented in the figure 2. [8]

Engineering sectors of municipal economy infragticesinclude [3]:

a)underground municipal infrastructure (water supglwage, energy, heating, gas, telecommunicatiods a
underground networks, municipal roads and drainage)

b)ground communal infrastructure (ground roads, &igommunication, tram tracks, railroad trackbaaor
greenery, urban drainage);

c)aboveground municipal infrastructure (roads, viasluoverhead power networks, overhead trams, teleph
networks).

These industries have a different technical infeestire. In the water supply and sewage indushg, water
supply infrastructure itself is a set of technidalvices that, working together, ensure the supplwater to
recipients in the required quantity, with the rigfuality, at the right pressure, over a certairaareoperation,
over a certain period of time. Technical infrastame is characterized by high capital intensityndevity,
durability of buildings and technical indivisibiit Management of engineering sectors is assignelbdal
government units and government administration.

Figure 2 - Management of municipal infrastructure sectors

Goverment
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electricity D E—

gas -

land reclamation )

It should be noted that individual industries aharacterized by different technical infrastructurethe water
supply and sewerage industry, the water supphastfucture ensures the supply of water to recipienthe
required quantity, with the right quality, at thight pressure, over a certain area of operatiory @avcertain
period of time. In turn, the sewage infrastructisra complex of devices used for sewage disposhtraatment.
On the other hand, municipal waste managementsiméreture includes, among others, landfills, wilian
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plants, including composting and incineration ptantaste collection containers, specialized equipnfier
exporting this waste, as well as all other devioelated to the process of waste recycling and oioigi
secondary raw materials [9].

3 Changes in Communal Services in 2010-2018

Municipal services and environmental protection amemportant area of activity of local governmentts, in
particular at the local level. The scope of muratipervices includes, among others, collective wsaigply,
sewage disposal and treatment, cleaning of pubdiasa collection and collection of municipal wasteinicipal
waste management, as well as running municipal teias. In addition, in larger cities, these segi@lso
include the production and distribution of heat ahe organization of public transport. In the fiedd
environmental protection, these issues are relatéte protection of water, soil and air. The pcdation selected
the two most important ones that play a leading mlmunicipal management, namely water and waséwa
management as well as municipal waste management.

Water and sewage management is an important aréee cftate's functioning. The methods of conduciing
determine the condition of the aquatic environmastwell as the entire natural environment. Thegtleof the
active water distribution network is shown in Fig.

Figure 3 - Length of the active water distribution network
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Based on the above data, it should be noted thapamed to 2010, the length of the water supply ogtw
increased by 12.8% (i.e. from 272.9 thousand krAGhO to 307.7 thousand in 2018, including in rawdas

from 211.9 thousand km to 237.6 thousand km of aekwi.e. by 12.1%. The number of connections im tu
increased by nearly 735,000 units, i.e. by 14.9P&kout 478 thousand in rural areas, i.e. by 15.7%.
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Figure 4 - The density of the water supply network in citie018
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In 2018, the highest values of the water supplywoet density indicator were observed in tBlskie
Voivodeship - 175.7 km per 100 km2 and Matopolskig7.4 km per 100 km2. Whereas the lowest in thesiWV
Pomeranian Voivodeship - 49.9 km per 100 km2.

Figure 5 - Length of active sewage network in Poland in tharg010 - 2018 (in thousand km)
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Source: own study based on GUS

In the analyzed years, the length of the sewagearnktincreased by 53.2 thous. km (by 49.4%). In&01
reached the length of 160.7 thousand. km. In tlse crural areas, the increase in the lengtheh#twork was
higher by 39.3 thousand. km (by 70.6%) than iresitivhere there was an increase of almost 14 thdukam
(by 49.4%).
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Table 1 -Population using the water supply network and wed@sumption in households per capita in Poland
in the years 2010 — 2018

specification 2010 2015 2016 2017 2018

Users of the water supply network to

the general population (%) 874 01.8 91,9 920 92,1

953 96,5 96,5 96,6 96,6

Water consumption per capita {m3) 3N 322 322 38 333
including in cities 35,0 343 34,2 341 35,2

Source: own study based on GUS

The average water consumption of households in 22#833.3 m3 per capita. It should be noted thatties it
was 35.2 m3, while in rural areas 30.6 m3. The guaage of people using the sewerage network ipéhied
2010-2018 increased from 62% to 70.8% (an increB8e3 percentage points).

Table 2 -Population using the sewage network and the anufuis#wage discharged from households in Poland
in the years 2010 — 2018

Specification 2010 2015 2016 2017 2018

Using the sewage nefwwork to the peneral
population(%) 62,0 69,7 70,2 70,5 70,8
REledig it 86,1 8938 90,0 90,2 90,2

Waste water discharged from the sewage
network from households during the vear 9016 9261 9381 954.4
(hm3)
Source: own study based on GUS
Based on the data contained in Table 2 in the asdlyears it should be noted that the amount ofemeasder
discharged from households is systematically irsingp In 2018 it amounted to 969.5 hm3 (in citid$.8 hm3,
in rural areas 124 hm3).

969,5

The problem of development of water and sewageastifucture does not affect cities to a small extehich is

confirmed by statistical data. Therefore, the peablcovers rural areas. It is therefore necessaiyctease the
equipment of rural areas with water and sewagasirfucture, as well as to improve access of noarudreas
residents to basic services (such as water supplyage disposal and treatment). The main effettteofictions
taken will then be to improve the living conditioathe inhabitants and to improve the status akewhodies,
as well as to preserve and develop the potentitdeoénvironment.

Table 3 -Municipal waste collected or collected per capit&®oland in the years 2010 — 2018

2010 2015 2016 2017 2018

Specification

kg na 1 mieszkanca

Total municipal waste

261 283 303 12 325
Mixed municipal waste collected in total 238 217 227 227 231
Municipal waste collected selectively 22 66 17 84 04

Source: own study based on GUS

In the analyzed period, a systematic increaseotééated or received municipal waste in Polandigsble. In
2018, 12,485.4 thousand were generated in Polang. af municipal waste, which was an increase 8%«.
compared to the previous year. On average, 325f kgumicipal waste collected per inhabitant of Pdlam
urban areas it was 382 kg, and in rural areas «g839
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Table 4 -Processing of municipal waste in Poland in 20108201

Specification | 2010 2015 2016 2017 2018
Municipal waste directed to recovery processes 1965 4845 6172 6771 7103
(thousand t) from this to:

*  material recycling 1783 2867 3283 3199 3269
+  organic recyeling 181 661 814 848 1012
+ thermal processing with energy recovery _ 1318 7114 2724 2822
Municipal waste directed to disposal processes
(thousand t) from this to:
8076 6018 5483 3198 5382
*  Storage
+ thermal processing without energy 8037 5897 533 5000 5191
THCOVERY 39 121 152 198 191

Source: own study based on GUS

Municipal waste processing in Poland in the redemdcyears has been systematically increasing. Tdjerm
problem in achieving high recycling results for iBlelmunicipal waste is its mixing at source. Thasmns for
the high proportion of mixed waste in the overéléam are different. Not only faulty regulationg amportant
here, but also the lack of economic incentives, kewlogical awareness of the population, or evememo
generally - socio-cultural conditions. Compared?@10, this situation is changing, which is benafidor the
natural environment.

Figure 6 - Municipal waste management in 2018
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As part of municipal services, 56.9% of municipaste generated in 2018 was intended for recovey0871
thousand tonnes), of which nearly 3 269.1 thousamuls of municipal waste was designated for rengcli
(26.2% of the amount of municipal waste generat&tipse were both municipal waste collected or ctl
selectively, and raw material waste sorted fromedimunicipal waste.
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Figure 7 - Active landfills in Poland in 2005-2018
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In Poland, due to the need to adapt municipal wstdfills to technical and organizational requients
resulting from legal provisions, the number of aetiandfills has been systematically falling foveel years.
The solutions adopted are designed to protectriieanment.

Figure 8 - Wild municipal landfills in 2018
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In the interests of the environment, it was impatrt® eliminate illegal dumps. At the end of 20#&re were
1,607 illegal dumps in Poland. (i.e. 3.3% less thar2017). In 2018, 10.5 thousand were liquidaitdgal
dumps, of which 80.6% in cities.

4 Sumary

The natural environment is a nationwide good. therefore necessary to provide him with both pride and
rational formation so that society can equally grijs values. Actions aimed at limiting environmaindlamage
caused by the municipal infrastructure system iheJuabove all, normalization and standardizatioreiation to
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currently applicable European norms and standatde, use of modern materials and technologies.
Unfortunately, the development of municipal sersiée not even across individual local governmeritsun
Communes, especially rural communes, are facingotbelem of implementing the latest solutions ia fleld

of municipal economy. Poviat cities are in a betpasition. In order to eliminate these differences,
municipalities should receive additional funds foe development of municipal economy. It is alstrexrely
important to conduct scientific research in relatim technologies used in municipal economy and to
systematically improve processes of municipal itftzcture systems operation. In Poland, there @ible
changes in municipal economy that have a positiygact on the state of the natural environment.
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Abstract

The article analyses influence of using a bicyslem alternative means of transport to reduce
air pollution. There was analysed the territoryPaland with special attention on the Czech-
Polish borderland because the border for the neigtsbis not insignificant the same as the
fact that the incoming air from the both sides d$tidae of a good quality. In this respect
expectations are two-sided considering that theddsobetween Poland and the Czech
Republic is covered with beautiful mountain rangeswhich territory there are numerous
spas. Therefore, the purpose of this article wdl to demonstrate that cycling is more
ecological that driving a car.

Keywords: air pollution, bicycle transport, car transportymg
JEL Classification: 018, Q01

1 Introduction

The below mentioned examples can be used to prasenimportant role fulfils the bicycle in a socldk. In
the time after the Second Ward War there was popalbicycle event called the Peace Race which was
organized annually in May with its route going thgh three existing then countries, i.e. East Geynan
Czechoslovakia and Poland. Athletes, cyclist fraffecent countries took part in it. A bicycle wasbasis of
films, e.g. ‘Bicycles Thieves’ produced in Polamdli948 and directed by Viktora De Siky. It is aybeautiful
story about ordinary people who lived in Italy iag-war period, which leitmotif was just a bike.eTfim won
numerous awards on the global film market. In t®@million bicycles’ is a title of a song composbky Katie
Melua. Inspiration to create the song was journkyhe star to China during which the guide informtee
tourists that in Beijing around 9 million bicyclege its streets every day. And who of the reateosvsing an
old album with photographs did not see people mrajshed with a bicycle in the background. Decadgsa
photo with a bicycle was a manifestation of prestgd wealth of the photographed person.

Coming back to the present days it should be stttatithe bicycle is perceived as an alternativarmef
transport in comparison to car traffic and publansport. It is used first of all by young peoplevimg in cities.
For this purpose it is needed a secure infrastreoithich is being created in the last years mo @more.
Financial sources for this purpose are getting ftbemUE and own municipalities shared in the forihciwil

budgets (Sita, 2013). Citizens’ participation is an importéxttor supporting the process.

What may an individual mean comparing with largalscoal power plans and idle politicians? Charsiesild

be started form ourselves and our environment.ekample, one can get on a bike and leave a cagarage.
Sum of such individual behaviours of the citizeri have a positive impact on the environmentaltection.

On the other hand,l suppose most of us are ‘hosthgecar’. Therefore appears a question: is ityeweded a
ton of iron, electronics and oil to move withinigy@ This article will give answers on this and etluestions
related with the issues. Writing the article it wesed analysis and synthesis of the materials dpedl by the
institutions dealing with the studied issue pul@idhin scientific journals, conference materialponts, internet
information and legal regulations.
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2 Material and Methods

This article will give answers on this and otheesjions related with the issues. Writing the aatitiwas used
analysis and synthesis of the materials developeithd institutions dealing with the studied issublgshed in
scientific journals, conference materials, reparigrnet information and legal regulations.

2.1. Influence of a Bicycle on the Environmental Ratection

Analysing participation of the commune in the eammental protection there were separated orgaaizati
directly executive, obligingly-replicating and suypisory control tasks. The organizational tasky k@h taking
actions affecting the environment’s condition ashele or on its individual elements. The most intpot role
in the group of the tasks is attributed to plannimgruments ensuring organization of activitieshea commune
in the field of the environmental protection. Thwramune should provide conditions for the local camity to
the appropriate existence. The basic conditionelth which among others quality of the air we treehas
significant influence. The air pollution in Polaigdthe topic which every year is being discussedenamd more
in the mass media and public discussions. All thisaused by increasing public awareness abouthtieats
caused by the increase gas concentrations. Thepéxa@an be organized on'®9anuary 2019 by the Supreme
Chamber of Control the scientific conference ‘Urlaa@glomerations — impact of the transport on thejaality’,
which was an introduction to work on the newesbreponcerning the air pollution in Poland (SCC @wance
2019). The latest SCC report on the air qualitjacampmes from 2014 and there can be found data #069-
2012 (SCC Report 2018). The information in the reppresent that vast majority 93% of the dustyiimh in
the period came from the so-called low-emissiomolnes from domestic heating furnaces and locdifoea
boiler rooms. According to the same data, traffilygion is between 5 and 7 %. Based on a cursoayais of
the data it would seem that emission coming frons caon a low level. However, the data concermagrage
for the whole country. The proportions are compediéferent in case of large cities (https://okags/).

In 2011 cars were responsible for 63% of smog énWarsaw agglomeration. Meanwhile, number of the ta
Warsaw and other large cities in Poland is growifige humber of the cars between 2012 and 2017 irsaMea
according to the Central Statistical Office (CS@} hincreased by 27%. The smog problem concernslymain
municipalities due to heavy car traffic and higberiarchitecture which limits air flow. The sociegalizes
importance of the environmental protection only wipeople cannot breathe clean air. In the recemtsya lot

of attention was paid to promote ecological sohgidn life of each person what causes growing aiao
awareness and sense of responsibility for the camgood which is the air.

Due to the fact, riding a bike is becoming more arate fashionable. Moving in a city without exhaustoise
and traffic jams are not a utopian dream but ewenlide of two wheels’ lovers. Thanks to new padippearing
in many cities riding a bike in urban conditionsbiscoming safer. Winters with moderate temperaslicev
two-wheeled journeys throughout a year. Although difficult to see decreasing number of carslmrbads a
careful observer surely will notice more and moreytde users. There are many reasons for suchtisitua
Crowded and traffic jammed streets prevent fastenmnts from place to pladdeanwhile, small one-wheelers
easily travel even long distances without delayated to heavy traffic. More Polish cities decidedevelop a
network of bicycle paths. There are created newipulicycles rentals with an extensive network oins in
which bicycles can be picked up and returned (Rajéieczorek, Gotaszewski, 2000).

It is impossible not to notice that the bicycleaigreat alternative for own car or even the putbiosportlt is
cheap in operation, easy to park, independent éimetable and above all ecological. There are fivan
reasons for which cycling has a positive effectl@environmental protection:

1. Abicycle does not need a fuel. It is powered mereable energy from our legs.

There is a double benefit of this. First of allckiyg we do not create any poisonous exhausts comggharmful

substances that cause diseases and air pollugeon8ly, fossil fuels which extraction, processamgl transport
have nothing good in ecology are not needed to powycles. Taking into account production as veell
operation of various means of transport it turnstbat cycling per person generates ten timesdasssion of
carbon dioxide than driving a car and five timesslthan bus riding what will be described latethim article.

2. Production of a bicycle needs fewer amounts oftéchnatural resources. Everyone

who has tried to repair a car on one’s own knowseptly how many components are needed to fundtien
whole efficiently and safely. There are used mallalys, various plastics, liquids, greases, rubbeib glass. An
average car weighs over a ton and its complexitgetiones make it impossible to exchange a bulb. Kewe
production, repair and maintenance of a bicycl& loompletely different. Most of basic faults canrepaired
by one’s own using simple tools. A bicycle produ@iyears ago is as ecological to use as the onehwh
recently left a production line. Exchange of a feemponents makes possible to enjoy riding a reicgche
during next many years what cannot be said abaatarsbuses.
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3. A bicycle does not create any noise. Pollutionaife is a plague in most modern

cities. Their inhabitants live in continuous hurhid difficult to have silence even at night, stagtfrom the
earliest morning hours their ears are attackedalybling of trams, braking of buses, hors, sirend drone.
Noise fatigue can be a reason of worse mood, mmigraitacks and weakened immunity. The most discrete
means of transport is a bicycle which riding almdses not create any noises. Replacing cars witjclas
would create silence in cities.

