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Prologue

Dear readers,

this is the Proceedings of papers that were presented at the 4™ International Scientific
conference “Development and Administration of Border Areas of the Czech Republic and
Poland - Support for Sustainable Development” (RASPO) organized by the Department of
Public Economics, Faculty of Economics of the VSB - Technical University of Ostrava.
The Scientific Conference RASPO was organized on June 17-18, 2021. Due to the COVID-19
pandemic, this year's conference took place virtually. This year's RASPO conference was
funded by project No. CZ.11.3.119 / 0.0 / 0.0 / 16 013 / 0001981 "Development of
competencies and improvement of the employability of university students in the labor market
in the field of public sector services" (Program Interreg V-A Czech Republic-Poland).

The conference RASPO traditionally responds to common issues of the Czech-Polish border
and the most discussed topics usually include Economic and social challenges of sustainable
development, Economics and public services at the local level, Sustainable public
administration and cross-border cooperation, Culture and Tourism, Public ans bussiness
transport and Ecology and efficient waste management.

Academics and students from Czech and Polish universities shared their professional
experience and scientific research in real time. Many topics included the COVID-19
pandemic problem. This Proceedings of the RASPO 2021 conference include the peer-
reviewed papers that have been successful in the review procedure and were approved by the
Scientific Committee for publication.

Ostrava, June 2021

Iveta Vrabkova

Head of the Department of Public Economics
Faculty of Economics

VSB - TUO



Prologue in Czech

Vazeni Ctenari,

mate v rukou sbornik piispévkl, které byly prezentovany na 4. mezindrodni védecké
konferenci ,,Rozvoj a sprava piihrani¢nich oblasti Ceské republiky a Polska - podpora
udrzitelného rozvoje* (RASPO) pofadané Katedrou vetejné ekonomiky, Ekonomické fakulty
VSB - Technické univerzity Ostrava.

Védecka konference RASPO se konala 17.-18. ¢ervna 2021. Z divodi pandemie COVID-19
probéhla letoSni konference virtudlné (online). Konference RASPO byla financovana
z projektu ¢. CZ.11.3.119 / 0.0 / 0.0 / 16_013 / 0001981 "Rozvoj kompetenci a zlepSeni
uplatnitelnosti vysokoskolskych studenti na trhu prace v oblasti sluzeb vetejného sektoru*
(Program Interreg V-A Ceska republika-Polsko).

Konference RASPO tradi¢né reaguje na specifické problémy cesko-polského pohranici
tykajici se ekonomického a socialniho rozvoje ptihrani¢nich regiont. LetoSni témata
konference RASPO ftesily ekonomiku a vefejné sluzby na mistni urovni, udrzitelnou vetejnou
spravu, preshranicni spolupraci, kulturu a cestovni ruch, vefejnost a podnikdni, dopravu
a ekologii ¢i efektivni nakladani s odpady. Nutno podtrhnout, Ze mnoho témat zahrnovalo
pandemickou problematiku tykajici se COVID-19. Své odborné nazory sdileli a diskutovali
nejen akademici, ale také studenti, z ¢eskych a polskych univerzit.

Zavérem je pottebné zduraznit, Ze tento sbornik z konference RASPO 2021 obsahuje
recenzované prispévky uspésné z hlediska recenzniho fizeni a nasledné schvaleny védeckym
vyborem ke zvetejnéni.

Ostrava, Cerven 2021

Iveta Vrabkova

vedouci Katedry vefejné ekonomiky
Ekonomicka fakulta

VSB - TUO



Prologue in Polish

Szanowni Czytelnicy,

macie w swoich rekach zbidr artykutow, ktore zostaly zaprezentowane na IV
Migdzynarodowej Konferencji Naukowej ,,Rozw¢j i administracja obszarow przygranicznych
Republiki Czeskiej i Polski — wspieranie zrownowazonego rozwoju” (RASPO) organizowanej
przez: Katedra vefejné ekonomiky, Ekonomicka fakulta VSB — TU Ostrava.

Konferencja naukowa RASPO odbyta si¢ od 17 do 18 czerwca 2021 roku. W zwigzku
z pandemia COVID-19 tegoroczna konferencja odbyla si¢ wirtualnie (online). Konferencja
RASPO zostala sfinansowana z projektu nr CZ.11.3.119/0.0/0.0/16_013/0001981 ,,Rozw0j
kompetencji 1 podnoszenie szans studentdw uczelni wyzszych na rynku pracy w zakresie
ushug sektora publicznego” (Program Interreg VA Republika Czeska-Polska).

Konferencja RASPO tradycyjnie odpowiada na specyficzne problemy pogranicza czesko-
polskiego dotyczace rozwoju gospodarczego 1 spotecznego regiondw przygranicznych.
Tegoroczny temat konferencji RASPO dotyczyt gospodarki i1 ustug publicznych na poziomie
lokalnym, zréwnowazonej administracji publicznej, wspolpracy transgranicznej, kultury
1 turystyki, spoteczenstwa 1 biznesu, transportu i ekologii oraz efektywnej gospodarki
odpadami. Nalezy podkresli¢, ze wiele tematdw obejmowalo kwestie pandemii COVID-19.
Swoimi opiniami zawodowymi dzielili si¢ i dyskutowali nie tylko naukowcy, ale takze
studenci z czeskich i polskich uczelni.

Podsumowujac, nalezy podkresli¢, ze w niniejszym materiale z konferencji RASPO 2021
znajduja si¢ artykuly, ktory zostaly pozytywnie rozpatrzone w procesie recenzowania,
a nastepnie zatwierdzone do publikacji przez konferencyjny komitet naukowy.

Ostrawa, czerwiec 2021

Iveta Vrabkova

Kierownik Katedry Gospodarki Publiczne;j
Wydzial Ekonomii

VSB - TUO
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International Evaluation of Technical Efficiency of Hospital Care
Eva Ardielli', Sabrina Lee!, Ivana Vankova!

'VSB — Technical University of Ostrava
Faculty of Economics
Department of Public Economics
Sokolska 33, 702 00 Ostrava 1, Czech Republic
eva.ardielli@vsb.cz, sabrina.lee.st@vsb.cz, ivana.vankova@vsb.cz

Abstract

Evaluating the efficiency of hospitals is one of the important areas of public economics and
public policy. The paper is focused on the international evaluation of the technical efficiency
of hospital care in the Czech Republic and the chosen federal state of Germany, Baden-
Wiirttemberg, in the years 2010-2019 according to input-oriented DEA models. Two models
were calculated in the research. Model M1 is based on assumptions of constant returns to
scale, and model M2 assuming variable returns to scale. It was confirmed, in case of both
models, that the average technical efficiency rate of the Czech Republic for the years 2010-
2019 is lower than the average value of the technical efficiency rate of the federal state of
Baden-Wiirttemberg. It was also confirmed, that the reduction of hospital beds is possible in
both Czech Republic and Baden-Wiirttemberg.

Keywords: Baden-Wiirttemberg, Czech Republic, DEA, efficiency, healthcare, hospitals,
Germany

JEL Classification: C10, D24, 110

1 Introduction

The public economy and public policy of each developed country addresses the issue of possible efficiency gains
in health care. The aim of health policy is primarily to increase efficiency on the part of health care providers,
such as hospitals (Dlouhy, Jablonsky and Novosadova, 2007). An important aspect is the evaluation of the
technical efficiency of health care.

The OECD Economic Surveys (2018) point to the fact that health care in the Czech Republic achieves good
health results that are getting close to the average of OECD member states. However, a comparison of the Czech
healthcare system with countries of the comparable institutional environment points to the potential for
increasing efficiency. It is typical for the Czech healthcare system that the state has there a strong control
through price and volume regulation. The efficiency and quality of the entire system is influenced by asymmetric
information in the relationship among the various actors in the health care system, namely health insurance
companies, health care providers and patients. On the other hand, it is necessary to state that each system or the
healthcare model has its strengths and weaknesses.

Incentives are created in all systems to encourage both healthcare payers and providers to provide, in particular,
cost-effective yet high-quality health services or to prevent the overuse of health services, while regulation
should guarantee fair competition and the right price signals (MZCR, 2021).

The health care system is influenced by a number of factors, especially historical development, socio-
demographic conditions, the level of maturity of the country, etc. According to the OECD Economic Surveys,
the Czech Republic inherited from the communist era a health care system focused on hospital care, which still
contributes to inefficiency.

The paper is focused on the evaluation of the technical efficiency of hospital care in the Czech Republic and the
federal state of Baden-Wiirttemberg. The modeling of technical efficiency was carried out according to the
aggregated input and output parameters, which were selected with the intention of fulfilling the objectives of the
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paper. Research data were collected from the statistical health yearbooks of the Czech Republic and the federal
state of Baden-Wiirttemberg for the years 2010-2019. Selected parameters are based on uniform terminology,
which is the basis of good data comparability.

The aim of the paper is an international evaluation of the technical efficiency of hospital care (inpatient and
outpatient hospital care) in the Czech Republic and Baden-Wiirttemberg in the years 2010-2019 according to
input-oriented DEA models.

In the research, there were identified two research questions:

e RQI: The average technical efficiency rate of the Czech Republic for the years 2010-2019 is lower than
the average value of the technical efficiency rate of the federal state of Baden-Wiirttemberg.

e RQ2: Although the number of beds is decreasing in the monitored years, it is still possible to reduce the
number of hospital beds.