4. Cycling is good for health. It is worth to know tleme hour of riding a bike is from

300 to 600 burnt calories. Systematic use of the wheels favours improvement of physical condititins
especially valuable for people working in front@dmputers in offices. Way to work allows takingledst a
minimum amount of activity having such type of therk. Even slight physical activity on a fresh p@rformed
systematically contributes to better oxygenatioradfody, strengthen immunity and improve mood. ilt e
also a perfect excuse to commune with nature $ fieguented paths will be used.

5. Cycling one pays more attention on the naturalremvnent. Peoples see then garbage

lying on a side of a road, feel the smog, the naise exhausts around more painfully. Proximityhef threats
builds environmental awareness. It is not posgibkee everything from a car’s steering wheel.

2.2. The Bicycle Boom

Rentals of public bicycles operate not only in &am@gglomerations but more often also in small itiehe
groups of the people convinced that on two wheeks @an reach his or her destination faster thasnndyia car
on crowded streets is growinguthorities of the cities meet the process.

The bicycle boom continues through the country. The-wheel vehicles are available in all regionstloé
country starting from Warsaw, Cracow, through Lo&¥dgoszcz, Bialystok, Katowice, Lublin, Wroclaw,
Poznan, Radom and many other cities and toRublic bicycles were launched in Duszniki Zdroj|&dbawiec,
Lubon what are small cities with tourists in mind.

In 2011 came into force in Poland a concept (QityBicycles 2018). It is a nationwide network ofjanisations
and people working for rights of the cyclists ameit popularization as an environmental friendlyameof
transport in a city which has its headquarter irobtlaw. Representatives of the organization coopeaatong
others with the Ministry of Infrastructure, Parliamary Group on Communication Development and Béyc
Tourism, National Headquarters for National Roads &otorways. The main mission of the concept is
business of the whole society including: increadioycle traffic causing improvement of the envinoent
condition and reduction of the transport costsilfas for the cyclists favouring overall improvemt of safety
of the road traffic as well as forming pro-bicycdevareness are also important aspect. It as a result
popularization of the sustainable transport, cngatif universal awareness of benefits coming frewetbpment
of the bicycle traffic and safety of traffic behaurs among drivers and cyclists. It is also woetimatice the fact
that it is a public presentation of the cycliststerests by supporting grassroots initiatives @f pino-bicycle
campaigns, active public dialogue with the localggoment authorities and the state institutions.

Surveys conducted by students showed that haviegtigm would you agree to pay an extra 5 zloty wipali
fee, i.e. equivalent 30 CZK monthly, the responseeplied that building of bicycles roads was éhpbsition
with result of 55% of 13 given propositions to twsen. Below there are the survey’s results ircities:

Czestochowa 68%, Radom 68%, Bydgoszcz 67%, citiesea450 thousand of residents 58%, cities belov 45
thousand of residents 63 %.

The presented data shows that the smaller is dhatgreater is the willingness to allocate thed&ufor building
of the paths and that the local communities wariveoin modern cities and the bicycles’ paths peemanent
elements of the road infrastructure of a moderrofgean city (City for Bicycles 2018).

It seems that definition of the smog’s concept dgmicloser the analysed problem. It was created tineyears
because the pollutions were being noticed alreadyné 17 century. The name ‘smog’ known for everybody
comes from two English words: ‘smoke’ and ‘fog’.cBucombination perfectly defines essence of thegsno
problem but not completely. In other words the snsg combination of three factors: pollution prodd by
people, fog as an atmospheric phenomenon and atiswmspheric silence’. The last phenomenon meaas tot
lack of winds. In such a way is created a fog diytion suspended on the atmosphere level wheeedeople.

If Poland would adopt the European information dgads about the air pollution then in 2017 a smiegt a
would be announced in: Cracow 41 times, KatowicetiB#®s, Opole 22 times, Wroclaw 17 times. As an
example there are alert levels in the Visegrad @roountries for average daily dust concentratioiPbf10.
Data in micrograms per cubic meter are Czech Rép@bD, Hungary 100, Slovakia 150, Poland 300 vi$hat
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high threshold (Smog Alert Report 2018). From theve mentioned data results that in Poland the leleel is
accepted at twice or even three times higher lewetparing with norms of the southern neighboursyéno
levels are among others in Belgium 70, Italy 75 &mance 80. The data shows that Poland in terntheof
emitted smog is not the best neighbour. Therefooey 11" October 2019 there are applied new norms for smog
information and warnings. Although they have besstuced by half they are still too high comparinghvather
countries. The smog alert according to the new legtigms will be announced at daily PM10 concentrati
exceeding 150 mcg and level of information is 1Gfyr{fRegulation of the Environment Ministry 2019).

In the ranking of the 50 most polluted Europeaiesjtas many as 36 cities are Polish (WHO reporhf2018)
and among them there are listed cities locateccbsest to Polish-Czech border: Zywiec, Pszczyndynik,
Wodzistaw Slaski and Katowice. Action of the twauatries from the central level to the local goveemis’
work is a very important element of the cooperatiothe integrating Europe.

3 Result and Discussion

3.1 A Bicycle or a Car — Pros and Cons

Two-wheeled vehicles have been very popular inrfoent years; every year more than one million e
sold in Poland. Whereas, electric bikes are equippigh a battery which allows traveling even 100 fkmd
which can be charged like a normal mobile phoneriy case, an electrically powered bicycle alloraseling
much faster and much further than a regular bikéradlitional bicycle or a one powered electricalysurely
better alternative than a car.

From ecological point of view riding a standardaor electric bike is about thirteen times less hatrfdr the
natural environment than driving a passenger cargfiean Cyclists Foundation 2013). For the bicycles
emission of the carbon dioxide (@Qs calculated per one person as 21 grams per rggaén kilometre. The
whole ‘life cycle’ of the equipment is taken intocaunt. The C@production in such circumstances results not
so much from riding but it is related to manufarigr of a bicycle as well its maintenance.
In case of the e-bicycles, the indicator is slighilgher and its average value is 22 grams.

For a long time, constantly the car transport gmized as the fastest growing source of the cadimxide’s
emission. The European Cyclists Federation estuintitet in case of a passenger car, the €@ission is in
total 271 grams average for each driven kilome&regne passenger. Travelling by cars or busesfisitaéy
more harmful for the environment than using bicgclEhe bus transport looks slightly better in tieispect and
it is 101 grams. The environmental pollution is fivrat onerousness and the noise is the second.c&ie
significantly influence on the noise reduction iar @nvironment changing means of transport for kae.bA
single vehicle emits 65 dB noise while a very ah& @ven up to 95 dB. At the same time bicyclesnédkie ones
with electrical support almost do not emit any Bois

Summarizing the point, it can be claimed that tloydles contribute not only to better health ofithesers but
also they have a large influence on the s surragndinvironment. The more bikes in a city the fewams what
effects on cleaner air. In turn, less exhausts dunst protect green areas and historic buildinggnayahe
harmful effects of the pollution.

The ecological two wheels can be practically aneneoften faster than the four wheels. The rule wanainly
in cities. The reasons are traffic jams and parlptages. In very large cities at rush hours stezetalmost
impassable (fig 2). One has to stay very long teenshile using a bike other can slip through thiakfeinternal
combustion cars. Each parking place for a vehidams a lot of concrete and a bike rack can fitsysueere. It
follows that it is easier to park a bike.

Choosing a bicycle instead of a car or public tpanswe can save even up to several dozen zlotyatthty.
Purchase of a bike is a one-time expense and theese a good bicycle it will serve us for manyrgea high
quality urban model of a bike can be bought fofR,Polish zloty while a recreational one which banused to
ride a trip for 3,000 zlotych. In turn for a cabgl it must be necessarily added refuelling, oateyinsurance fee
and technical inspectioftach mean of transport has advantages and disadeanbut riding a bike combines
especially many values (table 1).
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Figure 1 - Average CQ@emission calculated on every travelled kilometre*
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* The estimations include among others the emisgiated to production of a mean of transport
Source: (The European Cyclists Federation — ECF)

3.2 A Bicycle at the Southern Neighbours

The Polish-Czech border has a length of 761.8 kmstitating approximately 22.7% of the total length
Poland’s borders. A characteristic feature of tzedd-Polish border area is a diversification of ldredscape
where areas located above are less polluted tleaartes located in cirques where air movement igddn On
the Polish side the border with the Czech Repuidises the area of three voivodships: Lower Sjl€palskie
and Silesia and at the Czech Republic side: Lilkgrdaaj, Kralové — hradecky kraj, Pardubicky kraj,
Olomuniecky kraj and Moravskoslezky kraj.

The southern Polish border almost along its algierpasses mountain areas. The Polish-Czech bandeit
one of the best developed touristic areas. Thezealo developed ski, cycling and spa tourism endiea
additionally to the nature and mountain tourismerehis here the largest number of areas legallyepted
nature (especially national parks). The main towaigas on the Polish-Czech border are: Izerskianténs,
Karkonosze Mountains, Stolowe Mountains, Klodzkadland Silesian Beskid.

In 2013, when a group of urban cycling enthusigsted their forces and created concept which béicome
the largest successful public bicycles’ projecttie Czech Republic, which is used by both the erg&land
tourists. An interesting fact is that there hasnbdlowed personalisation of the bicycles becaal@f them
have names instead of boring codes. At the begintiia group operated as a non-profit organizafitren the
crowdfunding” was used which turned out to be a very succesdfa and helped the company to get better
financially. It is noteworthy, that the city doestrmanage the project nor support it in any waye Thrrently
available industrialized public bicycle’s prograare low profitable hence unworkable in case of fnaities
and despite this a good example is the Kyselky &atitis located in Nové Mésto close to Smrkemny,directly

at the foot of Izerski Mountains. One can getréhffom Poland travelling from Szklarska Poreba amg
Swieradowa Zdroj and Czerniawa / Nové Mésto podkemrborder crossing. The bicycle’s paths are aBout
kilometres long and they are a unique project i@ @entral Europe. The project was co-financed kg th
surrounding municipalities and from the Europeariobits funds. The paths many times were awarded by
various tourist groups. It is the highest locatidtmg base placed in the very centre of the Bileiths network.
TREK American brand testing centre offers high dudlicycles (rental, wash, accommodation, parkimg60
places for cars). Motto of the Centre is: ‘Enjoyyoide and leave worries to us’.

Attractions for the cyclists on the Czech side are:
- trip along the Bata canal with the path’s lengthk&6
- excursion to Germany along the ®hiver what is 99 km;
- picturesque Greenway route 470 km from Prague ¢émiva

- extreme experiences on the 21 km Rychlewski Routes.

7 Crowdfunding — form of a project financing by ammmunity, which is or will be organized around thiejpct.
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Our southern neighbours can take care of the tycli$ey prepare various conveniences thinking athmm.
One of them are cyclobuses it means buses forpoatisg bicycles which are used by the cyclists varne
riding on the bicycle’s roads in Beskidy, Karkonesz the Bohemian Paradise.

From the beginning of 2fcentury even before Poland and the Czech Repjdlitied the European Union there
were realized works on providing an organizatioframework of the Intelligent Transport Systems (ITS
building in Europe-wide, cross-border, regional ¢ochl scale. The last one despite the lowesttteial range
has a large meaning for daily lives of million zihs of each of the European Union Countries. Titedligent
public transport systems help to improve the trartsion process of people and commodities in urban
agglomeration terrain operating basically in theaar of: passengers’ service, traffic managemessport
logistics’ system (Vrabkova, \i&kova, Ivan, 2016).

A smart city cannot exist without transportatiorsteyn which can quickly and efficiently react on mhiag
conditions and needs of the residents. The addipgabiimportant both in the context of long-teahanges, e.g.
a city development as well as in the contest oftiea on everyday events, e.g., a communicatiofk.pea

Figure 2 - The communication peak in Warsaw in 15th Octfr8
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Source: Traffic data in 2018, www.ce-traffic.pl

Average passing time through a city at 4 p.m. msosit two times longer than driving in free trafionditions.
Therefore, a question arises: is it worth to galpar? The main criteria during choosing a mearaofsport are
time and cost of a travel. Most studies of thedsseglects to respect the environment.

4 Conclusion

The article presents the more important aspecttet|to the bicycle transportation’s impact on #ie
pollution’s reduction. Summarizing the previoushegented considerations for using a bicycle adtamative
mean of the road transport, they are listed irtdbhée 1.

Table 1 -Advantages and disadvantages of a city bhicycle.
Advantage Disadvantage
1. Increasing number of people riding a bicycle. | 1. Addiction to weather conditions.
2. Possibility of using a bicycle by the resident®. Lack of comfort for greater distances.
visitors, students and tourists. . Fatigue caused by heavy physical effort.
3. Reduction of crowd in the public means |0d. Low safety due to lack of bike’'s paths.

B -

2w

transport. 5. Long travelling time.
4. Improvement of the air quality. 6. High exposure to road accidents.
5. Improvement of health condition (physical @%. Cyclists are not liked by pedestrians and drivers
well as mental). 8. Signalization sensors during changing traffic lgght
6. Offering the residents an alternative to the ¢ity do not react on the cyclists.
transport. 9. Mandates for the cyclists riding on pedestrjan

7. Low project’s realization costs. walkways.
8. Improvement of the hicycle infrastructt
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9. Lack of theft's risk, storage problems ahd
problems related to purchase and maintenance.

10. No waiting on bus stop
Source: own study based on the information containghis article.

Summing up, a properly configured system of thelipudicycle provides the residents an affordableess to a
bicycle as an alternative to the public and cardpart. It is also an advertisement for the citg &r tourists it
gives opportunity to explore it. Of course, somehs proposed advantages and disadvantages ialifedre
debatable, for example the physical effort andliding travelling time included in the disadvantagdsch may
be reduced by using an e-bicycle, etc.

From the above mentioned follows that a bicyclarisnteresting alternative for cars, buses and &eens. It is
comfortable, cheap and practical. Most of us hawaenit to ride a bicycle already in childhood. D¢ nesitate to
use the skill for own convince, health and caredmmmon good because riding a bike we protect tieral
environment (Bbowska-Mréz, Lis, Pawtowski 2019).

The issues presented in the article do not coveasalects related to it. Therefore, there is aguesof the
public opinion as well the global institutions atheé European Union that the changes and legal tonsliin the

area of the environmental protection follow in thght direction. It is evidenced even by the citegklier

regulation about tightening reduction of the measwents’ level of harmful substances in the air. Tégal

regulations are followed by the deeds. KozienicevétdPlant in Poland can be used as an example wWisidh
produced electricity based only on carbon unit n@urrently, there are works related to rebuild tefpower

units which fuel will be gas. These few examplesadbevidence that the situation in terms of imgmgvhe air

quality will not get better from day to day becaitseill require a longer time perspective and hdigeancial

outlays.
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Abstract

The main aim of this paper is to compare differenaiethe migration behaviour at the level of
municipalities (LAU 1) of the four European regiortee Moravian-Silesian Region, the
Opole Voivodeship, the Silesian Voivodeship andnzilRegion. Migration behaviour will be
evaluated on the basis of official statistics oa ttumbers of immigrants and emigrants. The
main indicator for the analysis will be the net matgpn and the crude rate of net migration of
the municipalities of the TRITIA region. Due to th#ferent settlement policy at the level of
municipalities, especially in Poland, we will perfo a basic analysis using a selected size
category of municipalities. Migration behaviour Wwile evaluated for a ten-year period
between 2007 and 2016. The result will be presenttdnly in text and tabular form, but
also represented by map output in the ArcView gajigical software.