2 Territorial Division of the Czech Republic, Germany and Baden-Wiirttemberg

The Czech Republic is divided into 14 self-governing regions and 6,254 municipalities. Of these, 205
municipalities are municipalities with extended powers, which, like the regions, perform state administration in
their districts with delegated powers. The territory outside Prague is divided into 76 districts (the capital city of
Prague is not a de jure district, but had similar powers) which serve primarily for statistical purposes and the
territorial division of some state administration offices. For the administration of European subsidies, the regions
are grouped into a total of eight NUTS2 regions.

Beginning on January 1, 2021, a conceptually uniform administrative division of the state came into force. The
new Act on the Territorial Administrative Division of the State (Collection of Laws, 2020) simplifies and
clarifies the entire territorial structure of public administration. The old legislation from 1960 is being replaced,
the boundaries of smaller subdivision units can no longer exceed the boundaries of larger units, and the entire
structure is laid out from below, from the level of municipalities.

The Federal Republic of Germany consists of 16 independent federal states and, taken together, represents a
federal state or federation of states. According to their form of government, the states are parliamentary
republics. The three states of Berlin, Bremen and Hamburg are city states, which means that each of them is a
state and a city at the same time and are therefore not further subdivided into municipalities. The other 13 federal
states are subdivided in descending order into government districts, regions, districts, associations of
municipalities and municipalities. Municipalities are the smallest territorial units. Germany consists of a total of
12,320 municipalities. The municipalities are also legally independent territorial entities with directly elected
governing councils.

Baden-Wiirttemberg is a parliamentary republic and a partially sovereign federal state in the southwest of the
Federal Republic of Germany. As in other large German territorial states, the administration in the state has a
three-tier structure: At the top are the ministries. Below them are the four government districts of Stuttgart,
Karlsruhe, Tiibingen and Freiburg as central authorities. In addition, Baden-Wiirttemberg is divided into 35
administrative districts and 1,101 municipalities, which form the lower administrative level. In terms of
population and area, Baden-Wiirttemberg is the third-largest state in Germany, with the highest exports, the
second-lowest unemployment rate and the fourth-highest gross domestic product (GDP) per capita.

Table 1 — Territorial division of the Czech Republic and Baden-Wiirttemberg

Baden-
Territorial Division Czech Republic | Germany | Wiirttemberg
Number of cohesion regions 8 16 1
Number of (government) districts - 19 4
Number of regions 14 105 12
Number of districts 76 294 35
Number of municipalities 6,254 12,320 1,101

Source: (CSU, 2021; State statistical office, 2021; TU Berlin, 2008), own processing

3 Healthcare in the Czech Republic and Germany

Healthcare is one of the branches of the public sector. Healthcare in the Czech Republic and also in Germany
belongs to the most important sectors of the national economy (Rektotik, 2007). Central body of the Czech
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healthcare is Ministry of Health of the Czech Republic. The basic strategic document of Czech health policy is
the Strategic Framework for the Development of Health Care in the Czech Republic until 2030 (MZCR, 2021).
The basic legal norms regulating the field of health care in the Czech Republic are the Constitution of the Czech
Republic, the Charter of Fundamental Rights and Freedoms, Act No. 258/2000 Coll., On the protection of public
health and Act No. 48/1997 Coll., On public health insurance (Lochmanova, 2020).

Health care systems can be divided into two basic models according to the method of payment for the provided
health care (Hamplova, 2019):

e state health care — health care is paid from public funds and taxes (Beveridge's model, Semasek's
model),

e insurance-based health systems - public (compulsory) health insurance (Bismarckian model) or private
(voluntary) market health insurance (liberal model).

The Bismarckian model is applied in the Czech Republic and Germany. This model represents a health system
based on general health insurance. This is based on the idea of universal access to health care. Health care is then
covered by public (compulsory) health insurance. Every citizen usually contributes to the basic fund of the health
insurance company (Collection of Laws, 1992; Augurzky and Penter, 2014).

Likewise in Germany, the Bismarck model exists as a social insurance system in which contributions are
financed by insurance holders and employers. In this system, there are both public and private providers of
health care services. The central political authority for the German health sector is the Federal Ministry of
Health, which is one of the highest federal authorities. The main task of this authority is to maintain, secure and
further develop the efficiency of the statutory health insurance and the long-term care insurance. The task of
providing services of general interest is established by law in the German Basic Law (Grundgesetz). The right to
life and physical integrity from Article 2 (2) sentence 1 of the Basic Law and the principle of the welfare state
from Article 20 (1) of the Basic Law come into question for a claim to health care to be derived from the Basic
Law itself (German Parliament, 2015).

3.1 Hospital Facilities in the Czech Republic and Baden-Wiirttemberg

In the Czech Republic brings together data on health care the Institute of Health Information and Statistics
(UZIS). According to the published data concerning the provided inpatient care in 2018, a total of 32,065
medical facilities were registered in the Czech Republic (UZIS, 2019). The network of institutional care facilities
consisted of 194 hospitals (acute and follow-up care) with a total number of 60,328 beds and 120 specialized
medical institutions (including health resorts and hospices, without spa hospitals) with a total of 17,412 beds.
Beds in psychiatric hospitals accounted for 51.1% of the total inpatient fund of specialized medical institutions,
and beds in long-term care hospitals accounted for 19.9% (3,457 beds). In 2018, there were in the Czech
Republic registered a total of 154 acute care hospitals, of which 10 were university hospitals and 144 were
general hospitals (UZIS, 2019), see Table 2. University hospitals are managed and financed centrally by the state
through the Ministry of Health of the Czech Republic. University hospitals have a bed capacity of almost 14,000
beds, general hospitals have almost 44,000 beds. The vast majority of bed capacity is therefore in general
hospitals, which have a non-state owner as region, municipality or private entity (Lochmanova, 2020).

Table 2 — Number of hospital facilities in the Czech Republic and Baden-Wiirttemberg

Baden-

Type of health care provider Czech Republic | Wiirttemberg
University hospital 10 6
General hospital 144 250
Acute care hospital (university and general hospital) 154 256
Aftercare hospital and preventive or rehabilitation institutions 160 198
Total number of facilities 314 454

Source: (UZIS, 2019; State statistical office, 2018; Joint federal committee, 2021), own processing

The "Baden-Wiirttemberg statistical office" is responsible for collecting hospital data in Baden-Wiirttemberg. In
accordance with the "regulation on the federal statistics for hospitals", the state office has been obliged to issue
the hospital statistics annually since 1990. It is an annual total survey of hospitals and prevention or
rehabilitation facilities, their organizational units, staffing and equipment, and the services they provide. In 2018,
a total of 250 hospitals (acute and aftercare) with a total of 55 570 established beds are reported. Of these, six are
university hospitals with a total of 8 228 beds, which are owned by the state of Baden-Wiirttemberg. With
46 571 beds, general hospitals account for the majority of hospital care compared to university hospitals. Thus,
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just as in the Czech Republic, the vast majority of bed capacity is located in general hospitals that have a non-
state sponsor as a region, municipality or private entity. In addition, 198 preventive care or rechabilitation
facilities with a total of 25 911 beds are reported in this reporting year. These are not explicitly defined as
"aftercare hospitals”" in Germany, but the facilities named here are, on the one hand, for rehabilitation in the
sense of curing an illness, preventing its worsening, easing the symptoms of illness, after a hospital stay or even
before admission to a hospital, for preventive care or to improve a weakened health condition (definition of
preventive care or rehabilitation facilities see paragraph 107 of the German Social Code V).

4 Methods

The methods of multiple-criteria decision-making (MCDM) are among the most frequently used methods in
health care economics today. The models are based on applied efficiency formation and evaluation. Efficiency is
generally achieved when the expenditure/costs of ensuring certain processes (inputs) do not exceed the profits
achieved at the end of the process (outputs). With regard to the majority of studies on hospital care and other
health services, the DEA method is also used predominantly, which was introduced by Charnes, Cooper and
Rhodes in 1978 (Charnes et al., 1978; Vrabkova and Vankova, 2015). Against this background, the DEA method
is also the comparably most adequate means for this work to evaluate and compare the technical efficiency of
hospitals in the Czech Republic and Baden-Wiirttemberg.

The starting point of the evaluation performed in presented paper was a search of professional publications.
Authors using multicriteria decision-making methods in the healthcare sector focus mainly on the micro level, ie
evaluating the efficiency of healthcare facilities (e.g. Ahmed et al., 2019; Blatnik et al., 2017; Ghahremanloo, M.
et al., 2020; Varabyova, et al., 2017). Many articles are also aimed at modeling efficiency at the meso or macro
level (e.g. Stetko, Gavurova and Kocisova, 2018; Ravangard et al., 2014).

Based on these analyzes and evaluations, recommendations are made for the given production units with regard
to the results of the examined input and output parameters and to the selected DEA model. The resulting
recommendations to support the efficiency of hospital care relate mainly to shortening the time of inpatient care,
optimizing the continuity of outpatient and inpatient care, optimizing the inpatient fund, increasing the use of
working hours of operating rooms, etc.

Table 3 - Overall statistical characteristics of input and output parameters 2010-2019 (n=20)

n=20 Minimum | Maximum Mean Median SD
CZ 20102019 | xI numberof | 56 586 62219 59328 | 60275 1834.2
BW_2010-2019 beds 55 462 58 045 56383 | 56363 774.6
CZ 20102019 | x2 numberof | 18948 22574 20602 | 20329 1163.1
BW_2010-2019 doctors 18 832 24 695 21545 | 21492 1902.4
CZ 20102019 | x3 numberof | 57250 62 748 50129 | 58060 2069.3
BW_2010-2019 nurses 49 564 53 474 51701 51535 1084.54
CZ 20102019 |yl number of | 2 132 135 | 2260239 | 2189951 | 2 182367 | 400253
BW 20102019 | "osPitalizations 1 2 165422 | 2113393 | 2134099 | 48 8493
CZ 2010-2019 y2 bed 2428 263.60 25178 | 251.95 7.24
BW_2010-2019 °°°“§;;S°y n 7631 282.15 280.17 | 280.32 1.69

Note: SD=standard deviation.
Source: own processing

The subject of the article is the evaluation of technical efficiency according to the selected input and output
parameters in the years 2010-2019. Selected input and output parameters were statistically tested and the
correlation relationship of the Spearman correlation coefficient was analyzed among the selected parameters, so
that the evaluations correspond to the principles for modeling DEA models (Kliestik, 2009; Cooper, Seiford and
Zhu, 2011).

The number of beds, the number of doctors and the number of general nurses and midwives were chosen as input
parameters. Personnel data related to selected categories of health care workers are based on recalculated
average annual numbers of registered and contract staff. The key output parameters that affect the performance
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of the hospital sector were chosen the number of hospitalized cases and the use of beds in days. Statistical
characteristics of selected input and output parameters for the Czech Republic and Baden-Wiirttemberg are given
in Table 3.

For the needs of hospital care evaluation were chosen: an input-oriented CCR model with constant scale returns,
i.e. the M1 model, and an input-oriented BCC model with variable scale returns, i.e. the M2 model. Input-
oriented DEA models are based on the minimization assumption, when the value of inputs is reduced while
maintaining the value of outputs. If the production unit reaches the value 1, the given unit lies on the effective
limit and is therefore an effective unit. The resulting value lower than 1 determines inefficient units (Dlouhy,
Jablonsky, Zykova, 2018).

The evaluation of the technical efficiency of hospital care is verified for CR_2010-CR_2019 and BW_2010-
BW 2019, which represent the analyzed DMUs. The calculation of technical efficiency was performed
according to the input-oriented CCR DEA model (Model M1), whose mathematical formulation (1) is as
follows:

max z =/ =1 HrVro (1)

subject to

Yirmibr Vrj — L2 Vx5 <0
2tiViXip=1

Upv; = >0

The calculation of efficiency according to the M2 model, i.e. the input-oriented model with the assumption of
variable scale returns is formulated according to the formula (2):

max z =7 UrYro — U (2)

subject to

s m P —
Zr:]ur Yrj — Zi:] ViXij — U= 0, J= 1,..n
m —

X1V Xio =1

V; =& Uy = §U, free

5 Results and Discussion

The essence of technical efficiency modeling of primary DEA models is based on the division of the investigated
homogeneous DMUs into efficient and inefficient according to the consumed resources and the amount of
production. Model M1 is based on assumptions of constant returns to scale, and model M2 is also an input-
oriented model, but assuming variable returns to scale. As stated by Dlouhy, Jablonsky, Zykova (2018),
assuming variable returns to scale, the efficiency rate of the evaluated units is higher than assuming constant
returns to scale.

The summary results of technical efficiency are documented in Figure 1 and Table 4. It is obvious that the levels
of technical efficiency are not significantly different. The federal state of Baden-Wiirttemberg was effective in
the M1 model in 2010, 2011, 2014, 2016-2018. The average efficiency rate reached 99% over a ten-year period.
The Czech Republic was effective in four years, in 2010, 2012, 2013 and 2014. The lowest efficiency rate was
achieved in 2019, namely 94.8%. In the M2 model, the federal state of Baden-Wiirttemberg was effective in nine
years, specifically in 2010-2012, 2014-2019. The Czech Republic was effective in 2010, 2012-2014 and in 2016.

15



Figure 1 - Results of M1 (CRS) and M2 model (VRS) for the Baden-Wiirttemberg and the Czech Republic
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Source: own processing

The average technical efficiency rate of the Czech Republic for the years 2010-2019 is lower than the average
value of the technical efficiency rate of the federal state of Baden-Wiirttemberg. In the case of M1 model the
average technical efficiency rate of the Czech Republic reaches the value of 0.98229, while in the case of Baden-
Wiirttemberg the value is 0.99896. Similarly in the case of M2 model the average technical efficiency rate of the
Czech Republic reaches the value of 0.98895, while in the case of Baden-Wiirttemberg the value is 0.99961.
This confirms the research question RQ1, see Table 4.

Table 4 - Aggregated results of input-oriented DEA models

M1 model M2 model
a Mean 0.98229 0.98895
§ Median 0.99116 1.00000
=
= SD 0.02009 0.00114
SI R 0.05203 0.00363
, Mean 0.99896 0.99961
§ o |Median 1.00000 0.99621
=& [sD 0.00156 0.01463
S R 0.00469 0.03942
Mean 0.99063 0.99428
- Median 0.99919 1.00000
S SD 0.01693 0.01149
R 0.05203 0.03942

Note: R = variation range.
Source: own processing

Given that the technical efficiency is evaluated according to input-oriented DEA models, the evaluation is

focused on reducing the values of input parameters while maintaining the values of output parameters. Based on
the modeling results, the changes in the input parameters were aimed at changes in the number of beds, not the
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number of professional medical staff. Authors such as Vrabkova and Vailkova (2021) also point out this fact,
stating that reducing the number of professional staff in the field of hospital care would lead to improved
technical efficiency, but would also have a significant impact on the deterioration of the quality of health care.

It is also necessary to state that the number of professional staff is legislatively determined according to
individual specialties and is related to the number of beds in hospital wards. The results show that in the federal
state of Baden-Wiirttemberg the bed fund decreased by 2,583 beds in 2010-2019, the number of hospitalized
patients increased, but the use of beds was almost unchanged and in 2019 it reached 76.3%. Within the Czech
Republic, the number of beds was reduced by 1,719, but in terms of data on the number of hospitalizations and
the use of the bed fund, it can be stated that the number of hospital beds can be further reduced. In 2019, the use
of bed fund reached 66%. The evaluation of the number of beds is also influenced by the use of beds for long-
term care, as acute care hospitals also provide follow-up care to a various extent.

It can be stated, that although the number of beds is decreasing in the monitored years, it is still possible to
reduce the number of hospital beds in both countries. This confirms the research question RQ2.

6 Conclusion

The presented paper was aimed on the international evaluation of the technical efficiency of hospital care in the
Czech Republic and Baden-Wiirttemberg in the years 2010-2019 according to input-oriented DEA models. Two
models were calculated - model M1 is based on assumptions of constant returns to scale, and model M2
assuming variable returns to scale. It was confirmed, that the levels of technical efficiency are not significantly
different. The federal state of Baden-Wiirttemberg was effective in the M1 model in 2010, 2011, 2014, 2016-
2018. The Czech Republic was effective in four years, in 2010, 2012, 2013 and 2014. In the M2 model, the
federal state of Baden-Wiirttemberg was effective in the periods 2010-2012 and 2014-2019. The Czech Republic
was effective in 2010, 2012-2014 and in 2016.

In the research, there were verified two research questions RQ1 and RQ2. RQ1 was confirmed, the average
technical efficiency rate of the Czech Republic for the years 2010-2019 is lower than the average value of the
technical efficiency rate of the federal state of Baden-Wiirttemberg. RQ2 was also confirmed, although the
number of beds is decreasing in the monitored years, it is still possible to reduce the number of hospital beds.

Within the healthcare system as a whole, there is an infinite set of interconnected processes that can be
individually evaluated from many points of view. This makes it possible to outline certain suggestions of
efficiency or inefficiency, but rarely offer a comprehensive view. However, the evaluation of partial links also
provides significant incentives for health policy implementers or management of medical facilities to further
ensure affordable, effective and high-quality healthcare for patients. Although these are at first sight mutually
exclusive goals, the effort of systemic changes is primarily to ensure optimal and appropriate treatment and
rational use of hospital resources.

The number of beds is a performance parameter that discusses the capacity of the facility. This indicator is also
linked to professional medical staff, whose role is exceptional and reflects the quality of care provided. The
efficiency results of the Czech Republic and the federal state of Baden-Wiirttemberg have shown that although
the differences are not significant, there are reserves for increasing efficiency.
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Abstract

The electronization of outpatient health care is an irreversible consequence of the penetration
of information and communication technologies into most fields of human activity, including
healthcare. New technologies and applications in healthcare open up a number of new
possibilities. Today, most types of medical practices are increasingly using ICT equipment in
their practice. The use of ICT usually means the use of a computer, internet connection,
online services (online consultations and ordering), keeping electronic medical records
(acquisition, management, storage in digital form), the possibility of electronic prescription of
drugs or the usage of electronic health records. The paper is focused on the evaluation of the
availability of eHealth tools used at outpatient clinics in the Czech Republic. The research
results are presented according to the jurisdiction of the territory within the NUTS 3
administrative units in the Czech Republic. Based on the calculation using the ELECTRE III
method, it can be stated that the greatest availability of eHealth tools is in Moravian-Silesian
Region, Hradec Kralove Region and Pardubice Region. On the contrary, the lowest
availability is in Pilsen Region, Capital City of Prague and in Karlovy Vary Region.