Keywords: Moravian-Silesian Region, natural increase, negnaiion, Opole Voivodeship,
Silesian Voivodeship, Zilina Self-governing region

JEL Classification: J11, J13, R23

1 Introduction

The European Grouping for Territorial Cooperati&G{TC) is a European Union level form of transnadion
cooperation between countries and local authoritth legal personality (Zapletal, 2010). EU Counci
Regulation 1082/2006 of 5 July 2006 forms its ldggdis. Today we have in the European Union 69 E@In@

of them is TRITIA (Foldynové, Hruskova, Sotkovsk§ubai, 2018), the first grouping of its kind at the acda
Poland, Slovakia and the Czechia with regional gowents as its members. Territory where EGTC
TRITIA works includes Moravian-Silesian Region fra@@zech Republic, Silesian Voivodeship from Poland a
Zilina Self-governing Region from Slovak Republ@hiba! Nenalezen zdroj odkaa.Chyba! Chybny odkaz

na zéalozku).

But the established members of the EGTC TRITIA were four regions. On 1.1.2018 the member Opole
Voivodeship left the Grouping. EGTC TRITIA was dstshed on February 25, 2013 to facilitate and supp
cooperation between the PL-SK-CZ members. But &uisebn to establish the group was made by theshsaaf

the four regional governments in 2009. It aimsupport social and economic cohesion within the bordgion
mainly though intelligent implementation of progmand projects of territorial cooperation. The &rad
decision was based on the positive experienceeofdafions in their mutual cross-border cooperationvell as
the impacts of this cooperation on the improvenahntvellbeing of the people in cross-border area TEG
TRITIA, 2020).

220



Figure 1— Basic map of the Tritia region.
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Source: Author

We will analyse the migration behaviour of the nuipdélities of all four founding members of EGTC fiai
between years 2007 and 2016. From the point of wiéthe Nomenclature of Territorial Units for Sttits
(NUTS), we will work with the LAU2 level as a spaltiunit. These so called "Local Administrative Whiare
not subject of the NUTS Regulation. In the 197GdaRd went through a stage of integration thatoradpd to
the general development trend related to rural pielation and the growth of service demands. Atgmgamost
rural municipalities (Czech Statistical Office, Z)Ihave a population of 2,000 to 9,000 and are az®p of
more than 20 villages and with a system of so-dadkre (sotectwo), self-government at the levedaiflements.
In Poland, the principle applies that the munidgtgahust have at least 1,000 inhabitants. In thel®pOV) and
Silesian (SV) Voivodeships, there are no munictpdiwith less than 2,000 inhabitants.

Table 1— Territorial division of the Tritira Region ants isize characteristics.

Code NUTS2 and NUTS3 Population (mil.)| Density| LAU2
(NUTS) Name origin Name English Country |Area (km?)| 2007 | 2016 | 2016 |number
CZ 08 |Moravskoslezsky kraj Moravian-Silesian Region |MSR |Czechia 5.427] 1.250 | 1.210 223 300
PL 22 |Wojewodziwo Slaskie Silesian Voivodeship SV Poland 12.333| 4.654 | 4.559 370 167
PL 52 [Wojewodztwo Opolskie  [Opole Voivodeship oV Poland 9.412] 1.037 | 0.993 106 71
SK031 (Zilinsky samospravny kraj |Zilina Self-governing Region|ZSR  |Slovakia 6.809] 0.696 | 0.691 101 315

Tritia Region TR Total 33.981( 7.637 | 7.453 219 853

Source: author, EUROSTAT data (Eurostat, 2020)

Our evaluation of migration behaviour focuses o8 Bfunicipalities in the Tritia region. During theonitored
decade, the total population of the region deckbdse approximately 180,000 in the area of 33,98 km
(TABLE). Polish statistics show a larger error ire tdynamics of changes in population size. But iteespe
errors of the current population register in thgioas, the result of the analysis can be summas@dzddllows:

- All four regions are population-loss, but the las®If is not large and reaches values from 0.7%
(Zilina Self-governing Region) to 4.2% (Opole Voilaship) with an average of about 2%.

- The migration balance with a weight of 60% contrd@susignificantly to the decline in the population.

- The population in the Silesian Voivodeship decrdabe most in absolute terms. Given its population
size of over 4.5 million, this is understandabte.dhare in the total population decline of theaeg
was 50%, but its weight in the population of thgioe is more than 60%.
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- All regions were migratory losses throughout thequeunder review.

As migration behaviour (Bosswick, Husband, 2005gnisrucial component of the change in the popuiatio
weight of all regions, we decided to analyse tleikdviour at the level of municipalities in the Eitegion. Due
to the differences in the settlement hierarchyeesly between Poland and the other two statesgillibe more
appropriate to focus the research on selecteccategories of the set of municipalities.

2 Methodology of Analysis of Migration Behaviour aml Settlement Hierarchy

The difference between the numbers moving in (inmaxig 1) and moving out (emigranE) is net migration
(NM) (2). Net migration is the difference between imgration to and emigration from a given area dutimg
year (net migration is positive when there are nigmaigrants than emigrants and negative when taerenore
emigrants than immigrants). Since many countri¢gseeido not have accurate figures on immigratiod an
emigration, or have no figures at all, net mignatieas to be estimated. It is usually estimatechadifference
between the total population change and the naitucedase during the year. Net migration givesnuiciation

of the relative scale of the separate immigratigra6d emigrationE) flows to and from a country; a country
may report low net migration but experience higimigration and emigration flows.

NM =1 -E (1)
Crude rate of net migratiol©RNM) is simply the ratio of net migration (often inding statistical adjustment)
in a year divided by the total population at midsyand multiplied by 1,000 (2).

The value is expressed per 1 000 inhabitants. étitternational level, the nomenclature methodol@ggot
unified. Therefore, different names appear for thiicator, e.g. the net migration rate (Postony\Ber, 2017).
That is:

NM I1-E
CRNM = — [1 1,000 = — [11,000.
P P (2)
In migration statistics, data are compiled by the,ayender, marital status, native language, cpwitbirth, and
region of arrival and departure of migrants. Theylation change (the total population increasey t¢ivee can

be quantified as the number aggregate of the ranar@ase lI) and net migrationNM).

For references territory diversity values of thé mégration we will use data come from the statatioffice of
the European Union (EUROSTAT) and national statidtbffices of all three states.

Table 2— Size groups of municipalities by regions.

Population size categories (December, 2016)
Tritia region less than 5,000 5,000 - 19,999 20,000 - 49,999 50,000 - 99,999 | 100,000 and more

LAU2 | Population | LAU2 | Population | LAU2 | Population | LAU2 | Population | LAU2 | Population
Moravian-Silesian Region | 266/ 325608 22| 170,838 7| 180,006 4] 241,793 1| 291634
Opole Voivodeship 10 40,16 50 487,822 8 226,603 2 119,729 1 118,722
Silesian Voivodeship 15 58,405 111 1137,239 17 525,988 12 770,133 12| 2,067,399
Zilina Region 294 337,588 16 133,848 3 82,969 2 136,373 0 0
Tritia region 585 761,761 199] 1,929,747) 35| 1,015566] 20| 1,268,028 14] 2,477,755

Source: author (EUROSTAT data and national statiktffices)

Migration is an important part of changes in popalasize (Zlotnik, 1998), especially at the lowsgttial
level, i.e. at the level of municipalities. Whenatating a large set of municipalities, it is puspfully more
appropriate to use a spatially structural approatiis leaves the possibility to work with the sieteucture of
municipalities, which remain the basic territoigalf-governing unit (Loughlin, Hendriks, Lidstro@011). Due
to the different potential in relation to the sattlent structure, it is not possible to more acelyanalyse the
migration behaviour of small municipalities withpapulation of up to 5,000 (TABLE). Poland's polioy
centralizing the administration of small municipiats prevents us from doing so. Out of the totahbar of 853
surveyed municipalities, the structure selected usy according to size categories is burdened by a
disproportionately large number of municipalitiesthe smallest group of municipalities with lesarttb,000
inhabitants. There is a total of 585 of them, whitbhans almost 69% of the total number of munidiesli
However, only a tenth of the population of the i@riegion lives in this group, which is the leakab five size
categories of municipalities. To other differenagscan add the following:
- Most people live in the largest cities with morarnha hundred thousand inhabitants, a total of one
third.
- The second most populous size category consisistdéments with 5 to 20 thousand inhabitants, a
total of one quarter.
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- The third most populous size category consistsettfesnents with 50 to 100 thousand inhabitants
with a weight of 17%.

3 The Analysis of the Migration Behaviour on the Titia Region

In the ten years between 2007 and 2016, the ardélaecfritia region has lost more than 120,000 irtiaais,
based on statistical data on the natural increaderagration balance. The migration loss accoufbedlmost
60 percent of this decrease (TABLE). In the areghefTritia region, the population was lost by natipn in
excess of 70,000 in the monitored decade. Thisevedpresents less than one percent of the totailgtgn of
the Tritia region, where today less than 7.5 millgeople live permanently. The remaining 40 peroétite loss
was in natural decrease. Although the measurenfemétomigration is less accurate than the measurewfe
natural increase, it is clear that migration hagreater impact on the decline of the populatiorthef Tritia
region.

Table 3— Net migration by population size categories ohiipalities in the Tritia region.

Population size Net migration (2007 - 2016) Municipaliies| Population
categories | MSR| % | ov | % | sv | % | ZR % TR % 2016 | % | 2016 %
less than 5,000 17,951| 644| -813| -12.2 879| 26| 12,670 649.4| 30,687 434 585| 68,6 761,761 10,2
5,000 - 19,999 1,144 411 2,609] 39.0{ 37,131| 108.6] -3,867| -198.2| 37,017 524 199 23,3]1,929,747 259
20,000-49,999 |-10,280| -36.9| -4,109| -61.4| 2,993| 88| -4,655| -238.6]-16,051| -22,7 35 4,1[1,015,566 13,6
50,000-99,999 | -18,654| -66.9| -2,656| -39.7| -14,727| -43.1| -6,099| -312.6| -42,136] -59,6 20( 2,3[1,268,028[ 17,0
100,000 and more| -18,030( -64.7| -1,722| -25.7| -60,468|-176.8 0 0.0] -80,220 -113,5 14| 16|2477,755] 333
Total -27,869| 100.0( -6,691] 100.0| -34,192( 100.0| -1,951| 100.0] -70,703( 100.0 853| 100]7,452,857| 100,0

Source: author (EUROSTAT data and national statistiffices)
We can see two different groups of regions:

- The largest migration losses are in the Silesiaivdtteship and the Moravian-Silesian Region, with a
total migration loss for the observed decade exoge@l2,000. A slightly higher absolute loss fell on
the Silesian Voivodeship (-34 thousand), followgdlie Moravian-Silesian Region (-28 thousand).

- The second group consists of the regions of thén&ikelf-governing region and the Opole
Voivodeship, where migration losses were recorddbelevel of thousands of units. In total, it veas
migration loss of 8.5 thousand inhabitants.

In general, the overall migration loss in the Eritegion is not large and its social and economjgaict cannot
be considered a threat. Due to the fact that taeseegions with a substantially peripheral locatigth respect
to the position of their states, their depopulativelopment (Sotkovsky, 2016b) is not alarmingnfrthe

point of view of natural increase, this is a pheeaon quite general in the sense that all more dpeel regions
have losses in natural increase to a very simigerg. It is a manifestation of behaviour when tibial fertility

is below 2.0 in the long run. Due to the way o€ ldnd the value system of more developed areas)ajor

changes in the development of the natural increasée expected in the longer term.
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Figure 2 — Migration behaviour of the Tritia region andritgin areas in the years 2007 to 2016.
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Source: author (EUROSTAT data and national statiktffices)

Among the four monitored areas of the Tritia regiwhen assessing their migration behaviour, wehighlight
the following moments on the basis of the CRNM aadior (FIGURE ):

- The average long-term migration losses of regiangressed as a share of their current total
population, reach low values in the range of andealine from 0.3 %o to 2.0 %eo.

- The Moravian-Silesian Region shows a slightly largss in the observed period, when the highest
value of the migration loss was reached in 201€hatlevel of over 3.3 %o. In recent years, the
migration loss of MSR has decreased to 2 %e..

- In both Polish regions, the migration loss has Ibagn below 1 %o..

- The lowest migration loss falls on the Zilina sgtfverning region with a long-term value below 0.5
%o.

Migration behaviour already decides to a greatéergxtoday on the total population and subsequearilyts
structural characteristics (Sotkovsky, 2016a). Wakies of migration loss for 4 regions are not etsk
Therefore, in this study we will try to assess thigration behaviour on a smaller spatial order tttewhole
region of Tritia with its four basic regions. Resdgaat the municipal level thus seems to be thet mymgropriate
(Suchdek et al., 2018). Due to the large sample (853 nipailities), it is more appropriate to perform an
analysis at the level of the five selected sizegaities already mentioned.

Much more interesting is the distribution of migoatbehaviour at the municipal level of the Tritegion. This
is both in terms of differences in CRNM values, aapecially with regard to the population size loé t
municipality (FIGURE ). Although the Tritia Regiand its four sub-regions as a whole are losing [atioun,
there are a large number of people at the munidgeal who have gained new inhabitants throughdibeade
under review. These are mainly municipalities wi&hsmaller population, especially municipalities hwvi
population of up to 5 thousand, or up to 20 thods#&n the other hand, the largest migration lossesern
large municipalities, especially those with morarttb0,000 inhabitants. The average value of thesgrate of
migration balance of the size category of munidijgs with less than 5,000 inhabitants exceeds 5Fes.
municipalities in the size category from 5,000 89P9 inhabitants, the average annual growth @&terding to
CRNM is aver 2 %o. The following applies to the remag three categories:

- The largest value of migration loss measured byQR&M indicator was reported by municipalities
in the size category of 50,000 to 99,999 inhab#tgaverage CRNM over -3 %o).
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Figure 3 — Migration behaviour of the Tritia region by sizategories of municipalities in the years 2007 to
2016.
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Source: author (national statistical offices data)

The second most losing size category of municipaliare the largest municipalities with more than
100,000 inhabitants (less than -3 %o).

Municipalities with a size of 20,000 to 49,999 ibltants (CRNM -1.5 %0) are also affected by the
loss of migration.

Figure 4 — Migration behaviour of the Tritia Region munidigias in the 2007 to 2016 (CRNM).

b

ot Crude rate of NM

' (2007 to 2016, %q

I 20 0 and more (159)

5.0to 19.9 (235

| |ontosg(1e2)

[ ]-01to-49(135)
[ so0t0-9.9 (92

-10.0 and less (70)

Source: author (national statistical offices data)
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In the period between 2007 and 2016, more than rBGficipalities showed population growth due to the
migration balance. There were almost 300 loss-ngakinnicipalities. The differences in migration belbar at
the municipal level can be clearly seen in the HR&E.J

- Almost 160 municipalities in the Tritia region haldle CRNM growth in the monitored period
exceeding 20 %o.

- The largest share of migration profitable munidiged was in the group with CRNM growth from 5
to 20 %o. There were 235 of these municipalities.

- There were almost three hundred municipalities w&ithalmost imperceptible influence of migration
behaviour on their population size. Their CRNM radgrom 5 to -5 %o over a period of tens of
monitored years.

- Seventy municipalities were the most loss-makingtarms of migration. For them, the CRNM
exceeded the value of -10 %o.

Figure 5— Migration behaviour of the Tritia Region muniditias in the 2007 to 2016 (net migration).
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In the monitored period, the ten most municipaditieere the most loss-making (loss of migration dv€00
inhabitants): Ostrava, Katowice, Sosnowiecgstachowa, Havov, Bytom, Karvina, Zabrze, Jastlie Zdrgj
and Gliwice (FIGURE). It is thus clear that OstraMavirov and Karvina are the municipalities with the &sg
losses in the Tritia region in terms of the overaigration balance. The other seven municipaliéies Polish.
From a long-term perspective, we can assign an@®enunicipalities to even more significant losSHsere are
15 Polish municipalities, seven Czech municipaitigrydek-Mistek, Orlovd, Opava, Kidmice, Trinec,
Bohumin and Bruntal) and six Slovak municipalitidsartin, Zilina, Ruzomberok, Dolny KubirGadca and
Liptovsky Mikula$). On the contrary, among the muosifitable from the point of view of net migratione rank
61 municipalities, which have grown by more tha® Sithabitants during the ten monitored years. Tlaee
seven Czech municipalities in this group: Senowjvlakd, Vratimov, Dolni Lutyni, RychvaldCeladna and
Horni Bludovice. Only two Slovak municipalities bab to this group (Temlanka nad Vahom and Mojs). The
remaining 62 municipalities belong to both Poligtivedeships, of which 55 belong to the Silesianvddieship.
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Another 86 municipalities gained 200 to 499 inhati$ by migration, of which 36 municipalities aoedted on
the territory of MSR.