Keywords: Czech Republic, eHealth, ICT, MCDM methods, outpatient health care

JEL Classification: H75, 111, 118

1 Introduction

With the development of information and communication technologies (ICTs), the demand for electronic or
digital forms of services offered in many fields is growing. The same is true for healthcare (Oh et. al, 2005). By
connecting computer technology with medicine, a young branch of eHealth was created, which is a designation
for the electronization of the entire healthcare system (Jung and Loira, 2010). The main goal is to streamline the
provided health care by expanding existing or using new ICTs not only for treatment, but also for sharing
medical procedures and improving communication with patients, see Ahad et.al (2019) or Chaudhry et. al
(2006). During the COVID-19 pandemic, the importance of using these services, especially those provided
remotely, without the need for personal contact between the doctor and the patient, is obvious.

A significant part of medical facilities in the Czech Republic consists of facilities providing outpatient care,
especially independent outpatient facilities, in which over 50 % of all physicians in the Czech Republic perform
their activities (UZIS, 2019). The application of new technologies, especially ICT, in these facilities contributes
to easier access, to improving the quality and availability of services offered within the Czech Republic or within
the EU (MZCR, 2016a).

The aim of the paper is to evaluate the availability of eHealth tools used at outpatient clinics in the Czech
Republic at NUTS 3 administration level in the year 2018 by usage of the multi-criteria decision-making
methods.
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2 Healthcare and eHealth in the Czech Republic

Healthcare in the Czech Republic is one of the most important sectors of the public sector which is financed
mainly from public budgets (Rektofik, 2007). The central body for this area is the Ministry of Health of the
Czech Republic. The main key objectives in this area are the quality of health care, prolongation of human life,
health care of the population and other aspects (MZCR, 2021). Health is mentioned in the Constitution of the
Czech Republic as one of the human rights, but it is difficult to define and measure it (Hamplova, 2019).
According to the World Health Organization (WHO), health is a state of complete physical, mental and social
well-being, not just the absence of disease or infirmity (WHO, 2020). The basic overarching document in the
field of health policy in the Czech Republic is the Strategic Framework for the Development of Health Care in
the Czech Republic until 2030 (MZCR, 2021). The basic legal norms regulating the field of health care in the
Czech Republic are the Constitution of the Czech Republic, the Charter of Fundamental Rights and Freedoms,
Act No. 258/2000 Coll., On the protection of public health and Act No. 48/1997 Coll., On public health
insurance (Lochmanova, 2020). The health care system in the Czech Republic is based on general health
insurance, which is based on the idea of universal access to health care. Health care is then covered by public
(compulsory) health insurance. Each citizen usually contributes to the basic fund of the health insurance
company, as stated in Act No. 592 on general health insurance premiums (1992).

2.1 Medical Facilities in the Czech Republic

From the point of view of legal regulation, it is possible to distinguish between state and non-state health care
facilities providing health care. State health care facilities are established by ministries, especially by the
Ministry of Health. Non-state health care facilities are established by municipalities or regions in independent
competence or by natural and legal persons (Lochmanova, 2020). According to the forms of care provided, it is
possible to distinguish medical facilities into outpatient, inpatient facilities, special facilities, emergency medical
service facilities, pharmacy care facilities and public health protection facilities.

A significant part of medical facilities in the Czech Republic consists of facilities providing outpatient care.
Outpatient care is a form of health care in which hospitalization or admission of a patient to a bed in a medical
facility that provides one-day care is not necessary. Outpatient care is provided by a primary care physician
(general medicine, dentistry, gynecology), outpatient specialists who provide health care within individual fields
(allergology, dermatology, ophthalmology, urology, cardiology, surgery, etc.). Another form of outpatient health
care is care provided to patients whose medical condition requires repeated daily provision of outpatient care, in
this case it is the care of special outpatient or patient care (home health care, inpatient health care). In the case of
an illness, the patient usually first turns to the primary care physician with whom he is registered. Outpatient care
is provided both in hospitals and by general practitioners and specialists in private medical facilities (Hamplova,
2019).

According to Act No. 372/2011 Coll., On health services and conditions of their provision (the Health Services
Act), outpatient care is provided as (NZIP, 2021):

e Primary outpatient care, the purpose of which is to provide preventive, diagnostic, therapeutic and
assessment care and consultations, as well as coordination and continuity of provided health services by
other providers. This health care is provided to the patient by the registering provider.

e Specialized outpatient care, which is provided within individual branches of health care

o dentistry, pharmacy, fields of specialized education or fields of certified courses of doctors,
dentists or pharmacists according to another legal regulation,

o expertise of non-medical health professionals or fields of specialization education or fields of
certified courses of non-medical health professionals according to another legal regulation.

e Patient care, the purpose of which is to provide health care to patients whose medical condition requires
repeated daily provision of outpatient care.

2.2 eHealth in the Czech Republic

The term eHealth originated at the turn of the millennium in connection with the development of computer
technology and the expansion of the Internet (Bruthans, 2020). eHealth can be described as electronic and
computerized healthcare. eHealth technology is then a technological tool through which health or healthcare is
supported, often ICTs (van Gemert-Pijnen et al., 2018). A necessary condition for the effective functioning of
eHealth is not only the appropriate hardware and software, but also the computer literacy of the users of the
system themselves.
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Telemedicine is one of the basic elements of eHealth. Telemedicine is the provision of healthcare through remote
access using ICT (van Gemert-Pijnen, 2016). Stfeda and Hana (2016) describe it as a combination of medical
informatics and telecommunications, which enable remote data transmission, consulting services or the provision
of medical services at a distance. The term telehealth can be confused with telemedicine, it is only a broader
term. Telehealth is the provision of care by any healthcare professional, telemedicine by a specific doctor
(Bruthans, 2020).

Records of the patient's health condition and procedures are an integral part of the treatment process. As part of
the electronic patient documentation, handwritten records are now being abandoned and the transition to
computer-assisted data recording is being switched to. Medical documentation can be kept in both forms.
Electronic Medical Record (EMR) is a system that stores both the necessary patient data and the procedures
performed, orders or results of laboratory tests. Already in 2004, there was a system of IZIP patient health
records in the Czech Republic. The electronic medical record contained all information about the patient's state
of health. During the following years, however, the operation was interrupted due to its alleged malfunction, see
more (Janasova and Ardielli, 2010).

Another specific category of eHealth is electronic imaging data. There is no uniform standard in the field of
EMR, therefore a number of EMR systems can be found. There is only one standard in the field of medical
imaging data - DICOM (Bruthans, 2020). DICOM (Digital Imagining and Communications in Medicine) is a
standard for the distribution, imaging or storage of data acquired by imaging methods such as magnetic
resonance imaging, computed tomography or ultrasound. In addition to its own image data, DICOM contains
other related information about patients or data sources. The advantage of this standard is the support of
communication between devices regardless of the manufacturer and applicability not only in the Internet
network, but also on offline media (Stfeda and Hana, 2016).

Another important element is the issue of reporting incapacity for work. On January 1, 2020, the CSSA launched
a sharp operation of the mandatory eNeschopenka system. The main goal of eNeschopenka is to simplify the
flow of information between insured persons, doctors, employers and the CSSA (CSSZ, 2021). This system was
widely used in 2020 in connection with the Covid 19 pandemic and compulsory quarantine of persons. At this
time, incapacity for work was solved mainly by distance.

Electronic prescription (eRecept) is a medical prescription issued in electronic form, which is stored in the
Central Repository of Electronic Prescriptions (CUER). Each eRecept is assigned its own unique identifier,
which is then retrieved by pharmacists. Based on this, the relevant medicinal product is then dispensed, the
dispensing is registered in the CUER. The eRecept identifier can be obtained in paper or electronic form, for
example in e-mail, SMS or via a special application in a mobile phone (eRecept, 2021). From 1 January 2018,
the obligation to prescribe prescriptions arises only electronically, which applies to all prescribing physicians.

mHealth is a specific form of eHeatlh using mobile technology and special applications (van Gemert-Pijnen,
2018). For the most part, smartphones with an advanced operating system and an application interface that allow
to install other programs are used for this purpose. mHealth helps prevent health problems, participates in the
creation of more effective health care systems (Stfeda and Hana, 2016). Today, for example, there are mobile
applications for measuring blood pressure, special applications for diabetics or offering improvements in
physical condition and overall health. Health insurance companies in the Czech Republic offer applications such
as Vitakarta, Health Card and others similar to them, only with a different name. These applications offer an
overview of funds spent on the insured's health care, determination of health risks on the basis of recorded data,
an overview of doctor's fees. They can also include features that support health care and a healthy lifestyle,
comprehensive records of vaccinations, surgeries, injuries, or reminders of doctor visits. In 2020, in connection
with the Covid 19 pandemic, the eRouska mobile application was created, which is part of the Smart Quarantine
system of the Ministry of Health of the Czech Republic. The application records data about meetings between
users of the application. In case of a possible risk of infection, the application displays an anonymous warning
(erouska.cz, 2021).

In 2016, the National e-Health Strategy for the period 2016 - 2020 was approved (MZCR, 2016a). The global
goal of this strategy is the development of support in the provision of health care using information technology,
which will result in better availability, efficiency, quality and safety of health care in the Czech Republic. The
priority intention is the greatest possible use of existing information systems that meet the quality and security
requirements, as well as the requirements for e-health systems that will be able to transfer data thanks to their
predefined structure (MZCR, 2016b).

2.3 Research Backgrounds

There are applied various eHealth tools in outpatient clinics in the Czech Republic. Computer and the possibility
of connecting to the Internet is now standard equipment of most medical facilities in the Czech Republic. Many
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physicians need this equipment to perform their daily work duties arising from some of the regulations (reporting
to the register of providers and the register of health professionals), as well as to obtain important information for
their practice (CSU, 2021). Surgeries can use ICT to keep electronic documentation, online consultation and
ordering through their own websites and other services provided remotely.

The online eHealth services are not very widespread in the Czech Republic, they mainly include the website of
the clinic or surgery with basic information, online ordering to a primary care doctor or outpatient specialist from
the website of the surgery or online consultation of the patient with the doctor through the doctors' websites, they
can also be carried out in a video call.

Other mean of electronization is the medical record in electronic form or in a combination of paper and
electronic form. Medical documentation must be kept conclusively, truthfully, legibly and must be continuously
updated (NZIP, 2021).

The doctors use also electronic health information systems (e-systems). Using e-systems, they can gain access to
laboratory results, medical records or information about administered drugs. Physician warning of drug
interactions is one example of the use of medical e-systems.

From 2018 electronic prescribing of medicines, simply eRecept, is used in the Czech Republic. This prescription
is issued in electronic form (eRecept, 2021).

3 Material and Methods

The aim of the paper is to evaluate the availability of eHealth tools used at outpatient clinics in the Czech
Republic at NUTS 3 administration level in the year 2018 by usage of the multi-criteria decision-making
methods.

3.1 Territorial Division of Czechia

In order to achieve comparability of statistical data within the European Union, a uniform system of
classification of territorial statistical units was created (NUTS - Nomenclature of Units for Territorial Statistics -
Nomenclature of territorial statistical units). The NUTS classification is intended primarily for: collection,
compilation and harmonization of EU regional statistics, socio-economic analysis of regions, definition of EU
regional policy. The individual levels of territorial units of the CZ-NUTS classification are:

e NUTS 0 - Czech Republic (administrative unit),

e NUTS 1 - the territory of the whole Czech Republic (non-administrative unit),

e NUTS 2 - associated regions, so-called cohesion regions (non-administrative units),
e NUTS 3 - regions (administrative units).

The regions in the Czech Republic represent the NUTS 3 level. There is a total of 13 regions and the capital city
of Prague is a separate unit, but in fact with the status of a region. In the presented research 14 regions of the
NUTS 3 level are analyzed by usage of the ELECTRE III method. The availability of eHealth tools used at
outpatient clinics in the Czech Republic is evaluated based on 13 indicators. The research shows the state of
electronization in 2018. The data were obtained from the database of the Czech Statistical Office (CSU, 2021).

3.2 ELECTRE III Method

In this paper 14 Czech regions of NUTS 3 level (variants) were analysed according to 13 eHealth indicators
(criteria). The analyze is made by usage of selected MCDM method — ELECTRE III method. ELECTRE III
method belongs to the operations research methods and is based on the evaluation of preference relations. The
basis is the examining of the relationships between pairs of variants (Subrt, 2015). ELECTRE III allows sorting
the set of variants from best to worst option.

The basis of the ELECTRE method (Election et Choix Traduisant la Réalité) is to divide the variants into
effective and inefficient. In the research was used the method ELECTRE III. ELECTRE III method provides the
arrangement of variants into indifferent classes in which the variants are rated equally, but there is a preference
relationship between indifferent classes.

Degrees of preference are defined according to the formula 1:

Sij = Xhecy; Vn M
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These are entered in the matrix S. The highest degree of preference c° is the maximum element of the matrix S
and is defined by the formula 2:

0
"= maxai,aj EA(Sij) (@)
where A is the set of all variants.

The first preference threshold is determined, which is the second largest value of the matrix S, see formula 3:

1 _— 0

C* = MaXg; q;ea(Sij Sij <) 3)
Subsequently, the indicators &/, p/* and ¢;* are defined. p/ means number of variants for which the relationship s;
> ¢* applies. For ¢/ the relation s; > ¢* holds, d; is their difference and s denotes the index of the calculation
step. A subset of variants 4’ is determined, which is composed of variants with a maximum d;’. If this set is one-
element, it can be considered as the first indifferent class. This variant is then removed from the original set of

variants, for which the procedure from selection ¢’ is repeated.

If the set A’ is not one-element, it is necessary to find such ¢?, where see formula 4:

2 _ 1
C™ = Maxg, q;eat(SijSij <) )
It is also necessary to define the values of d7, p/ and g7. A subset of 4° is obtained. If it is not a one-element, the
procedure is repeated until a one-element class is found or ¢* is zero, see Tzeng and Huang (2011).

The ELECTRE III method does not require the user to put preference thresholds, but the threshold values are
gradually automatically generated. The variants are categorized into indifferent classes according to the
indicator, which shows the difference between the number of variants before which the variant is preferred and
the number of variants that are preferred before the given variant (Yoon and Hwang, 1995).

4 Results and Interpretations

The availability of outpatient eHealth tools in the Czech Republic is analyzed on the basis of the following
selected indicators, see Table 1. Indicators I; — I;3 describe the level of eHealth tools used in primary care
doctors' surgeries.

Table 1 — Weights of individual indicators

Indicator I — I3 Weight of indicator
Equipment of medical facilities with selected ICT 25%
- PC) 0.0833
- Internet (I») 0.0833
- Website (I3) 0.0833
Use of functions of medical e-systems 25%
- ordering for preventive examinations, tests (I4) 0.05
- diagnosis (Is) 0.05
- results of laboratory tests (Is) 0.05
- prescribing drugs (I) 0.05
- warnings about drug interactions (Is) 0.05
Method of keeping medical records 25%
- in a combination of paper and electronic forms (Io) 0.125
- in a fully electronic form (1) 0.125
Offered services on website 25%
- online ordering (1;) 0.0833
- online consultation (I;2) 0.0833
- online recipe (I13) 0.0833

Source: (CSU, 2021), own processing
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They cover the area of:

equipment of medical facilities with selected ICT,
use of functions of medical e-systems,

method of keeping medical records and

offered services on website.

In calculations using ELECTRE 111, there are considered also the weights of individual criteria. All criteria are
maximizing nature. The weights were determined by scoring method. The results of the research are summarized
as the ranking of Czech regions according to the availability of eHealth tools in Czech outpatient clinics in 2018.
Based on the results, it is possible to determine the order of the Czech NUTS 3 regions in terms of the eHealth
tools availability in outpatient clinics. The results are ordered from the best to the worst, as summarized in Tab.2.

Table 2 — Evaluation of Czech NUTS 3 regions by usage of ELECTRE III (2018)

Order |Variant

Moravian-Silesian Region

Hradec Kralove Region

Pardubice Region

Olomouc Region

Usti nad Labem Region

Liberec Region

South-Moravian Region

Central Bohemian Region

O [0 [Q N[N |H[|[WI[N|[—

Highlands Region

Zlin Region

—_— | —
— O

South Bohemian Region

—
o

Pilsen Region

13 Capital City of Prague

14 Karlovy Vary Region

Source: (CSU, 2021), own processing

Based on the calculation using the ELECTRE III method, it can be stated that the greatest availability of eHealth
tools is in the following three regions: Moravian-Silesian Region, Hradec Kralove Region and Pardubice Region.
On the contrary, the lowest availability is in Pilsen Region, Capital City of Prague and in Karlovy Vary Region.