4 Conclusion

The analysis of the migration at the level of mipatities of the Tritia region showed a number mieresting
aspects of the migration behaviour of its inhaligan

The total migration losses of the four main ardab@ Tritia region are not high and cannot be dbed as
serious or even alarming. They are thus exclusitheyresult of long-term economic and social change
Important economic changes certainly include thet that the whole region was deeply affected by
industrial industrialization before the revolutiopayear, with a focus on the mining and metalluagic
industries. With this economic development, urbatiim deepened. This was dominated by large cities.
For example, from the Polish villages of gSitochowa, Sosnowiec, Katowice, Gliwice, Bytom, Zahr
Bielsko-Biala, Jastibie Zdrdj, Rybnik and others. On the territory 0B8R, these were settlements such as
Ostrava, Havbv, Karvina, Frydek-Mistek, Orlova, Opava, Kiymice and Finec. On the territory of ZSK

it was the cities of Zilina, RuzomberaRadca, Martin and Liptovsky Mikulas.

Subsequently, the expected stage of changing thetsite of industries occurred. All the above-meméid
large centers of former industrial development wabgectively most affected by the restructuringtiod
economy and subsequently by the process of de-adi@m. As is clear from the analysis, a significa
part of de-urbanization manifested itself in iteegth in the immediate hinterland of large citidsre we
find mainly municipalities with the highest migmati growth in the period from 2007 to 2016.

Clearly, the smallest group of municipalities ie tiroup where we include all municipalities witintwally
zero or very low levels of migration. In these 3B0nicipalities (41% of the total number of munidipes

in the Tritia region), we can say that migrationdencies, including various impacts, did not hamg a
significant effect on their territory.

Another almost 350 municipalities (41% of the tataimber of municipalities in the Tritia region) are
profitable in the long run.

Only 18% of municipalities (157 municipalities) dfitia region significantly lost their populatiorud to
migration behaviour. From this group of municidgakt 38 of them can be described as problematidalue
population loss, when their losses in ten yeargeded at least the value of one thousand inhabitant

It is certain that only a small number of municipi@é contributed to the migration loss of the igritegion.
This set of settlements is dominated by large<itigh a population of over 50,000.

MSR lost almost 28,000 inhabitants during the entderiod. But in its territory, there was a loss
exclusively in municipalities with a population @fer 20 thousand.

This fact is most pronounced in MSR and especiallyts eight largest cities: Ostrava (-14 thousand
inhabitants), Hawov (-7.5 thousand inhabitants), Karvina (-6 thousamhabitants), Frydek-Mistek (-3
thousand) and Orlova (3 thousand), Opava (-2 thal)s&Kogivnice (-1.5 thousand) andiifiec (-1.5
thousand). Together with the towns of Bohumin anghBl, these 10 towns created a ten-year lossaf o
40,000 inhabitants. It is thus clear that 60 to 76@migrants did not cross the MSR borders and thus
contributed to the growth of the population of nuipalities, especially in the size category ofleatents

up to 5,000 inhabitants.
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Abstract

The aim of this paper is the use of a non-parametgthod of data envelopment analysis to
evaluate the technical efficiency of health cardadpitals in particular regions of the Czech
Republic in 2011-2018. The method of window analysvas used to evaluate the
dynamization of the efficiency of production unit$ie method is based on moving averages
and is suitable for evaluating efficiency in timexiss. For the purposes of the analysis, three
input and two output variables were defined. Thmutrvariables were the number of beds, the
number of medical staff and equipment (specificalg number of CT devices and MR
tomographs). The output variables for the analyikch was based on an output-oriented 3-
year window DEA model, were the number of hosptdi patients and the number of
treatment days. For the purposes of the analysesdata were taken from selected health
registers registered by the Institute of Healthotnfation and Statistics of the Czech
Republic. The best results were achieved by the Région, which became effective unit in
six of the eight years examined. Demonstrably tlestvoverall efficiency rate reached The
Capital City of Prague, which was not an efficipnbduction unit in any of the monitored
years.

Keywords: data envelopment analysis, efficiency, healthcare ,dhospitals, regions, window
analysis

JEL Classification: C44, C61, 110

1 Introduction

The health condition of the population is an impottdeterminant of the development of society. theial the
highest value of human potential. It is the subjgfctiscussions of many politicians, economistsltheare
providers at the national and supranational levetseh developed country sets its goals and pegritn this
area. The basis for determining the concepts olttheare development are mainly demographic andbsoc
economic factors determining the development ofthezare needs. The population of the Czech Republi
experiencing a long-term decline and the shareeople in the post-productive age is increasing.uRxdion
aging is a European problem that individual govesnte must prepare for. Higher morbidity is typifwal older
populations. Population models point to the exgkaterease in the number of patients with candeculatory
system diseases and neurogenerative diseaseseXpértancy at birth is significantly improving, boat the
level of the whole Czech Republic and in individuagions. However, the data show that there areoppite
differences between individual regions, which israpulse for setting the objectives of regionalltiepolicies
both in terms of the construction of targeted pn¢éiom programs and in terms of implementing charigabe
organization of health services to increase thedilability and quality. It is clear that the fueudemographic
development of the population will affect the sture of health care provided and will be aimedretnging the
organization and financing of the whole health caystem. Unbalanced migration of inhabitants betwee
regions and migration of inhabitants to large sitie agglomerations will also affect the healthecaystem and
it will be necessary to create a backbone netwérraviders with regard to the population densityai given
region.
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The significant providers of health services arsyitals, whose primary activity is to provide mgiskecondary
and tertiary health care. Within the individual icegs of the Czech Republic, there is a clear difféiation of
the network of hospitals in terms of the numbermpdafviders, the legal form of hospitals, the typéscare
provided or equipment.

As at 31 December 2018, the hospital care networisisted of 194 providers with a total of 60,328Ide
Compared to 2011, the number of hospitals and timeber of beds did not change significantly (60,886ls
were registered in 2011). The Capital City of Peags typically characterized by a high concentrataf
university hospitals and specialized centers, whaase is consumed irregularly, especially dependinghe
emergency income (e.g. IKEM). A similar situati@nailso in the South Moravian Region, where theeet&o
university hospitals and other hospitals that mteunighly special and comprehensive health cage kgasaryk
Cancer Institute, Brno). Within the Czech Repubif® inclination of patients to health care is defined.
Defining the reference network of hospitals in indual regions is one of the goals of the MinistfyHealth of
the Czech Republic, both to define the availabidtyhospitals and to monitor the consumption ofithezare by
patients and set up a suitable reimbursement merhdar valuing a hospitalization case of acuteatignt care.

The aim of the paper is to evaluate the techniffadiency of hospitals (in-patient and out-patieare) in the
regions of the Czech Republic in the years 20118201 the basis of selected input and output vag@abrhe
method of window analysis was chosen to evaluaedbhnical efficiency. The time window analysistieg is

a dynamic DEA method that is based on moving awsramnd estimates the efficiency trend of homogeneou
production units over time. The purpose of thislgsia is to trace whether there are significanfedénces
between individual regions, which represent homeges production units, in the observed period ahdther
there has been an improvement or deterioratioadhrtical efficiency trends in time series.

1.1 Performance of Health Services

Healthcare is an important segment of the publitoseand a sector of the national economy. Thethezre
system is confronted with the performance of theleheconomy. Incomes in health care are deriven fro
pensions and expenditures reflect the budgetarstmints of the system (Vrabkova, ikava, 2015).
Performance is evaluated at both the macro andomérels of the economy. The individual elements of
performance are economy, efficiency, effectivenass| equality. These elements complement each atickr
logically follow each other, together creating amgowehensive framework for the performance of the
organization or program (Vrabkova, 8ava, 2015). Many authors (e.g. Talbot, 2007, Fly2@12, Dooren,
Bouckaert, Halligan, 2015) focus on a partial pHrperformance evaluation, namely efficiency, whishan
essential part of management and decision-makirfficidhcy can have a dynamic or static form and is
influenced by a number of internal and externatdieec Various methods of single-criteria and matiteria
decision-making are used in the healthcare systeevadluate the efficiency of production units. kngral, it is
appropriate to assess efficiency in the contexhefquality of care provided and equality of acdeskealth
care.

2 Material and Methods

Cooper et al. (2011), Zhu (2014), “DEA is a relativ new" data oriented "approach for evaluating the
performance of a ser of peer entities called Degidilaking Units (DMUSs) which convert multiple inuinto
multiple outputs”. The DEA method is a very widesgmi tool for evaluating the efficiency of homogeareo
production units, both in the private sector andthe public sector. Homogeneous production units ar
characterized by their equivalent input and outuitables. Production units that lie on the bomfgproduction
possibilities are technically efficient. If the tmiare below the limit of production possibilitigben they are
technically inefficient and their degree of ineféincy can be measured by the distance from theteféelimit.
The choice of evaluated units is very importante Thigger the homogeneity between the units, theemor
informative the evaluation of technical efficienisyand it is possible to more accurately interpinet obtained
results. The aim of the DEA method is not only &iedmine the degree of efficiency of productiontsinbut
also to determine the possibility of improving ghr@duction unit that is being evaluated, basedefindd input
and output characteristics. It is evident thatia ¢ase of input parameters it is desirable toeaehihe efficiency

of the production unit to minimize them and vicesain the case of output parameters to maximigmtirhe
DEA method is a tool for evaluating the degreeeawthnical efficiency of these production units. ier to
determine the form of the effective limit and thaiso the set of production possibilities, it is @esary to make
an assumption about the nature of the returns fsoale. Return to scale can be constant or variafle,
increasing, decreasing, non-decreasing, etc. TseDEA models were formulated as early as 1978&(ds et

al, 1978). Since then, many other models and eixtes®f this method have arised (Dlouhy, JablonZkkova,
2018).
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In the field of healthcare, this method has founidievapplication. Classical DEA models (evaluatioh o
production units is carried out within one yea® applied both in the field of outpatient care asgecially in
the field of inpatient care, as evidenced by manplipations. Zakowska, Godycki-Cwirko (2020) made a
systematic review of the literature on the usehsf DEA method in estimating the technical efficieraf
primary health care and identified the input antpativariables used. A total of 54 studies werduided in the
analysis. Input variables often included, for exéenpersonnel costs, number of registered patientsiber of
employees (general practitioners, nurses, othéf),stamber of devices. Output variables includegl @umber
of consultations, number of visits, number of exaatipns, number of recipes. In the field of inpatibed care,
it is one of the most frequented medical facilities evaluating the technical efficiency of the pibal.
Barpanda, Sreekumar (2020) analyzed the technffiaieacy of 20 private hospitals in India. Theyedssthe
following variables for the inputs: the number addls, the number of medical staff and the list afises
offered. The output variables were determined kg fillowing variables: number of outpatient treatrse
number of surgeries, mortality rate. In his artichd-Shayea (2011) focused on evaluating the tegini
efficiency of individual hospital departments thatm the backbone network of medical facilitieskimg Saud.
The input variables were the total salary for doc#nd the total salary for nurses, the outputabées were the
number of in-patients and out-patients, bed praditigt and average turnover interval. Asandului, nfigm,
Fatulescu (2014) focused their attention on evadgahe efficiency of health care systems on a Bean scale.
For this purpose, they analyzed statistical daianfBO European countries for 2010. For the inpugibées, they
chose life expectancy at birth, health adjustesl éikpectancy and infant mortality rate. Three iattics were
defined as output variables - number of doctorsnimer of hospital beds and public health expendiagea
percentage of GDP. From the above, it is cleartti@evaluation of technical efficiency using theAmethod
is implemented in the health care system at bahthcro, meso, and micro levels.

The evaluation of efficiency using the DEA methadfécused on only one time period, usually 1 yeat a
allows to divide production units into efficient cainefficient, to propose corrective measures an die of
inputs and outputs with regard to the examined DEgel. As stated by Dlouhy, Jablonsky, Zykova (201.8
83), DEA models do not assume a possible change inatadwnor the possibility that outputs within oneipd
could depend on inputs in one or several previoaigops. Four models in particular are used to evaluate the
efficiency of production units over time: the Malaist productivity index, sequential production ftien,
intertemporal production frontier, and window arsdy These dynamic models are derived from data
envelopment analysis. Paulus, Kellner (2018) refifetweaknesses of individual models. Multiperioddeis
have decreasing discriminative abilities with irasig number of periods, Malmquist's productivitgex is
insufficient in a situation where a given produnotianit improves more year-on-year than others dsd a
approaches the effective limit faster, but stilineens the least efficient of all (Paulus, Kelled18). The time
window method is not ladened with these lacks.

The DEA window analysis is a dynamic DEA methockfifciency analysis. It is suitable for determinitignds

in the efficiency of production units in time sexi&Vindow analysis or a method based on movinga@es has
been used in a number of professional papers. WRlagkhurst, Mackulak, 2009 state tlathen applying this
approach, additional calculations in the field dfigiency stability can be used, which would prevatditional
information about the evaluated set towards managerand allow finer differentiation of productiomits".
Flokou et al. (2017) used the DEA method extendedvindow analysis to measure the efficiency of Gree
hospitals in 2009-2013. The window-DEA method whesen because it leads to an increase in discriamna
results when applying this method to a small seprofiuction units and allows an annual comparisbthe
results. They took the number of beds, the numbelootors and other health care workers as inptiabkes.
The output variables included in the analysis becamdicators of the number of cases hospitalizedl the
number of treatment days. Stefko, Gavurova, Kods(R®018) dealt with the evaluation of the efficigraf
hospital care in individual regions of the SlovagpRblic in the years 2008-2015. In the articleytpeesented
an extended DEA model using time window analysiglemtify the best performing hospitals in differ¢ime
periods. Finally, they used the Malmqust produgtivindex to verify the productivity of the evaludte
production units over time and in the effectivenethe proposed approach. Tongying, Yuan (2013@yered
the efficiency of public hospitals in China in texrof a 7-year period in which hospitals were renized. The
aim of this study was to provide evidence for siggt making on the management and development ai-mul
branched hospitals by evaluating and comparingofierational efficiencies of different hospitals dref and
after their establishment of branched hospitals.

2.1 Methodology and Data

To evaluate the efficiency of production units, EA method was chosen, specifically the outpuered
CCR model assuming constant returns to scale (CRS8gvaluate the development of efficiency overetitne
analysis of time windows was chosen. Individualioeg were chosen as homogeneous production ueits} i
DMUs were subjected to analysis for the period 22Q018. For the purposes of determining input anigutu
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variables, data were taken from the National Regist Health Service Providers, the National Regisif
Healthcare Professionals, the National Registétadpitalized Persons, and from the Annual Repoitedical
Equipment for individual monitored years. The data always monitored as of 31 December of the gyesar
and were provided for the purposes of analysisbyitistitute of Health Information and Statistiédlee Czech
Republic.

2.1.1 Methods

To evaluate the technical efficiency of hospitahltie care at the level of the regions of the CzZRepublic, an
output-oriented CCR model, based on the DEA windoalysis, was chosen. The primary output-orient€&R C
DEA model, which assumes constant returns to sisafeymulated by the following formula:

minimize g ="V, Xq, (2.1)
under conditions 21Uy < 2TV X k=1,2,..,n,
er Ui yiq =1,
sxle =12, ..r,
j3/8, j= 1,2, ....m.

where: yis the weight given to outpityiqis theamount of output produced by DMUy, \ is the weight given
to inputj, Xq is the amount of inputproduced by DMUy.

The optimal value of the purpose function igzlU. The degree of technical efficiency is given hg tatio of the
weighted sum of inputs to the weighted sum of otstpbut weights are sought such that the valuehef t
efficiency measure is equal to or greater than énealue of 1 is therefore assigned to effectivéjra value
greater than 1 to inefficient units.