5 Discussion

According to the study of European Commission (European Commission, 2018), eHealth adoption in primary
healthcare is a very important task in the European Union member states. The analyzes showed that the eHealth
adoption increased from 2013 to 2018 in the EU member states, but there are large differences between the
countries surveyed. The Czech Republic has an average position among the EU countries, according to the
research, see Ardielli (2020), it is ranked at the 14th position among the all EU countries.

eHealth is an important part of the digital transformation of society. In the Czech Republic, more progress has
been made in this area since 2018. The digitizing of the Czech healthcare system has begun by introducing of
mandatory electronic prescriptions “e-Prescriptions” since January 1, 2018, when they became mandatory and
electronic sick notes “e-Sick Notes” since January 1, 2020. Now in the Czech Republic, there is prepared the
introduction of an electronic medications record. Unfortunately, there has been little progress on other fronts.
Moreover, the Ministry of Health has yet to complete its draft law setting common standards and rules for
eHealth, and it is unlikely to meet its current goal of having the law go into effect in 2021 (Ceelegalmatters,
2021). However the evaluation of electronization and use of ICT in doctors' surgeries is an important element of
evaluation of primary care in the Czech Republic. At the level of regions and districts, a survey on the ICT
equipment at the doctors ‘surgeries and the survey on the use of eHealth tools is carried out every year. The
evaluation is focused on ICT equipment according to the type of surgery, see (CSU, 2021). In the presented
research, attention was focused on the evaluation of ICT equipment and the use of eHealth tools according to
individual regions of the NUTS 3 level. Individual regions were divided into indifference classes according to
the level of use of ICT and the eHealth tools in doctors' surgeries by usage of ELECTRE III method.
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Apart from the fact that there are differences in the level of availability of eHealth tools between individual
regions of the Czech Republic, barriers to the implementation of ICT in doctors' clinics are also a frequent
problem. Klocek et al. (2019) identified the predictors and barriers of eHealth and ICT usage in a sample of GPs
in the Czech Republic. Age is an important factor influencing the use of ICT and eHealth tools in GP surgeries,
see also Brooks and Menachemi (2006) as found when examined the use of email as a means of communication
between patients and physicians. Also Torrent-Selles et al. (2018) examined the predictors that explain favorable
eHealth usage outcomes. They found out that the self-employed physicians tend more towards eHealth usage.
However the results highlighted also the need to develop more specific policies for eHealth usage to address
different realities.

6 Conclusion

Improving the health status of the population and optimizing the health care system is part of today's Czech
health policy. An integral part of this development is the electronic health care in general and the closely related
electronic health care through modern ICT. In order to be able to implement new elements or develop existing
ones, it is first necessary to analyze the current state of this equipment. The paper is focused on the evaluation of
the availability of eHealth tools used at outpatient clinics in the Czech Republic. The research results were
presented according to the jurisdiction of the territory within the NUTS 3 administrative units in the Czech
Republic.

In the research was found that the greatest availability of eHealth tools used at outpatient clinics is in the
Moravian-Silesian Region, Hradec Kralove Region, Pardubice Region, Olomouc Regio and Usti nad Labem
Region. The intermediate level of eHealth tools availability was found in Liberec Region, South-Moravian
Region, Central Bohemian Region and Highlands Region. The lowest level was found in Zlin Region, South
Bohemian Region, Pilsen Region, Capital City of Prague and Karlovy Vary Region.

A very important role in the implementation of ICT and eHealth tools in doctors' surgeries is represented by the
abilities and possibilities of mastering electronic tools by doctors as well as patients who must have the
appropriate equipment (internet, mobile phone, PC). The age of the doctor and the patient play an important role
in this respect.

However, the most important step for the implementation of eHealth in the Czech Republic is the
implementation of the Electronic Health Care (EZ) Act. The aim of the law is to set the basic legal framework
for secure data sharing in healthcare through the so-called Integrated Secure Dated Interface.

The presented paper is a part of a more extensive research, which is going to include the application of various
multi-criteria methods and a longer time period.
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Abstract

Publicly funded institutions at the regional level provide public services in culture not only for
direct external users (visitors), but also for other activities. They fulfil, for example, society-
wide goals in the areas of science and research, education, public property management and
ensure the preservation of the nation's cultural heritage. The aim of the paper is to evaluate the
expenditures from the budget of the regions of the Czech Republic in the field of culture in
the period 2014-2018. The results show the expenditures of individual regions of the Czech
Republic in relative terms and to selected areas of culture (librarianship, theatre, museology)
per capita. The results show that the average value of the ratio of total cultural expenditures of
regions in relation to total actual expenditures increases over time. In 2018, regional
expenditures reached 2.35% of the total budget, which in absolute terms represents an average
of CZK 341.40 million, which each region of the Czech Republic invests in culture. The
average amount of expenditure on culture per capita in 2018 was CZK 540.68 per capita and
is growing over time. The growing trend of these values is undoubtedly a good signal for
users of cultural services and the institutions themselves in the regions that provide services in
the field of culture. The most comparable are the expenditures of regions per capita spent in
the field of museology, followed by the field of librarianship, and the least comparable are the
expenditures spent in the field of theatre. It is thus possible to state differences in the
approach of regions in financing individual areas of culture.

Keywords: culture, Czechia, libraries, museums, public expenditures, regions, theatres

JEL Classification: H44, H59, L33, R51, Z19

1 Introduction

The right to self-realization of every citizen of the Czech Republic in the field of culture is guaranteed by the
Charter of Fundamental Rights and Freedoms. The fact that culture is an important factor in the life of society is
unquestionable. It helps to develop in the emotional, intellectual, but also moral field, and thus fulfils its
educational function. Culture connects the Czech Republic with the outside world, but at the same time sets it
apart and characterizes it with its uniqueness. From the economic point of view, the field of culture is an
important area in the conditions of the Czech Republic, the financing of this sphere of public life is covered by
public resources, ie from the state budget and from the budgets of self-governing units, both higher and lower.
The preamble of the Constitution of the Czech Republic states that the citizens of the Czech Republic are the
homeland of equal citizens. The purpose of the paper is to find out whether this statement is fulfilled in the
specific area of public expenditure in the field of culture, ie whether there is a comparability of expenditure per
capita from the budgets of higher territorial units, ie individual regions of the Czech Republic.

The evaluation of cultural organizations has been addressed by a number of authors, such as Hansmann (1981);
Throsby (2001; 2004; 2010); Glowacki, Hausner and Jakobik (2009); Turbide, Laurin (2009); Unesco (2009);
Dooren, Bouckaert and Halligan (2010); work of DCA (2014); Chiarvalotti (2014); Ilczuk (2015); Nogare and
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Bertacchini (2015); Borg (2017); Ardielli (2017a; 2017b), Becica (2018), Vrabkova (2018, 2019) or Galecka a
Smolny (2017a, 2017b, 2019). Most of the above work is based on the Value for Money concept. Within this
concept, it is a matter of measuring the performance of variously chosen technical and economic indicators in a
homogeneous sample of providers. Within the paper, this homogeneous sample will be higher territorial
administrative units (regions) in the Czech Republic, following the example of Vavrek, Papcunova, Tej (2020).
The purpose of evaluation through the VFM is to obtain information on the economy, efficiency and
effectiveness of publicly provided funds, which should ensure the fulfilment of predetermined goals. Cultural
goods are characterized by the fact that they are rare and have utility value. These two characteristics form the
basis of economic value. Determining the utility value of cultural goods is difficult because the utility value of a
good varies for different consumers. In practice, the VFM concept does not necessarily have to be about
achieving the lowest price of the good, but about the optimal combination of costs and the obtained quality of the
provided public good. Expenditures spent on securing cultural goods from the budgets of the regions of the
Czech Republic can be measured from various angles. According to Kalubang and Kakwezi (2013), the VFM
concept of publicly established organizations should be based on making the best use of public funds to achieve
the intended results, while management should be responsible for cost-effective, efficient and effective
management. The contribution will be based on the assumption that all regions follow the same legislative
regulations and strive to ensure a comparable level of public goods for the population in their territory. As part of
the contribution, the financial comparability per capita of the region will be measured for the regions while
securing cultural goods.

2 Research Methodology

The aim of the paper is to evaluate the public expenditure of regions in the Czech Republic (excluding the
capital city of Prague and the Central Bohemian Region) in the field of culture in 2014-2018. The paper will
verify hypothesis H1 as amended: "Public expenditure of regions of the Czech Republic in selected areas of
culture is comparable per capita." The value of the determined average of the evaluated period of expenditure on
culture per capita within a tolerance of + 10 % of the observed value of the average expenditure per capita. The
evaluation is performed in all regions of the Czech Republic, with the exception of the Central Bohemian Region
and the capital city of Prague, which, due to their geographical location within the Czech Republic, represent a
certain extreme that would distort the results of other regions.

The results presented below express the share of the total actual expenditures of Section 33 - Culture, Churches
and Religious Societies in the total actual expenditures of the region in the period from 2014 to 2018, which are
further elaborated in Annex Number One. The analysis of expenditure under section 33 by sectoral breakdown of
the budget structure includes subsections 331 - Culture, 332 - Preservation of monuments and preservation of
cultural heritage and national and historical awareness, 334 - Media, 339 - Other cultural, church and media
activities. For individual regions, the development of public expenditures directed to selected areas of culture
(librarianship, theatre, museums) in terms of per capita of the region is further described and analysed.

Data on budgets for individual periods were obtained from the MONITOR portal of the Ministry of Finance
according to the sectoral classification of the budget structure and data on the number of permanent residents
from the presented information of the Czech Statistical Office according to individual regions of the Czech
Republic.

3 Results

The results are presented in this chapter. The chapter is divided into two parts, where section 3.1 first presents
the results of the share of total financial expenditures on culture to the total actual expenditures of regions in the
observed period 2014 — 2018. In chapter 3.2 the expenditures of individual regions are given per capita culture
(librarianship, theatre, museology). The mentioned areas of culture represent in all evaluated regions more than
75% of all expenditures realized in the field of culture.