Window analysis allows the evaluation of the depaient of efficiency over time. As stated by Dlouhy,
Jablonsky, Zykovéa (2018), in the calculation, onedpiction unit in several different periods is teghas several
different units from one period. In this analysiss very important to determine the number of ddws and the
length of the window, and it is true that the ldngf the window cannot be greater than the numbeedods
examined (Cooper et al., 2007). The windows oveekagh other.

The total number of windows w in the solved problean be expressed by the following relation:
w=kp+1 (2.2)
For following relatioship apply to:

number of DMUs in each windowp/2 (2.3)
number of different DMUsnpw (2.4)
where: w = number of windows; n = number od DMUs; kumber od periods; p = length of windov«k.

Within the analysis of technical efficiency of ldgions, for which inputs and outputs were defined3i
consecutive periods and with the selected widtlvioHow 3, a total of 45 DMUs were analyzed in eatlhe
six window.

The total efficiency rate for the monitored perisgjiven by the relation:

2 sw gt
E, = Hmicify q=1,2..n, (2.5)

zZ.v

2.1.2 Chosen Input and Outputs Parametres

For evaluation, input and output variables, whioh @ocumented in Table 1, were chose. The numbbeds,
the number of medical staff and the number of madiquipment were defined as input parameters.niingber
of beds is an indicator that indicates the sizéheffacility and also the availability of healthrean the area and
is one of the common input parameters for evalgatathnical efficiency. As of the last monitorecagethe
network of institutional care facilities consistefi194 hospitals (acute and subsequent care), wtadha total
of 60,328 beds. Compared to 2011, the number of datinot change significantly, but within the ye#nere
were fluctuations in this indicator. The absolut@ywest number of beds was in 2015, by 56,960 b&ls.
largest number of beds is registered in The Cafiiay of Prague, the South Moravian Region and the
Moravian-Silesian Region, which reflects the numbkmhabitants of the region and the location eddhing
hospitals, which are highly specialized hospitaté anly for the inhabitants of the region. The nemiof
medical staff represents the recalculated numhofding to hours) of doctors and independent nedioal
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staff. The availability of instrumentation is maméd within the number of computed tomography devic
(CTD) and the number of magnetic resonance (MR)cdsy The number of CTDs was recorded at the end of
2018, 171 pieces and 1,178 million operations wperformed on these devices. The highest availplafitCTD

was in The Capital City of Prague and the Karlovgrywregion. Most inhabitants per one CTD deviceewer
recorded in the Central Bohemian, Zlin and Pardabégions (UZIS, 2020). Compared to 2011, the nurobe
these devices increased by 16. MR tomography endbéeimaging of patients' bodies by magnetic rasoa
technologies and does not burden the human bodyraitiation. As of 31 December 2018, a total of MR
tomographs were registered in the Czech Repubhie. Aumber of available MR tomographs almost doubled
during the monitored period. There are significdifferences in the availability of these deviceshin
individual regions, which also reflects the podiibs and specialization of individual hospitals.

The number of hospitalized patients and the nurobéreatment days were defined as output parametbies
number of hospitalized patients is reported byrthationship (admission + discharge + death) /& flumber
of treatment days in the hospital is reported asitimber of days for which the patient was providét health
care.

Table 1- Specification of DEA model variables

Label: | Variable | Definition
Inputs
x1 Number of beds Number of specified beds as of 31 December of ivengyear.
Number of medical Recalculated number of medical staff, includingtihbenber of
X2 staff physicians and nurses (non-professional medicH).st& 5 to §
21e according to Act No. 96/2004 Cc
N“”.“ber of medical Number of computed tomography devices (CT) and rasrob
x3 equipment (CT and . .
MR) magnetic resonance devices (MR).
Output:
Total number of
yl hospitalisation (approved+discharged+dead) / 2
patient:
Number of Number of days for which the patient was providéit \ealth
y2 care. The first day and the last day of the pdtestay in the
treatment days .
hospital are counted as one treatment

Source: Prepared by author

The basic characteristics of input and output Wéemin the years 2011 to 2018 are given in Annekhe table
shows that there are significant differences betwrdividual regions, which is influenced by theppéation of
the region, population density and the network @$gital care providers. The largest values in ahitored
variables are recorded in The Capital City of. Begghe smallest values in the Karlovy Vary regionterms of
the observed period, it can be stated that in Tagit@l City of Prague, the number of beds increadigihtly
between years (183 beds), but there was a signifioarease in the number of doctors and non-deatgth
professional qualifications (by 1194.32). On thbenthand, the number of hospitalized patients dseat by
11,737. The Karlovy Vary Region also recorded arefse in the number of hospitalized patients, batso
reduced the number of beds (by 327 beds) and thbauof medical staff decreased (-76.38). There alss a
reduction in the number of beds between the yeatfsal Zlin Region, but the number of health caadf sind the
number of hospitalized patients also increasedifgigntly (by 9,496). All regions of the Czech Réytia
recorded an increase in instrumentation. The laigesease was recorded in the Plzen Region, fatblwy The
Capital Ciy of Prague and the Central Bohemian &egin the Central Bohemian Region, there was a
significant increase in all input and output vahéah

3 Results and Discussion

In the analysis of time windows, several separafeutations of efficiency measures are specifieat. €ach
homogeneous production unit, a totalo{T-w + 1)values were calculated, ie a total of 18 efficienteasures.
The calculated values were aggregated accordirthetarithmetic mean of all detected values (acogrdo

Equation 2.5), as documented in Table 2.

Based on the dynamization of the efficiency of pthn units within the monitored period, the order
production units was determined according to tresulting average efficiency rate. If a productiont reaches
the value of one, it is once efficient and liestba production possibilities frontier. A resultaificiency value
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greater than one means that the production unitefficient. For an output-oriented model, ineféiot units
should increase their outputs while maintaining $hee level of inputs. The Zlin Region became #ecéfe
unit, which became an efficient production unitaih monitored years, except for 2017 and 2018. Tkatral
Bohemian Region, which was an effective unit in 202012 and 2014, became the second region in tefms
average efficiency. The largest distance from itmé bf production possibilities is reached by T@apital City
of Prague, whose average efficiency rate in thesy2@11-2018 reached the value of 1.1296. Table®shows
that multiple production units have the same oiilamtlegree of efficiency. For this reason, theiarace and the
coefficient of variation were calculated in orderdetermine the order of the production units. Ftbeapoint of
view of dispersion, units with lower dispersion areferred, i.e. units with smaller fluctuationspiroduction.

Table 2 -Estimation of the efficiency of the DEA window aysis model average for whole analysed period

DMUs Average Order Stability

efficiency S2 R

rate

The Capital City of 1.129630423 14. 0.00534339 0.17912
Pragu
Central Bohemian 1.013911550 2. 0.00036385 0.06572
Regior
South Bohemian 1.050317949 11. 0.00024798 0.03600
Regior
Plzen Regio 1.04229915 9. 0.0007118 0.0768.
Karlovy Vary Regiol | 1.01504784 3. 0.0004781 0.0643:
Usti Regiol 1.03372769 5. 0.0005708 0.0882!
Liberec Regio 1.03396829 6. 0.0011274 0.0964.
Hradec Kralove 1.091687625 13. 0.00046597 0.07723
Regior
Pardubice Regic 1.06605335 12, 0.0017625 0.1483(
Region Vysocin 1.02998679 4. 0.0011462 0.1031.
South Moravian 1.039719721 7. 0.00078587 0.09023
Regior
Olomouc Regio 1.04674355 10. 0.0009647 0.1178t
Zlin Regior 1.00058228 1. 0.0000000 0.0053¢
Moravian-Silesian 1.042432344 8. 0.00024274 0.05162
Regior

Source: Own calculations.
Legend: s2 — variance; R — range of variation

4 Conclusion

Within the Czech Republic, the Strategic FramewiorkHealth 2030 (hereinafter referred to as that8gy)
was approved, which defines the objectives of heptilicy for this defined period. Improving the lha
condition of the population, optimizing the headtystem, supporting science and research are kegtokgs of
this Strategy. Optimizing the structure of the ramtwof providers and the inpatient fund in relatitnthe
demand for health care is one of the essentiabgafdloth national and regional health policy.

The subject of the article was the evaluation ef tdchnical efficiency of health care provided logpitals in
individual regions of the Czech Republic within tmenitored period 2011-2018 on the basis of sedeittput
and output variables. The input variables werentimaber of beds, the number of medical staff (d@céod non-
medical staff, non-medical doctors with professlarmmpetence) and the nhumber of selected medicatee
The number of hospitalized patients and numbereaztinent days became the output variables for itheng
analysis. The evaluation of technical efficiencysvp@rformed on the basis of the DEA method, whsahsied in
many professional articles and studies to evaltiaeefficiency of this sector. For the analysis, anput-
oriented DEA model was chosen, assuming constamtneto scale, extended by the analysis of timedoivs
in order to evaluate the technical efficiency obguction units over a multi-year period. The timadow
analysis was performed on an eight-year period,mthe window width w = 3 was taken, and thus thalto
number of windows was six. Based on all calculajdB values were determined for each productiof) ien
efficiency measures, the aggregation of which, g#iire arithmetic mean, calculated the resultingiefficy rate
and determined the order for the given unit. Thea Region became the most efficient unit, and Tlapi@l
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City of Prague became the least efficient unit imithie period under review. The variance was catedl for the
evaluation of the unit, as several production unéd a similar degree of efficiency. This calcuatalso allows
a finer differentiation of production units (Pauli&eller, 2018). Units with lower variance withihe resulting
values in the observed period were units with lofiestuations in production and became more preterr

The window analysis method is a suitable methodditecting efficiency trends in time series. |based on
moving averages and is considered a more objentethod compared to the Malmquist productivity inaex
multiperiod methods. Based on the results of therage efficiency rate for the monitored period, oheer of
production units was determined, with the Zlin Regibecoming the best rated unit.

The worst rated unit became the Capital City ofgBea The freedom of movement of patients withoutgi
rules of system throughput and the capacity problefregional healthcare affect hospitals in lacijies. (44%
of acute hospitalizations in the Capital City oa§ue are consumed by inhabitants of other regitsonly the
Central Bohemian Region) UZIS, 2020. The inpatiare in Prague is limited by a lack of medicalfstRhe
number of doctors and nurses per 1 bed reachdsghest value of all regions of the Czech Repulflar. 2018,
the value of this indicator is 1.71. The best valas reached by the Usti nad Labem Region (1.08), t
Pardubice Region (1.28) and the Zlin Region (1.S8fficient staff is very important. It is an estahfactor in
maintaining the quality of health care. It also haseffect on the number of beds, which, amongrdtfirgs, in
the Capital city of Prague is declining year onryea

It is obvious that, in view of the aging populatiand health trends, it will be necessary to implentertain
measures to support the availability and qualityheélthcare. The ratio of the number of acute temws to
aftercare beds has been unbalanced for a longtimiéregions. Substantial steps should also tedtkalth care
support of primary care. The availability of ouipat health care providers is a basic element efhialth care
system, which is also linked to the use or ovenfsapatient care providers.
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Appendix

Variables inputs / outpt

x1 X2 x3 yl y2
2018 Min 118 15354 9 51 83( 300 07:
Max 971 16 644,5¢ 51 327 45! 2119 58:
Average 4 30¢ 6 05t 2C 158 88: 1049 35
Mediar 3 40¢ 472 17 129 82( 842 13t
2017 Min 1 26¢ 1595,0° 8 54 43( 320 81
Max 9 72¢ 16 375,4¢ 5C 329 69t 2140 36:
Average¢ 4 321 5 92¢ 18 159 75( 1050 75!
Mediar 3 40¢ 4637,0¢ 17 132 11( 860 55!
2016 Min 141 1529,3¢ 8 56 72¢ 334 4782
Max 9 78¢ 15818,9¢ 53 333 55¢ 186 69¢
Average¢ 430z 5 66¢ 18 161 44t 1 060 86!
Mediar 340t 44524« 15 133 48 884 39°
2015 Min 1 34¢ 1 436,4¢ 7 53 197 350 21.
Max 9 22¢ 15634,5¢ 52 339 39( 2312 34
Average 4 06¢ 5 59; 18 153 87! 1049 61
Mediar 3 16¢ 4417 1€ 125 04t 816 36t
2014 Min 1397 1447,7- 8 54 371 361 15!
Max 9 09t 15533, 7¢ 48 345 24t 2 343 56t
Average¢ 4 04 5 52¢ 17 155 95. 1 065 36!
Mediar 3 16( 4423,9¢ 13 124725¢ 822911
2013 Min 137 1507,¢ 8 54 011 356 78I
Max 9 091 15459,7. 47 341 74 2 346 36(
Average 4 05¢ 5509,5: 17 154 03¢ 1052 94!
Mediar 3 22¢ 4433,9¢ 13 122 20( 823 28!
2012 Min 148 1653,9¢ 8 56 29! 356 77t
Max 927t 15529,2¢ 42 345 82 2 393 65!
Average 4 20z 5544,4( 1€ 15E81E 1078 09:
Mediar 3341 4 456,9: 13 122 45¢ 843 70«
2011 Min 151« 1611,8¢ 8 53 93¢ 360 222
Max 9 53( 15450,2: 44 339 19¢ 2437 53.
Average 4 31( 5514,3( 1€ 152 29t 1091
Mediar 343i 4374,1 13 119 03t 849 02:
2011-2018 Min 118 1 43¢ 7 51 83( 300 07:
Max 9 78¢ 16 64¢ 53 345 82 2437 53.
Average 4 581 6 87¢ 22 168 68 1133 178
Mediar 3 73¢ 511¢ 1€ 142 89: 966 87

Source: Own calculations
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Abstract

Making correct managerial decision in the 21st @gntequires assessment of a wide range of
alternatives within each economy sector. TOPSI®nelogy combined with CV method
(Coefficient of Variance) has been used to spewights of indicators in order to make
acquired results more objective. Sixty-eight disttowns have been assessed by means of 6
indicators in the Slovak Republic during 2016. kKeg benefit of the research is to emphasize
complex assessment of the selected subject grougenung local self-government. Results
are also used as input data for 5 regression mobDéferent assumptions have been tested,
one of them was identified and used for the purpafsthis assessment concerning spatial
analysis. Based on the performed analyses, completi results by means of regression
model is considered as meaningful. It enables émtit) over-estimated or underestimated
fields for even more detailed research. The armmalpsoved necessity to devote mayor
attention to the choice of the regression modelisiinot sufficient to base the choice
exclusively on coefficient of determination.

Keywords: Coefficient of Variance, regression analysis, sgatcomparison, TOPSIS
technique

JEL Classification: C52, C58, P43

1 Introduction

Under the conditions in the Slovak Republic (Act.[$83/2004), the municipal management is set outhby
law. Pursuant to the legislation, the only critanaassess municipal management is its indebteqeessalso
Papcunova et al. 2018). The municipality is obligedmplement an adjustment programme provided itsat
total commitments exceeds 15 % of real current rimccacquired during the previous financial year, and
provided that the municipality did not pay certa&tognized commitments within 60 days to the mptdate.
The adjustment programme precedes the impositidoroéd administration in the municipality and regents
the loss of freedom to manage its own financiahiedf The above mentioned Act also states, thaticipatity
may accept returnable financial resources (i.endpaonly if “the overall amount of financial debf the
municipality or larger regions does not exceed 66f%eal current incomes from the previous finahgear and
the amount of annual instalments of returnableniind means including revenue payments does natesk25
% of real current income from the previous finahgear.