3.1 Results of the Share of Expenditures on Culture in the Total Actual Expenditures of Regions in the
Years 2014 to 2018

The results shown in table number one show the development of the share of total financial expenditures on
culture in the total actual expenditures of individual regions, for the period between 2014 and 2018. The
presented values are based on the data given in the table in Annex number one.
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Table 1 - Relative representation of total expenditures in the field of culture in the total expenditures of regions
in % in 2014-2018

Region 2014 2015 2016 2017 2018 X
JHC 2,44 2,22 2,42 2,50 2,42 2,40
PLK 2,53 3.01 3.11 3.21 3,64 3.10
KVK 2,68 2,60 3,60 2,61 2,42 2,78
ULK 1,70 1,71 1,83 2,21 2,49 1,99
LBK 1,91 1,94 1,99 1,87 2,12 1,97
HKK 2,67 2,57 2,14 1,80 1,65 2,17
PAK 1,72 1,74 1,68 1,74 2,33 1,84
VYS 1,99 1,75 1,85 1,90 2,01 1,90
JHM 1,32 1,78 1,79 1,62 1,75 1,65
OLK 2,07 2,20 2,36 2,38 3,00 2,40
ZLK 2,22 2,20 2,40 2,35 2,48 2,33
MSK 1,48 1,50 1,72 1,80 1,84 1,67
X 2,06 2,10 2,24 2,17 2,35

Source: Own processing, MONITOR.

The total amount of financial resources that individual regions allocate to the field of culture is influenced by
several factors, such as the number of cultural institutions that the region itself establishes or supports, which is
in its administration, or finally the political representation, which was changed in 2016 in all regions due to
regular elections. Each council has different priorities and goals, including in the field of providing public
services for the population. Thanks to all the described factors, the volume of funds going from regions to
culture is not the same over time.

The first region listed in the table is the South Bohemian region (JHC). The percentage of regional expenditures
in the field of culture in total expenditures in 2015 decreased compared to 2014, increased in 2016 and 2017 and
in the last monitored period 2018 returned to 2.42% as in 2016. From a first look at the data of the Plzeii Region
(PLK) there is a visible emphasis on the field of culture. In four of the five monitored periods, the ratio of
expenditures on culture to total expenditures exceeds 3%, which is unparalleled in other regions. Year-on-year,
this ratio grew in all periods, as did the absolute volume of funds spent on culture in all periods. The values show
an interest in developing the field of culture. The Karlovy Vary region is the smallest population in the sample of
regions, area and volume of funds invested in culture. The actual expenditures of the Karlovy Vary Region
(KVK) grew year-on-year outside 2016. The highest percentage of total actual expenditures in culture in 2016
reached a total of 3.60%, in this period the highest amount of funds was spent on culture across periods. The
total amount of funds spent in the Usti nad Labem Region (ULK) is growing in all periods, as is the ratio of
expenditures in the field of culture to the total expenditures of the region. Expenditures in the field of culture in
each of the monitored periods also increased year-on-year, to a maximum value in 2018. This development may
indicate the interest of the Usti nad Labem Region in supporting the development of culture in its territory. In the
Liberec Region (LBK), there was a jump in the volume of total actual expenditures between 2014 and 2015. The
year 2016 then brought a decline, and since 2017, the region's actual expenditures have been increasing year-on-
year. In the first four monitored periods, the percentage of expenditures on culture in the total actual
expenditures of the region is relatively balanced; in the last period of 2018, the share of expenditures on culture
increased by 0.25%. The relative expenditures of the Hradec Kralové Region (HKK) in the field of culture are
constantly declining. Expenditures in the field of culture in 2014 had the highest share, 2.67 %. None of the other
monitored periods exceeded this value. In 2016 and 2017, the total funds spent on culture decreased, in 2017
even to an overall lower absolute value than in 2014. In the Pardubice Region (PAK), between 2014 and 2015,
there was a significant increase in total actual funds spent and funds spent on culture. In the following period of
2016, there was a decrease, both in the percentage of expenditures on culture in total expenditures and in the
absolute amount of funds spent on culture. The following years 2017 and 2018 were then marked by growth. In
the last monitored period, expenditures on culture in the Pardubice Region amounted to 2.33 % of the budget. In
the Vysocina region (VYS), a declining trend is evident between 2014 and 2015 in the ratio of expenditures on
culture to the volume of total expenditures. Even in the actual volume of funds invested in culture in 2015 and
2016, there is a significant decrease. The years 2017 and 2018 then brought a gradual increase, both in the total
volume of invested funds and in the percentage of cultural expenditures to total expenditures. The South
Moravian Region (JMK) achieved a year-on-year increase in budgeted actual expenditures in all monitored
periods. In the total volume of funds that went to culture, there was a decrease only between 2016 and 2017,
which corresponds to a reduction in the ratio of expenditures on culture to the total expenditures of the region.
Due to the large number of cultural institutions established by the South Moravian Region, the volume of real
funds that the region invests in culture is also considerable. The Olomouc Region (OLK) is then one of the
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regions which in each monitored period managed to maintain a growing percentage of expenditures in the field
of culture in the total expenditures of the region from the total expenditures. At the same time, it was able to
maintain the growing year-on-year volume of funds spent on culture in all monitored periods. The results of the
Zlin Region (ZLK) in the monitored periods show an effort to maintain a relatively balanced percentage of
expenditures on culture in relation to total expenditures. Such an approach can be considered positive. The
approach of the Moravian-Silesian Region (MSK) can also be assessed in the same way, as it was able to
increase the ratio of expenditures on culture to the total actual expenditures of the region in each of the
monitored periods. The total volumes of funds spent on culture, except for 2016, when they decreased slightly in
absolute terms, are growing over time. Across periods, there is a balanced increase in spending in the field of
culture with a maximum in the last monitored year 2018.

3.2 Results of Regional Expenditure According to Selected Areas of Culture in Terms of per Capita

The following part of the results of the work follows the results of recalculation indicators of public expenditure
of regions per capita according to selected areas of culture (librarianship, theatre, museums), which are available
in Annex number two. These results are used as a basis for analyse comparability between individual regions in
the selection. Finding out whether the individual regions in the sample are comparable in individual areas and in
individual periods in terms of the volume of expenditures per capita will help to verify the test of the established
hypothesis H1. The output tables of hypothesis H1 for each region in the periods 2014-2018 show the resulting
values of recalculation of public expenditure per capita, then the average value of this indicator in each of the
regions for all monitored periods is subjected to the test condition, ie distance from the average value found in
throughout the selection for all periods. The distance in regions where the average for the observed period met
the conditions imposed by the hypothesis, ie the distance = 10% from the value of the determined average, is
marked in grey.

Table number two represents the results of testing the H1 hypothesis in the field of librarianship within the
observed period.

Table 2 - Values of conversion of expenditures in the field of librarianship per inhabitant of the region and test
of hypothesis H1

Region 2014 2015 2016 2017 2018 |x region in CZK | Distance in %
JHC 87,33 85,66 92,73 106,16 112,60 96,90 20,37
PLK 91,05 98,06 107,91 110,61 128,03 107,13 33,08
KVK 91,20 97,17 96,23 115,55 121,22 104,27 29,53
ULK 60,91 64,35 63,93 75,68 129.44 78,86 -2,03
LBK 98,29 99,95 103,08 110,17 126,12 107,52 33,57
HKK 98,57 102,08 104,14 116,09 142,58 112,69 39,99
PAK 50,64 56,31 57,77 67,51 96,46 65,74 -18,34
VYS 57,06 57,73 61,18 62,72 84,36 64.61 -19.74
JHM 11,38 11,70 11,54 15,24 15,29 13,03 -83,81
OLK 71,64 75,43 80,73 118,41 25747 120,74 49,99
ZLK 43,87 44,29 45,91 49,03 67,55 50,13 -37.73
MSK 39,58 41,43 43,24 46,22 51,36 44,36 -44,89
X in CZK 66,79 69,51 72,37 82,78 111,04 80,50

Source: Own processing, MONITOR, Csu.

Right after the first look at the results, the field of librarianship cannot be considered comparable. After testing
the average value of recalculation of regional expenditures per capita against the average value of the sample for
the observed period, which amounted to CZK 80.50 per capita, only the Usti nad Labem region met the
condition of hypothesis H1, which is marked in grey colour in the last column of table number two. Among the
regions that were located at a positive distance by more than 10 % above the average value are the regions of
South-bohemian, Plzen, Karlovy Vary, Liberec, Hradec Kralové and Olomouc. In the latter, the value of the
average recalculation is the highest among all monitored regions. The Pardubice, Vysoc¢ina, South-Moravia, Zlin
and Moravian-Silesian regions were in the negative area, more than 10 % below the sample average. It can
therefore be stated that half of the evaluated regions are below the determined average value and half above it.
The most negative distance is reached by the South Moravian Region, where the recalculation of expenditures
per capita in the field of librarianship is on average only CZK 13.03 per capita and in comparison, with the
Olomouc Region the value of average expenditures per capita is nine times lower.

32




Table number three shows the values of expenditures per inhabitant of the region in the field of theater. The table
shows all selected regions except the Zlin Region, which did not realize any expenditures in this area within the
monitored period.