Act on Financial Control and Audits (Act. No 3571%) makes these subjects responsible for dealirly wi
public financial means economically, effectivelydagfficiently. According to the Act, effectivenesgans “the
most beneficial mutual relationship among publi@afices used in the public sector and achievedtséstihe
problem of public sector is its effectiveness. Effieeness as such is denied by Siegl et al. (20thheir view,
effectiveness is possible under the condition affgmé competitiveness. However, this representsaery
model. Pekova (2011), Hamernikova et al. (201(Rektdik et al. (2003), understand effectiveness astassta
when it is possible to acquire maximal amount afperties and maximal benefits from available sostalrces
(see also Kozun-Cieslak 2018, Majerova et al. 2008)vever, the tendency leading to inefficiency biving
the impression of efficiency is considered a maiobfem. It is not possible to monitor efforts foarimizing
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inputs in organizations, absence of intensive piresi order to lower costs used in organizatiars stagnation
of inputs or their minimization on a long-term lsasi

Specialised literature mentions several possigditto measure efficiency of public administratiorhe
submitted research results have been divided asdlitision stems from complexity of the appliedthus and
identifies 3 categories:

» assessment methods based on the single criteria,
» assessment methods based on several criteria,
* managerial methods,

The first group of methods may comprise financedtérs and “input-output” methods including e.g.ostC
Minimizing Analysis (CMA), Cost Benefit Analysis @A) or Cost Effectiveness Analysis (CAE). These
methods were developed for private sector, i.eerpnises, but their modification may be used eweadsess
efficiency in public sector. Therefore, they aresigaimplemented, but also the most distorted. digficy
assessment based on several criteria (the secong gf methods) represents more complicated varmnton

the other hand says more about real effectivemesisei public sector. This group comprises methatth s
AHP, ANP, COPRAS, ELECTRE, PROMETHEE, TOPSIS, VIK@R many more. The last group consists of
managerial methods designed to increase qualitpasfagement and altogether with modernization reptss
the main prospect of the increase in effectivenebsusing financial means. These methods include
benchmarking, benchlearning CAF, BSC method, SW@dllyais and many others.

2 TOPSIS Technique as a Tool of Efficiency Assessnie

Technique for Order of Preference by Similarityldeal Solution (TOPSIS) as multi-criteria decisimaking
(MCDM) method represents a practical tool for sédgcand creation of greater amount of alternatiVtesan be
applied in various economy fields (see Ardielli 20Zhang et al. 2013, Gallego-Ayala 2012, and ahéresult
of TOPSIS technique can be described as a soletigsting in the moment, when levels of satisfactigith
distances between alternatives from Positive Idgalution (PIS) and Negative Ideal Solution (NISk ar
identical. Opricovic and Tzeng (2002) characteRt8 as a solution or an alternative, which maxisizeteria
for returns and minimizes cost criteria at the sdme. NIS can be characterizes as its opposige,NIS
maximizes cost criteria and minimizes return cigefT OPSIS technique calculation involves the anac¢hieve
the highest values of return criteria as well @&sdlm to achieve the lowest values of cost criteria

Noryani et al. (2018) characterize this methodaapmensatory. We share their opinion, that this wetmakes

it possible to find compromises among criteria, khgossible negative result in one of them can be
compensated by a good one in another criterionti8lamd Phipon (2012) in this respect also mergioplicity

or directness of calculation. Shih et al. (200Msider logic representing rationality of human clecas well as
general value taking into account the best andvibrst values at the same time a strong point.

According to Kandakoglu et al. (2008) and Shihlef2007) the greatest disadvantage of TOPSIS nadiks in
the fact, that it is not possible to assign weighthe observed criteria as well as the absenceon$istent
control from decision maker’s point of view. Thigthod therefore depends on the fact, whethempibssible to
find relative importance of various attributes nelyag the achievement of the given objective. Ohthe most
important factors in the whole process is thusthg of setting up weights for each criterion.

In combination with TOPSIS technique, several méshare being used to determine weights of indisator
representing input data for calculation. One ofrtfast important subjective factors is comparisomdividual
indicator pairs, used by Ardielli and Vavrek (2005)Vavrek et al. (2017), when assessing subjddtscal self-
government in the form of Fuller method or Fulleangle. Entropy method (Aouadni et al. 2017) mayused
as an objective method for setting up weights (Miket al. 2008, Srdjevic et al. 2004) or Coeffidief Variance
methods (Singla et al. 2017). Other objective mashfior setting up weights may include methods sagh
Criteria Importance Through Incriteria Correlati®@RITIC), Mean Weight (MW), Standard deviation (S@)
Statistical Variance Procedure (SVP).

3 Material and Methods

The submitted manuscript follows our own researealidg with 69 district towns in the Slovak RepuablThis
research sample is assessed on the basis of theactzssible in 2016. The analysis excludes Baatisand
KosSice, which are divided into urban parts withittevn autonomy, which means, that they manageuress
on their own. Within our own research a total ofn@icators to assess economic efficiency of loadf-s
government have been identified.

239



 RI1 - total expenditures per capita,

» R2 - share of foreign resources on the total as$é¢te municipality,
* RS3 -total income of the municipality per capita,

* R4 - current expenditures per inhabitant of the inipality,

» R5 - foreign sources per inhabitant of the munlidipa

* R6 - current income per capita of the municipality.

Assessment of the above identified group of muaidips is carried out by TOPSIS technique, whiah ave
used in previous articles describing this techniquehe greater detail, e.g. by Vavrek et al. (201CV
(Coefficient of Variance), an objective method &mtting up weights, has been used to make TOPStSoohe
results objective. According to this method, theghts of indicators have been calculated as follows

Table 1— Weight of particular indicators calculated byamg of CV method.

R1 R> Rs R4 Rs Re
0,164 0,171 0,17; 0,15¢ 0,17¢ 0,15i
Source: Own processing.

3.1 Model and Data

CV-TOPSIS technique results are then used for ffileasion of residua within regress model. Its infative
value is assessed by determination coefficient.

Yin (v — 9)?
i1 (Vi — ¥i)?
where: y; - measured value of dependent variable

y; - estimated value of dependent variable
y; - average value of dependent variable

R? =

A classic linear regression model assumes, thaorarerrorss; are mutually independent and normally divided

random variables with middle value zero and consﬂéﬂpersiomgz. The starting point for this statement is 5
presumptions on random part of regression modabusie method of the smallest squares.

» division of random errors probability is normal withe middle value 0 and dispersimﬁ, i.e.
g~N(0;02) fori=1,2,..n,

+ the middle value of random erragsequals zero for any random levgl of an explanatory variable X;
Eeg;=0,prei=1,2,..n,

» random errors are mutually independent for any sangairx_ix_j an explanatory variable, meaning
that their co-variance equals zecawv (g;, &) = 0 for all i,

» dispersion (variability) of dependent variable Ylues, for any value of explanatory value X is
identical, i.e. a dispersion of a random part isstant; D;) = 082 fori=1,2,..n,

» extreme values are excluded from the analysisheg significantly influence the value of regression
coefficients as well as estimations and residues.

Individual assumptions of the regression modeltaséed by the following methods: Shapiro-Wilk (&stest,
Durbin Watson test, Levene test, Dean Dixon texefich above-mentioned presumption.

Use of thus prepared regression model (dependinjeonumber of inhabitants) and based on identiésitiues
intends to identify fields with the presence of mstimated or underestimated subjects, which could
subsequently act as factors of identification araliging for the following research.

Individual analyses are processed in programme&kt®!, Statistica 13.4 and Statgraphics XVIIL.
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4 Results and Discussion

Among all district towns included in the reseanel2016, RuZzomberok was identified as the best téaltowed
by Cadca and Spisska Nova Ves. On the other side afsbessment was &enec, PreSov a Komarno.

Table 2— Resulting order of district towns based on CVPEIS analysis.

Ranl District c*
1. Ruzombero 0,612¢
2. | Cadci 0,607t
3. SpiSska Nova Ve 0,602¢
4, Galant: 0,602°
5. Vranovnad Tofou 0,600¢
65. | Levice 0,516¢
66. | Partizansk 0,500(
67. Lucéenel 0,480(
68. | Preso 0,391«
69. Komarnc 0,350

*c; - relative distance from PIS
Source: Own processing.

Absolute differences among individual district tanin the overall result of CV-TOPSIS technique mirimal,

i.e. each change in monitored indicators can triggehange of the overall result or score of thgesu. More
significant difference has been observed only amtomgns placed at the last two positions. Regardivegse
results as well as the fact, that CV method ideifindividual indicators in terms of importance as
homogenous, all results correspond with the idem@implex assessment, i.e. if there is an inteiddmprove
position/assessment of the subject (in this cadistact town) it is necessary to pay attentioratbindicators
simultaneously.

4.1 Composition of the Regression Model Based ondl©btained Results

Choice of regression model is carried out and basecbefficient of determination of individual vants (Table
3). All models identify the number of inhabitants @an independent variable (variable x) and thelre$CV-
TOPSIS technique as a dependent variable (vardplén terms of an informative value of various regsion
models it is possible to monitor 5 variants witghinformative and also comparative value. Accaydim these
results, other analyses use the following regressiodels.

Table 3— Comparison of alternative regression models.

Model
A | Square roc-Y logarithmic-X | CV-TOPSIS =(0,0755359*In(POP? | 99,27Y%
B | Logarithmic-X CV-TOPSIS = 0,0570143*In(PO 98,82%
C | Reciproce-Y logarithmic-X CV-TOPSIS = 1/(0,177599*In(POF | 98,79%
D | Multiplicative CV-TOPSIS = ex}-0,0569019*In(POP | 97,73%
E | Square-Y logarithmic-X CV-TOPSIS = sqrt(0,0326098*In(PO! | 97,69%

POP - population
Source: Own processing.

Despite identical or high informative value of imdiual models outlined in the previous table, thare some
differences in residues calculated later. Residife®2 subjects (district towns) calculated with thee of all 5
models were identical, i.e. positive or negativalincases. Other 27 cases shown differences amnadngdual
models or calculated residues on the basis of ididal regression models.

Table 4— Tests on assumptions of individual regressiodetso

Model A Model E Model C Model C Model E
1. assumptic | 0,934 (<0,01 | 0,835 (<0,01| 0,957 (0,05 | 0,872 (<0,01| 0,696 (<0,01
2. assumptic | 0,361 (0,72| 0,434 (0,67 | -0,091 (0,92 | 0,092 (0,93| 0,111 (0,91
3. assumptic 2,062 1,97¢ 2,181 2,131 1,91¢
4. assumptic 9/1C 9/1C 9/1C 10/1( 9/1C
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| 5. assumptic | 0, KH = 0,20: |
Source: Own processing.

Assessment of individual assumptions of the regrassiodel (Table 4) does not identify any extrenadugs
influencing results (5th assumption). The middléuea(average) of residues is identical in all medekero,
which confirms the second assumptions. OscillabbrDurbin Watson test results around desired valus
considered as a confirmation of the 3rd assumptidonmoscedasticity tested by multiple use of Lelemest
has also been confirmed. The only assumption whaghnot been confirmed was a normal division afites
(1st assumption). However, the difference betwedcutated p-value and the set level of importancéaé third
model was minimal. Not least in the context of ttasult, the following graphical design is baseccaltulated
residues based on the third regression model (Mojel

Figure 1 — Spatial identification of positive and negatresidues. Source: Own processing.

[ not evaluated

0 20 40 80 120 160
[ =" .

In terms of spatial division of residues identified Model C it can be said, that there is an ouenadion of

district towns particularly in Central and East8invakia. Positive residues, i.e. underestimatiomanagement
by means of a model is being observed particulargconomically stronger district towns in Westpent of the
country.

5 Conclusion

Assessment of the subject based on a single oritésiin our point of view insufficient in 21st deny, as it
does not depict a real situation of the given sttbjlulti-criteria methods (MCDM) are being brougbt the
forefront, as they can assess individual subjeet lomplex way, depending on the chosen numberdi¢ators
and corresponding weights. Subjectivity of a decignaker is a problem which significantly influesaaverall
results of the used methods.

TOPSIS technique combined with and objective methodetting up weights - Coefficient of Variancevha
been chosen as the main assessment method useskinfaistrict towns. The result of this methothen used
as an independent variable in regression modeinfissmative value is verified by coefficient of téemination
as well as by testing of all 5 assumptions. Onéhefconclusions resulting from the performed anslissthe
fact, that it is not possible to assess feasiboitythe regression model only according to the watabn of its
informative value by means of coefficient of detavation. The choice of feasible regression mod&liémced
its division, structure as well as absolute valogsmdividual residues, which then directly detemed overall
results.

Results proved, that at the level of district towtris not possible to identify areas which woubdluence results
in positive or negative way. In terms of spatiadtiiction, we do not identify any areas within Slkia, where
district towns would be purposely underestimatedwarestimated. The results should be perceivedmiheir

restrictions given by analysed time period as wsllanalysed set of subjects. Extension of the pered as
well as analysed set of subjects for the purpogertifer research shall remove these restrictions.
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Abstract

The financial management of municipalities is goeer by the municipal budget. The current
budget is drawn up as a balance of current incaamescurrent expenditures relating to the
financial year. The current budget is used by mpaliies to ensure the normal (daily)

operation of the municipality. The aim of the paperto evaluate the total current

expenditures of municipalities as well as theirividal components in the conditions of

Slovak and Czech municipalities on the basis aéctetl indicators in the period 2007-2018.
The data sources for the individual indicators waveined from the Ministry of Finance of

Slovak Republic and from the Czech Statistical €2ffiThe analysis showed, that in both
countries, current expenditures of municipalitiescaunted for almost the same share in total
expenditures (75% in the Slovak Republic, 71% ie thzech Republic). The biggest

differences were found in expenditures related tages and transfers. While wages
expenditures accounted for a much bigger share wfemt expenditures in Slovak

municipalities than in Czech municipalities (49.686the Slovak Republic, 19.9% in the

Czech Republic), transfers accounted for 37.2% ofrent expenditures in Czech

municipalities and in Slovak municipalities tramrsfeaccounted for 13.9% of current

expenditures.

Keywords: current expenditures, Czech Republic, financingnahicipalities, municipality,
Slovak Republic

JEL Classification: H72, H61, H83

1 Introduction

Public budget systems are differently structuredlifferent countries, the sources of public incoraes the
principles of their creation are different, andoalbe purpose of public expenditures and the grlasiof their
allocation may differ. It depends on economic, &lsb historical, cultural, as well as geographarad political
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factors. The diversity of countries' financial ®mss also depends on what roles or public servies provide
(Kolosta et al. 2014, Kozun-Cieslak 2018, Urbanikawd Stubnova 2018).

Financial management in local self - governmentsuhas many definitions, which often complementheac
other. It is primarily a process of financial maeawnt that leads to the optimal implementationudflic tasks
that meet the needs of the local population. Thanitial management of local self - governmentésefore one
of the most important issues concerning of the ioning of local self - government. It determinég ttorrect
use of funds in each local self - government uh#, proper performance of tasks and ensuring leng-socio-
economic development in its territoryw(irska 2016). The economy of municipalities is gmes by a financial
plan (budget), which is created for a period deast two years in advance. The municipality's letidgdefined
by the municipality's objectives and related finahoperations (Andrejovska and Pulikova 2018). Bloelget
must be drawn up in such a way that it is posgiblearry out all activities connected with the ftiaging of the
municipality. The budget contains estimates of lmtdgesources and incomes for the set goals of the
municipality (Dusek 2017). Financing of local sgbivernment in Finland is recorded in three basiarfcial
books: profit and loss statement, balance sheetask flow statement (Sinervo and Haapala 201@pri€ial
stability and responsible financial management ohitipalities are, as well as the budgetary stybdi the
government, an important starting point for theind-term sustainable development (Sebestova €04B). A
balanced budget of municipalities is a basic resmént in the financial management of local selfrggoments.
However Clark and Gorina (2017) note that in thentvof major operational and organizational changes
improving fiscal health at the budgetary level f&ep the first priority in emergency financial maesent.
Unlike the elected mayor, who is accountable toréisédents or the city administrator, who is resiole for the
elected council, the emergency financial managasiglly accountable to the state governor andetislature,
which intervenes to prevent the bankruptcy of thaitipality. Otrusinova and Kulleova (2019) notattone of
the ways to increase the efficiency of municipeditis financial analysis, which usually leads ® pinactical use
of knowledge and thus creates a basis for futupialaappreciation of municipalities (see also Maj& et al.
2018). McDonald (2007) summarized responsible firrmanagement and stability into four areasb@ able
to meet immediate or short-term financial committagfR?) be able to meet its financial obligationsidg the
financial year in question; (3) be able to meeglberm financial obligations; and (4) be able todwentry-level
programs and services as required by law.

Local authorities in Spain manage very big budgeis provide a wide range of services, so they ssergial
factors in the financial sustainability of publiolizies. The authors' analysis shows that two tygfegolitical
factors (mayor's profile and political-institutidrfactors) can affect the financial sustainabitifymunicipalities.

In addition, an analysis of both factors suggelstt the mayor's influence on the financial sustalita of
public services appears to be stronger than theeinfe of political-institutional factors (Bolivat al. 2018).
The budget of a municipality is a representatiotheffinancial management of a municipality or ¢dy a given
calendar year. It is therefore a short-term toolrfmnaging the municipality (Vojtech et al. 201%r&ecka
2014). It is a key tool for expressing and impletmanindividual policies of the municipality. Theaitdget serves
as a decision-making tool, which is used to defthe priorities of municipalities (Hrabalova, 2012).
Municipalities in Italy operate a traditional systeof budget accounting on the basis of commitmentsch
means that on the one hand there are incomes arntieonther hand expenditures related to subsequent
payments. At the end of the fiscal year, the swpldeficit is calculated by increasing total cagtreceipts not
yet received (receivables) and decreasing by iisgsilstill to be disbursed. It is a measure otksothat reflects
the expected changes in the overall financial 8dnaof the municipality. Municipalities are reged to check
the existence of their incomes and liabilities befaccounting for the annual surplus / deficit anthdraw them
from the balance if they are not expected to leaa torresponding cash flow (Barbera, Guarini, tatcolini,
2016). The budget of the municipality contains imes and expenditures associated with the actiwitidscal
self-government (Hudakova 2016). Nam and Parsc@@l{2note thaexpenditures of municipalities generally
consist of operating (current) expenditures, whiging for the provision of public services and from
expenditures for the implementation of local infrasture projects and from the expenditures forghmvision

of new infrastructure. According to the authordiesi and municipalities in transition countriesfeuffrom a
lack of the necessary funds to cover their incréa@sgenditures. Such fiscal stress usually occlesmvihe cost
of providing local services increases faster thamigipal incomes to finance them. In the Czech Répu
according taCerny et al. (2020) due to the division of municifie$ according to the scope of delegated powers
(basic municipalities, municipalities with an autized municipal office and municipalities with emtkd
powers), total expenditures increase with the sfazmunicipalities. Even for municipalities of tharse size, the
expenditures will differ if one of them performsrfexample, the activities of a registry office tmrilding
authority.
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2 Material and Methods

The aim of the paper is to evaluate the total eurexpenditures of municipalities as well as thedividual

components in the conditions of Slovak and Czechioipalities on the basis of selected indicatorthim period
2007-2018. The reason for choosing the countrigsiwivte compared is the fact, that both countriesevire the
past part of one country, but they chose differantels of public administration. The object of freper were
cumulative data of municipalities in Slovak repal{2,890 municipalities) and cumulative data of mipalities

in Czech Republic (6,271 municipalities).

In Slovak Republic, at the NUTS V level, we havpresentatives of local self-government - municipadi (as

of 31 December 2019 - 2,890 municipalities, 140thefm have the status of a city). The NUTS IV level
represents 79 districts and the NUTS IlI level re§ions. The NUTS Il level is represented by 3 aggted
regions (Eastern Slovakia, Central Slovakia, andtéfa Slovakia).

The Czech Republic is the Unitarian state, applyimg so-called combined model of fiscal federaligrhe
Constitution specifies three vertical levels of govment in the Czech Republic with budgets of tbain. The
top level is represented by the Central Governmi; fourteen higher self-administrating units aedled
Regional Governments, and the lowest level is mepreed by Municipal Governments. Regions and
municipalities are responsible for expenses withair “own” and “delegated” responsibility (Dkékova 2007).

We analyse also the total general government expead as a share of GDP issued at local self egowent
level in countries of V4 over the years 2007 - 20E8penditures of government institutions are defirin
ESA2010 in paragraph 8.100 and Chapter 20 withferamce to the list of items: intermediate consuompt
gross capital formation, employee remunerationemotaxes on production, subsidies, property incamndinary
taxes on pensions, property and other benefitsalsbenefits other than social transfers in kinénsfers -
purchased market output, other current transféranges in pension entitlements, capital transfe et
transactions in non-produced assets.

The data sources for the individual indicators weléained from the Ministry of Finance of SlovakpRblic
and from the Czech Statistical Office. The conwersdf CZK into € was made on the basis of the Stova
National Bank's exchange rate in the appropriate.y&nalysis and results were processed in MS Extiel
analyse following relationships:

_ total current expenditures of municipalities

x100

Er- Slovakia, Czechia , —
total expenditures of municipalities

i . expenditures for wages, salaries, insurance
E. — Slovakia, Czechia =—> g x100

total expenditures of municipalities

. . expenditures for products and services
E, — Slovakia, Czechia = z =P ————x100
total expenditures of municipalities

expenditures for current transfers

Ec — Slovakia, Czechia = , —
total current expenditures of municipalities

expenditures for interest repayment

Ei — Slovakia, Czechia = , —
total current expenditures of municipalities

For the classification of incomes and expenditwréhin individual budgets in Slovak municipalitieis, valid
the economic classification of the budget clasaifan within the Measure of the Ministry of Financkthe
Slovak Republic No. MF/010175/2004-42 establistangpecies classification. Each municipality, incadance
with the Act No. 583/2004 Coll. on Budgetary Rutgsterritorial self-government, compiles and digdinhe
budget according to the valid budget classificaset by the decree of the Ministry of Finance af 8lovak
Republic. Municipalities in the Czech Republic teate their incomes and expenditures on the béfiearee
No. 323/2002 Coll. Decree of the Ministry of Finanaf the Czech Republic on the budget structureoAting
to the budget classification, incomes and expengbtare classified uniformly and their implemermtatis also
monitored in a uniform manner.

Table 1— Categories of current expenditures by budgasdiaation

Slovak Republic Czech Republic
610 — wages, salaries, earnings and other persd@il, 502 — salaries and other payments for work
compensation performed
620 — premiums and contributions to insurai| 503 - compulsory insurance premiums paid by
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companies employer

513, 515,516 — purchase of water, fuels and energy,

630 — goods and services purchase of services, purchase of goods

640 — current transfers 521, 522, 533 — non - iimvest transfers

650 — repayment of interest rates and other
payments relating to credit, loan, repayabll4 — interest rates
financial assistance and financial leasing

Source: Measure of the Ministry of Finance of thev8k Republic No. MF / 010175 / 2004-42, Decree No
323/2002 Sb. Decree of the Ministry of Finance n&€h Republic on the budget structure. own prongssi

3 Results and Discussion

Compared to the EU average, Slovak republic to épetf of the funds on local self - government (L2008

it was 11.30 % GDP, Slovak Republic in 2008 it vdat0 % GDP; EU in 2017 it was 10.6 % GDP, Slovak
Republic in 2018 it was 7.5 % GDP). Data for 201ihin the EU-28 is not available. Czech Republid an
Poland spent almost the same amount of funds ezarhfgr financing of local self - government, alilgb in the
comparable years 2008 and 2016 there was a skginédse of these funds in both countries. But kv202018
there has been an increase in these funds in loothtrées. Surowka (2017) notes that local self vegoment
units are an important subject of the public firmsector in Poland. The base of their operatioeasannected
with meeting the needs of the population of mumitijes (gminas), districts (poviats) and voivodesh The
basics of financial management are determined pgl leegulations which thus define the scope ofrthei
activities and affect the state of financial resesr at their disposal. The financial condition afligh
municipalities and districts are significant, besathe local self - governments are responsibléufting more
than 30% of public tasks in Poland. However Sat8tandar, and Kozera (2019) note that financiabrmariny
varies significantly from one Polish rural munidipato another. Aimost 60% of them are at a mediomnow
level. As a result, their financial situation andiliay to perform their own tasks depend on theoteses
allocated from the state budget. This poses afsignt problem for their ability to remain finandijastable. We
can see a significant decrease of funds also ingkiyn where the decline in 2016 compared to 2008 wa
53.09%. However, over the next two years, thesddslightly increased (Figure 1). Hungary curretths a
relatively complicated intergovernmental system dnel most important sources of funding for localf-se
governments in this country are grants, which haseounted for around 60% of total incomes overldise 6
years (Nam and Parsche 2001).

Figure 1 - Development of general government expenditu¥eo{ GDP) for local self — government. Source
Statistical Office of the Slovak Republic, own peesing
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The total expenditures of municipalities are mapeoficurrent and capital expenditures. The tot@leexlitures

of Slovak municipalities had a fluctuating trend thhe analysed period. From 2007 to 2010, the total
expenditures of Slovak municipalities increased20d1, when the financial crisis broke out in SloRepublic,

the total expenditures of municipalities decreasgd4.2 mil. €, which represents 1.14%. This treondtinued

in the following year. The change occurred in tlegiged 2013-2015, when the total expenditures ofv&{o
municipalities increased. We are again seeingthdudecrease in total expenditures in 2016, wherdecrease
was 7.1%, which represents 306.1 mil. €. We algoastrend of increasing of total expenditures mnkxt two
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years. Compared to 2007 and 2018, the total experdiof Slovak municipalities increased by 61.48hich
represents 1,855.9 mil. € (Figure 2).

Figure 2 - Development of total expenditures and total @nriexpenditures in Slovak municipalities and Czech
municipalities. Source Statistical Office of th@&lk Republic. Own processing.
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We are monitoring a similar development of totapenxditures in the Czech Republic as well. The deaef
total expenditures occurred in 2011 and this deereantinued in the following two years. In 201dmpared to
the previous year, the total revenues of Czech oipatities increased by 814.7 mil. €, which représea 9.4%
increase. Although the total revenues of Czech aoipalities increased in 2015, they fell slightlyaayg the
following year. Over the next two years, there vaasincrease of total expenditures in Czech muniitigs
Compared to 2007 and 2018, total expenditures ase by 3,381.4 mil. €, which represents 37.5%U(€iQ).

Current expenditures of municipalities serve toueasthe normal operation of the municipality. Nanmd a
Parsche (2001) note that in Hungary and Polandrestrexpenditure accounts for about 80% of total
expenditures. In the conditions of Slovak Repulthese expenditures make up 75% of the total experd of
municipalities. With the exception of 2011, whenreat expenditures decreased, they increased geary The
decline in 2011 was caused by the financial crigieen municipalities received less funding, whichsw
subsequently reflected in the current expenditafesunicipalities. The total increase of currenpemditures in
2018 compared to 2007 was 71.5%, which represebtd il. € (Figure 2).

In the Czech Republic, total current expendituresreiased only in 2012-2013. Since the incomes eticz
municipalities, unlike Slovak municipalities, istdimked to only one income from the state (in Slkia it is the
income from personal tax, but in the Czech Republis a mix of taxes), so Czech municipalities dit feel
the financial crisis as significantly as Slovak noypalities. In the coming years, current expengituhad grown
every year. Compared to 2018 and 2007, the incnease38.8%, which represents 2,482.2 mil. €. Sityilas
in Slovak municipalities, current expenditures afe€h municipalities on total expenditures accouritedan
average of 71% of total expenditures (Figure 2t Gerny et al. (2020) note that current expenditufeSzazch
municipalities include expenditures on the operatif a municipal or city office, school operations,
maintenance of streets, squares, public spacestapeof public lighting, cemetery, municipal pm#i support
of local culture, sports, etc. Some of them aregmhifficult to plan, for example heating or snown@val costs.
There are also expenditures that elected repraserstaan hardly influence, as their amount is ieieed by a
generally binding legal regulation, such as a gowemt regulation on the salaries of employees iblipu
services and administration, which sets the salasfemunicipal officials. In addition to the murpeility's
expenditures on "matters that are in the interdsthe municipality and citizens"”, it means on onigji
competences, it is also necessary to take intouattbe expenditures on the transferred competences
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Figure 3 - Development of expenditures for wages, salai@s insurance in Slovak municipalities and Czech
municipalities. Source Statistical Office of th@&ik Republic. Own processing.
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As current expenditures serve to ensure the dabraiion of municipalities, which are mainly proed by
municipal employees, the biggest share of totaterurexpenditures is contributed by employees' waayel
social and health insurance premiums. In Slovakiaipatities, these expenditures made averaged 49u6f6
Czech municipalities spent on average only 19.9%hefr current expenditures on these expenditufes.
amount of these expenditures is closely relatethéonumber of employees, as well as to the sesl&gin
concerning wage policy. Despite the fact that theme= 6,271 municipalities in the Czech Republic 2r8D0
municipalities in the Slovak Republic, the wage engtitures of municipalities in the Slovak Repulalie much
higher than in the Czech Republic. In the CzechuREp the wage expenditures per municipality repnén
average 0.22 mill. €. In Slovak Republic these exfiteres per municipality represent on average @Mlb €.

In the conditions of Slovak municipalities, waggemnditures increased every year, in the Czech Riepthlese
expenditures also increased every year, with tieeption of 2011 and 2013 (Figure 3).

Figure 4 — Development of expenditures for products andrises in Slovak municipalities and Czech
municipalities. Source Statistical Office of th@&lk Republic. Own processing.
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Products and services represent the second highast of total current expenditures after wagesSlbvak
municipalities, these expenditures averaged 35.6%uorent expenditures, in Czech municipalitiessthe
expenditures averaged 35.7% of current expenditlries overall development of this group of expeamdis
was almost identical. Slovak municipalities recat@edecrease of these expenditures only in 201(2aad,
Czech municipalities recorded a decrease of thegsenglitures only in 2012, 2013 and 2015. In 20b8)mared
to 2007, these expenditures increased in Slovakiaipatities by 56.6% and in Czech municipalities 3§.3%
(Figure 4).
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Figure 5 - Development of expenditures for current trarstard for interest repayment in Slovak municipediti
and Czech municipalities. Source Statistical Offit¢he Slovak Republic. Own processing.
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Within the incomes

of the municipality, they reaeiceurrent transfers to ensure primarily the tramste

competencies that they acquired in the proceseadmtralization of public administration. O (2017) notes
that the decentralization of public administratiamcluding fiscal decentralization, was implemenfadthe
Slovak Republic and the Czech Republic. The ainfisifal decentralization was to increase the financi
independence of municipalities. In addition to reicg transfers within their current incomes, mupéities
can also provide current transfers to other subject

Current transfers in the expenditure part of theicipal budget represent transfers within publimadstration,

to individuals and non-profit legal entities andhtan-financial entities not included in public adistration. The
share of current transfers in the total currenteexjitures of Slovak municipalities averaged 13.9% i the
total current expenditures of Czech municipalitieesy averaged 37.2%. Their development in the nipalites

of the both countries showed a fluctuating trenmd.Slovak municipalities there was a decrease ofethe
expenditures in 2011 and 2016, in Czech municipalitn the period 2011-2013 and subsequently in7201
(Figure 5).

Municipalities in the Slovak Republic used 0.9% tofal current expenditures to repay interest arfterot
payments related to loans and repayable finansisistance, and in the Czech Republic it was 1.1%otof
current expenditures. Slovak municipalities hawerded an annual decrease of these expenditures 2014.
Czech municipalities have recorded a decreasessktexpenditures in the period 2013-2017 (Figure 5)

4 Conclusion

Municipal budgets can be considered as one ofrtip®itant driving forces in the development of tegitory.
The municipality finances its daily needs mainlgnr its own revenues, subsidies from the state hualge
other sources that are part of current expenditdies basis for compiling the expenditure parthaf budget is
the obligation to give priority to the activitiead services that are stipulated by law for the mipaiity. The
analysis showed, that in both countries, currepearlitures of municipalities accounted for almdst same
share in total expenditures (75% in the Slovak Répu71% in the Czech Republic). The biggest ddfeces
were found in expenditures related to wages anusfeas. While wage expenditures accounted for ahmuc
bigger share in current expenditures in Slovak wipalities than in Czech municipalities (49.6% le tSlovak
Republic, 19.9% in the Czech Republic), expend#une products and services were at approximatelsime
level (Slovak Republic - 35.6 %, Czech Republi&-736). The municipality's budget is also an impatr{zart of
the municipality's financial policy. A well-estasiied financial policy of municipalities providesframework
for financial management and guidance for finanai@nagers in the performance of local self- govemm
financial affairs.
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Abstract

The paper addresses the issue of a two-level syst@ublic administration in the conditions
of the Statutory City of Ostrava and related exenels at the level of 23 the Municipal
Districts. The aim of paper is to evaluate and carmaghe technical efficiency of financing -
transport, culture and social care, for the yedr720@’he evaluation is according to the input-
oriented DEA model focused on the variable retwales The most populous the Municipal
Districts of Statutory City of Ostrava is Ostravauth was fully efficient (100%) in all
models. However, the average level of technicatieficy of 23 city districts is very low,
namely 38% in the Transport Model, 31% in the QeltModel and 42% in the Social Service
Model.

Keywords: Data Envelopment Analysis, financing, Municipal tbgts, public service,
technical efficiency

JEL Classification: H11, H41, H72

1 Introduction

The statutory city is a specific unit of the systefmbasic territorial self-government (municipag). The
statutory cities of the Czech Republic can posstblemplement a two-level model self-government and
implement the principles of decentralization andbssdiarity at the local level. However, the divisiomf
decision-making in the city is associated with leigleconomic demands on the administration and more
complex political negotiations in addressing issofel®cal interest, including the scope and avdlitgtof public
services. Similar issues are also addressed bthitttemost populous city in the Czech Republic, 8tatutory
City of Ostrava (Ostrava or SCQO), it is dividedoir3 the Municipal Districts.

The Ostrava is possible to sort as the Urban Agglation of supra-regional importance. The sizehef ¢ity
itself, in addition to the population and areadé&ermined by the agglomeration factor, which rtssitbm the
positive effect of the territorial concentration @fonomic activities on their costs. The agglomenaprocess
results in economies of scale in the first stage ianthe second stage of agglomeration economitsaléye,
lIbery, 1990, Kladivo et al., 2015).

The aim of the paper is to evaluate and compare theechnical efficiency of financing selected the puic
service - transport, culture and social care fromte budgets of 23 the Municipal Districts of the Staitory
City of Ostrava, for the year 2017.

The evaluating of technical efficiency using anutipriented model of the Data Envelopment Analysiased
and variable returns scale.

A basis for evaluating is the system of redistiitrutof income of SCO. The redistribution model etetmined
by the Statute of Ostrava. However, the amounnobrne of the Municipal Districts of the Ostrava atso
affected by real estate taxes, local fees anddheentration of companies in the Municipal DissjdfToméanek,
2019).
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1.1 The Concept of Two-Level Self-Government in th®strava

The Ostrava is divided into 23 Municipal DistrictBhe Association of Mayors of Municipal Districts i
constituted by the Assembly in order to facilitatenmunication and operations between the bodi¢kseo€City
and those of it's the Municipal Districts.

The management of the Ostrava operates on twosle®@el the first level there are the City bodies, the City
Assembly, the City Council, the Mayor, the City Aatity and the City Police Force. On the seconellethat
of the Municipal Districts, are the District bodi@ssemblies, councils, mayors and authorities.

The division of powers between the bodies of thiy @hd those of the Municipal Districts is definiedthe
City’s General Directive no. 14/2013 and in subsgrgjiamendments and addenda — the Statute of theofCit
Ostrava. As part of the delegated powers confeaedhe Statutory City of Ostrava, the City carrimst
activities in state administration as defined ilevant laws, its powers extending to health cadegcation, social
services, urban planning, building regulation, thegistration of births, deaths and marriages, kssin
registration, land management, road managemengy watnagement and environmental management.

Independent competence is exercised by the Ostwdtldan the scope of Act No. 128/2000 Coll.,, on
Municipalities and other special legal regulationsless this competence is entrusted exclusivelythiay
Municipal Districts by the Statute. The delegatedthpetence is exercised by the bodies of the Ostadato
the extent provided by the statute, also by thedsodf the Municipal Districts.

The Ostrava is one of the three largest citieshan €zech Republic. The genesis of the current motidhe
organization of the SCO is atypical. The organtratand size of the Ostrava were mainly influencgdhe
economic needs of the region. Ostrava is the imdiistenter of the Moravian-Silesian Region and ai$ the
Czech Republic.

The Ostrava consists of 34 originally independeminis and villages. A fundamental modern reform haf t
territorial division of the Ostrava took place 7L, when the territorial administrative divisioh@strava was
defined by four the Municipal Districts of Ostrava}.

Barcuch (in Przybylova, 2017) states that the refan 1971 was later referred to as an administativ
intervention, lacking a deeper justification. Thegnimportant motive was to reduce the number ébnal
committees and save administrative effort. Furtbérms of public administration were not made IUt@Q0. In
September 1990, a new administrative structurdefQstrava was approved, 22 the Municipal Distnetse
established, and later 23 the Municipal Districkee( Table 1). The aim of the last change in the SCO
organization was to minimize operating costs wtedlesuring the performance of state administration by
professionally specialized officials. These requieaits were to be achieved in particular by setbngget
expenditures on infrastructure, social and cultfaallities as a percentage of budget expenditiregstment
districts of city districts will be separate butskd on a city-wide long-term investment plan, @itances will be
managed as a whole with sub - accounts for the diteali Districts.

1.2 Rules of Income Redistribution

The incomes of the Municipal Districts can be daéddnto own revenues and transfers from the SMQyéud
The municipal district's own income includes prdpencome, capital income from the sale of realtest
entrusted to the Municipal Districts, from the rféswf its own economic activity and establishegllleentities,
from its own administrative activities (administvat fees, fines), local fees, real estate tax reggisubsidies
from other public budgets and funds (region, stitd), received monetary donations and repayablesloghe
transfers from the SMO budget are made accordinbedent methodology. They include non-investnrent-
purpose subsidy, non-investment purpose subsidyedacation, at least CZK 12,000 per pupil), inmrest
non-purpose subsidy. Transfers are financed méioilp SCO incomes from shared taxes and a contabut
the performance of state administration.

When compiling the draft annual budget, the SCQ jwihtly allocate to the budgets of the Municipistricts
in the form of non-purpose non-investment subsidieamount corresponding to 10% of the draft budgéte
estimated annual municipal incomes from sharedstakiee redistribution of this amount between thdvidual
municipal districts shall be determined accordimghte following criteria:

= 44 % of the amount proportionally between municighatricts according to the number of inhabitants
of individual municipal district;

= 12 % of the amount proportionally between municigatricts according to the area of individual
municipal district;
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19 % of the amount proportionally between city ritis¢ according to the area of green areas in the
territory of individual municipal districts and

25 % of the amount proportionally between municigtricts according to the area of roads in the
territory of individual municipal districts.

When compiling the draft annual budget, the SCOcalles to the budgets of municipal districts fer purposes
of expenditures of an investment nature realizethkge municipal districts an amount correspondting% of

the draft budget of the estimated annual munidipgdmes from shared taxes. The redistribution ©f d@mount

between individual municipal districts will takeagk in such a way that each municipal districtgikes a basic
amount of CZK 1 million and the remaining amountlthen be redistributed between individual munaip
districts according to the following criteria:

55 % of the amount proportionally between municighatricts according to the number of inhabitants
of individual municipal districts;

15 % of the amount proportionally between municigatricts according to the area of individual
municipal districts and

30 % of the amount proportionally between municigtricts according to the area of roads in the
territory of individual municipal districts. (Citg’ General Directive no. 14/2013, Statute of the Gft
Ostrava)

2 Material and Methods

2.1 Inputs and Outputs

The current solution of the SCO division includ&ste Municipal Districts, see Tab.1. The Municipadtricts
are in Tab. 1.1 sorted alphabetically. Inputs amgbats of the Municipal Districts include:

number of inhabitants of municipal districts (l.);

area of roads of municipal districts irf (.);

= expenditures of municipal districts on transpor€ioK (l11.);

= expenditures of municipal districts on culture iBKC(1V.);

= expenditures of municipal districts on social seggiin CZK (V).

Table 1 -Inputs and outputs of the selected models, 31.12.20

l. Il. M. V. V.
Model IO VRS - °
Transport
Model 10 VRS Culture ®
Model IO VRS Social

®

Care
Hosralkovice 163¢ 73 85¢ 269 77! 19 49; 136 86!
Hrabova 3 76¢ 157 76! 8 384 15 304 21t 1716 63
Krasné Pole 2 66¢ 66 27¢ 976 11t 261 40t 199 00(
Lhotka 1 34 37 02¢ 802 18: 249 90: 64 00(
Mar. Hory a Hulvaky 1191t 375 43. 22 380 32 757 82. 10 35266¢€
Martinov 1 14« 53 63¢ 191 95t 40 13¢ 79 00(
Michalkovice 3371 124 21¢ 11 394 80 124418 270 32!
Mor. Ostrava a PFivoz 36 92« 1075 52 35577 95 16 751 35 25989 32
Nova Béla 2 03¢ 53 94¢ 313373 192 14 1220 51.
Nova Ves 70¢ 46 41( 79542( 11 91¢ 88 00(
Ostrava-Jih 101 99: 1 808 89! 39 000 58 12 964 92 35 665 04
Petikovice 314« 87 13: 2 751 87 53 88t 190 08«
Plesna 1 44: 37 50¢ 370 44. 379 14! 171 51:
Polanka nad Odrou 5 00: 147 65« 9 120 54 530 77t 224 60(
Poruba 64 48: 1026 47¢ 66 562 61 342971 35149 42
Proskovice 123 32 04t 394 43: 43 99¢ 14 76¢
Pustkovec 1 28: 61 45* 1 049 23 1 46¢ 99 00(
Radvanice a Bartovice 6 31~ 320 98! 15 590702 41 00( 2 035 33
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Slezska Ostrava 20 71: 848 98 32737 87 1843 00 23 86: 74z
Staré Béla 4 10: 151 72¢ 783118 204 82: 494 36°
Svinov 4 36¢ 236 82! 19 308 16 95 37 360 09¢
Tiebovice 1 89¢ 90 19¢ 6 082 81 14 63. 92 00(
Vitkovice 7 67¢ 323484 32 33003 442 67: 7273 58

Source: Internal documents of Ostrava. Own proogssi
Note: ®input, ® output

2.2 Input-Oriented with Variable Returns to Scale

DEA method enables to evaluate units set throughirthut-oriented and output-oriented models. Thiputu
oriented model CCR (according to Charnes, Cooper Rinodes) with constant returns to scale (CRS) and
output-oriented model BCC (according to Banker, i@ba and Cooper) with variable returns to scalegyV&e
applied to evaluate the efficiency of the supplyetfrement homes services. Output-oriented moaielased

on maximalization assumption — volume of outputtiseased when the given volume of inputs is retgue
(Cooper, Lawrence, Tone, 2007).

Efficiency calculation according to BCC model haseoadditional variable in the objective functiom (i
comparison with CCR model). This additional varegab¢presents condition of convexity, and it is mestricted
by condition of non-negativity. Calculation is fonhated as follows (1):

minimize g=27"VjXjgt v, 1)
on conditions 2iuiyy < Xlvixptv, k=1,2,..,n,
7 UiXig =1,
u;2 g, i=1,2,..,r,
V2 €, j=1,2,...,m,
v — free.

Coefficient of efficiencyg for both above formulated models is defined by it of weighted sum of inputs
and weighted sum of outputs when such weightsearched to have trgegreater than or equal to 1. Therefore,
the efficient units have the value of the coefiitig equal to 1, and inefficient units greater tharZzhu and
Cook, 2013).

3 Results and Discussion

For the needs of evaluation of technical efficiendyselected public services (Transport, Culturd &ocial
Care) financed from the budgets of city districtxa@ding to the IO CRS DEA model, input and output
parameters were determined, see Tab. 1. Tablewsstih@ comparison of the results of three modelsd@ O
VRS Transport, Model 10 VRS Culture, Model 10 VR8c&l Care).

The best results are achieved by city districtthim IO VRS Social Care model. Municipal Districte dully
(100 %) technical efficiency:

=  QOstrava Jih, Polanka nad Odrou and Proskovice.

The worst average results are achieved in the Mi@&RS Culture. The Municipal Districts are full¥00 %)
technical efficiency:

=  QOstrava Jih, Poruba, Pustkovec, Radvanice and Begto
The Model 10 VRS Transport includes fully (100 %ghnical efficiency the Municipal Districts:
=  Ho&alkovice, Martinov and Ostrava Jih.

The average level of technical efficiency of 23 Mgnicipal Districts is very low, namely 38 % inethransport
model, 31% in the culture model and 42% in the alosérvice model. The biggest differences betwéen t
results in technical efficiency are in the ModelV8S Culture.

The graph in Fig. 1 compares the results of tharieal efficiency score in individual models andwsls the
average technical efficiency rate for all three mledhccording to Municipal Districts. The Ostraua id fully
effective in all models. The Municipal District &fova Bild has the worst results in all models. Some the

257



Municipal Districts are fully (100 %) technical Efency in only one model and in others are highly
inefficiency. Examples are the Municipal DistricisHo& alkovice, Martinov, Proskovice, Polanka nad Odrou.

Table 2— Results technical efficiency of the Municipakbicts

DMUs Model IO VRS Transpo Model 10 VRS Cultur Model 10 VRS Social Ca Mear
Ho&alkovice 1.00( 0.21¢ 0.27: 0.497
Hrabovz 0.25¢ 0.06¢ 0.091 0.13¢
Krasné Pol 0.24¢ 0.047 0.47¢ 0.25¢
Lhotke 0.23¢ 0.00¢ 0.331 0.19:
Mar. Hory a Hulvak 0.31: 0.48¢ 0.26¢ 0.35¢
Martinov 1.00( 0.03% 0.18% 0.40¢
Michélkovice 0.12: 0.01¢ 0.49¢ 0.211
Moravskéa Ostrava afRoz 0.63¢ 0.10¢ 0.457 0.401
Nova Ela 0.062 0.03¢ 0.04¢ 0.05(
Nova Ve 0.241 0.12: 0.16¢ 0.177
OstravJih 1.00( 1.00(¢ 1.00(¢ 1.000
Petkovice 0.20¢ 0.29¢ 0.637 0.381
Plesn: 0.51¢ 0.007 0.15¢ 0.227%
Polanka nad Odro 0.21( 0.05¢ 1.00( 0.42:
Porub: 0.32¢ 1.00(¢ 0.62¢ 0.649
Proskovic 0.48i 0.03: 1.00(¢ 0.507
Pustkove 0.z212 1.00(¢ 0.17¢ 0.46:
Radvanice a Bartovi 0.371 1.00(¢ 0.34¢ 0.572
Slezska Ostray 0.53i 0.477 0.25( 0.421
Stara Bla 0.25¢ 0.11¢ 0.35: 0.24:
Svinov 0.20z 0.26¢ 0.52¢ 0.33:
Tiebovice 0.10¢ 0.431 0.56¢ 0.36¢
Vitkovice 0.181 0.27: 0.16¢ 0.20¢
Mear 0.378 0.30¢ 0.417

SD 0.27¢ 0.34¢ 0.27¢

Source: Own processing.

Figure 1 - Compares the results of the technical efficiesiche Municipal Districts
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4 Conclusion

The paper deals with the evaluation of the techmffeciency of selected services financed from thuelgets of
Municipal Districts of the Statutory City of Ostra¥or year 2017. For the needs of the evaluatios biasic 10
VRS model with one input and one output was setecBelected inputs and outputs are therefore thi li
factors of the achieved results.

The input parameter in the case of the CultureSwoaal Care models was the number of inhabitants gifen
municipal districts. In the case of the Transpoodel, the input was the area of roads m2 of mualdstricts.
The output is always the expenditures that the ®lpal Districts incurred in 2017 in the given area.

Large differences in the results of technical éficy of all three models are affected by diffeesan circuit
size. It turns out that the best and average audt achieved by the largest city districts, ngrstrava South
and Poruba.

The results of the technical efficiency of the Muipal Districts are also influenced by the concatitn of

specific services (schools, theaters, museums, tmmgpitals) in a given city district (Biea, 2016, Vrabkova,
2016, Tomanek, 2018). As the results show of theMunicipal Districts - Moravska Ostrava antiv@z in the

Culture model. The system of calculating the alliocafrom the budget of the Statutory City of Osaato

Municipal Districts according to selected parans{population, area, area of green areas and resadsjtable
for medium and small districts and not for the neipal district of Ostrava Jih, becouse it is incamrgble in

terms of population the size and economies of sddle results of efficiency can also be describediraited,

with regard to the significant expenditures of ¢i&tutory city Ostrava in all evaluated areas nspart, culture
and social care.
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