Table 3 - Values of recalculation of expenditures in the field of theatre per capita in the region and test of
hypothesis H1

Region 2014 2015 2016 2017 2018 |Xregion in CZK| Distance in %
JHC 19,15 19,94 19,66 20,92 25,50 21,03 -0,91
PLK 20,01 26,04 23,77 27,01 30,50 25,47 19,97
KVK 8,81 9,83 6,56 10,24 13,53 9,80 -53,85
ULK 3,35 5,69 19,88 45,95 49,89 24,96 17,56
LBK 5,19 5,49 10,86 6,87 7,24 7,13 -66,41
HKK 8,70 8,66 9,00 10,14 12,96 9,89 -53,40
PAK 7,39 7,70 8,26 11,20 11,51 9,21 -56,60
VYS 60,02 60,69 68,43 97,98 83,27 74,08 248,96
JHM 5,00 4,36 7,26 30,60 31,84 15,81 -25,51
OLK 6,27 7,22 8,78 10,63 9,43 8,47 -60,12
MSK 41,91 43,18 46,75 53,82 58,80 48,89 130,32
X in CZK 15,48 16,57 19,10 27,11 27,87 21,23

Source: Own processing, MONITOR, Csu.

If the situation in the field of librarianship can be considered incomparable, the differences in the field of theatre
are much more marked. After testing the determined average value of recalculation of regional expenditures in
the field of theatre per capita against the average value of selection in the monitored period, which amounted to
CZK 21.23 per capita, only the South Bohemian region met the conditions of hypothesis Hl. Among other
things, it is possible to trace that within the monitored period, a total of four regions are more than 10 % above
the average. These are the Plzef, Usti and Labem, Vyso¢ina and Moravian-Silesian regions, which are
themselves the founders of their own theatre institutions. Furthermore, it can be concluded that the six regions,
namely Karlovy Vary, Liberec, Hradec Kralové, Pardubice, South Moravia, and Olomouc, are more than 10 %
below the average per capita. It is therefore clear that several regions are extremely increasing the average in the
selection with their expenditures, which makes the structure incomparable. From the resulting values it is quite
clear that the field of theatre cannot be considered comparable. Regions that are the founders of their own
theatre, either of the seasonal type (Plzeii Region) or theatres with a professional ensemble (Usti and Labem,
Vysocina and Moravian-Silesian regions), stay above the sample average and logically have higher expenditures
per capita in the theatre area than other regions, which only financially supported by theatre institutions
established in the region by another entity (most often by individual cities).

Table number four shows the situation in museums and galleries. This area is the most financially supported in
all regions, which may indicate its greatest comparability.

Table 4 - Values of recalculation of expenditures in museums and galleries per inhabitant of the region and test
of hypothesis H1

Region 2014 2015 2016 2017 2018 |xregionin CZK | Distancein %
JHC 198,82 212,88 214,59 281,92 324,65 246,57 12,27
PLK 270,63 311.89 341.38 357,17 511,28 358.47 63,23
KVK 292,39 351,18 457,99 282,34 320,49 340,88 55,22
ULK 145,30 145,76 169,76 178,63 243,99 176,69 -19.,55
LBK 153.61 188.65 170,08 189,37 271,96 194,73 -11,33
HKK 165,09 285,76 199,63 170,56 209.49 206,11 -6,15
PAK 182,14 187,95 149,68 170,04 337,07 205,38 -6,48
VYS 188,41 189,66 170,93 170,55 225,71 189,05 -13,92
JHM 101,98 174,34 153,09 127,39 160,54 143.47 -34,67
OLK 185,14 248,13 248,70 258,46 358,22 259,73 18,27
ZLK 161,98 186,63 159,29 202,34 260,54 194,15 -11,59
MSK 99.60 97.42 118,46 137.47 147,85 120,16 -45,29
X in CZK 178,76 215,02 212,80 210,52 280,98 219,62

Source: Own processing, MONITOR, Csu.
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From table number four it is clear at first glance that expenditures in museums and galleries can be considered
the most comparable. Compared to theatre, there are not extremely high and low values that would distort the
average. Two regions, Hradec Kralové and Pardubice, passed the test of recalculation of average expenditures of
regions in museums and galleries per capita against the average value for the observed period, which amounted
to CZK 219.62 per capita. The regions in which the average value of the conversion indicator exceeded the
determined average by more than 10 % include the South-bohemia, Plzen, Karlovy Vary and Olomouc regions.
In the Plzen Region, the value per capita is on average the highest among all. The Usti nad Labem, Liberec,
Vysocina, South Moravian, Zlin and Moravian-Silesian regions are more than 10 % below the observed average.
In the last-mentioned region, the average value of conversion per capita is the lowest, only CZK 120.16 and thus
accounts for about a third of the funds per capita compared to the Pilsen region.

To identify and understand the structure of expenditures in the field of culture in individual regions, it is
appropriate to visualize the values found, as shown in graph number one. The graph shows the average values in
conversion indicators per capita in individual areas for all monitored periods, at the same time it shows the total
average value of cultural expenditures per capita in the region. Thus, after adding up the achieved average
values, it is possible to identify the structure and distribution of cultural expenditures among the individual
selected areas, which have been subjected to a detailed examination. It is therefore possible to trace which
regions, based on the average of the values found in the period 2014-2018, focus on the field of librarianship,
the field of theatre or the field of museology. Across the selection, it can be stated that the most supported
regional culture from the regional budgets has long been the area of museums and galleries, in all monitored
regions. Subsequently, the second place is usually the area of librarianship and the last is always, with a few
exceptions, the area of theatre. Furthermore, it is worth recalling that these three selected areas make up from the
total average recalculated expenditures on culture per capita in most regions over 75 % of the total expenditures
on culture, which was the reason for choosing these three areas. The remaining part most often consists of
regional expenditures in the field of monument care.

Figure 1 - Average value of recalculation of public expenditures of regions per capita in individual areas of
culture in the period 2014 - 2018
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From graph number one it is possible to evaluate the obvious dominance of expenditures per capita in museums
and galleries, which is in the first place in all regions, always several times, compared to other monitored cultural
areas. The regions in which the field of librarianship is in second place in terms of the volume of expenditures
per capita include the South-bohemian, Plze#i, Karlovy-Vary, Usti and Labem, Liberec, Hradec Krélové,
Pardubice, Olomouc and Zlin regions. On the other hand, the Vyso¢ina, South Moravian and Moravian-Silesian
regions are among the regions where expenditures per capita in the field of theatre exceed the expenditures in the
field of librarianship.
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4 Conclusion

From the above results as well as the values given in Annex number one, it is evident that the average value of
the ratio of the total cultural expenditures of the regions in relation to the total actual expenditures has increased
over time. In 2018, it reached a value of 2.35% in the selection, which absolutely represents an average of CZK
341.40 million, which each region invests in culture. The growing trend is undoubtedly a good signal for the
field of culture. The average indicator of the conversion of actual expenditures on culture per capita of the region
is also growing over time. Between 2014 and 2018, it increased on average by CZK 205.25 per person, in the
last monitored period in 2018 its value in the sample was CZK 540.68 per capita.

The results of testing hypothesis H1 show that within the field of librarianship, the average of the indicator of
conversion of expenditures into the field of librarianship per inhabitant of the region in 2014-2018 was tested
against the value of CZK 80.50 per inhabitant. Only one region met the hypothesis condition, namely the Usti
nad Labem region. The result really presents the long-term imbalance of expenditures of the evaluated regions in
the field of librarianship. In the field of theatre, the average of the indicator of conversion of expenditures in the
field of theatre per capita in the region in 2014-2018 was tested against the value of the ascertained average of
the sample, CZK 21.23 per capita. In this case, one region also met the hypothesis condition, namely the South-
bohemian region. It is worth noting here that the divergence of individual regions in the field of theatre is the
highest. Within the field of museology, the average of the indicator of conversion of expenditures into the area of
museums and galleries per inhabitant of the region in 2014-2018 was tested against the value of the ascertained
average of the sample, CZK 219.62 per inhabitant. In this case, a total of two regions met the conditions of the
hypothesis, namely the Hradec Kralové and Pardubice regions.

The results presented in the paper show that the expenditures of individual regions differ from each other and for
most of them it is not possible to state comparability per capita in the evaluated areas. Of the evaluated cultural
areas, the largest volume of regional expenditures is spent on museums, which is followed by expenditures on
librarianship and theatre. It can also be stated that the approved cultural policy of the Czech Republic for the
period 2015-2020 with a view to 2025 emphasizes various types of cultural services; declares their public
support and diversity, however, it also expects increasing economic efficiency of publicly spent funds (Ministry
of Culture of the Czech Republic, 2015), which fully corresponds to the above theory of the VFM. This means
that organizations supported from public funds, not only the regional level, should perform their mission not
only economically and efficiently, but also effectively, especially when the above-mentioned Cultural Policy of
the Czech Republic plans further gradual increase in public spending in individual areas of the cultural sector.

Acknowledgements

The paper was created within the financial support of the student grant project SGS No. SP2021/18 on Faculty of
Economics, Technical University of Ostrava.

References

[1] ARDIELLI, E. (2017a). Evaluation of Electronic Cultural Participation in EU Member Countries. In
Proceedings of the 2017 12th International Scientific Conference Public Economics and Administration,
2017. pp. 2-9.

[2] ARDIELLI, E. (2017b). Performance Evaluation of Cultural Sector in the Czech Republic and EU-
Member Countries. In Proceedings of the 2017 22nd International Scientific Conference Theoretical and
Practical Aspects of Public Finance, 2017. pp. 92-98.

[3] BECICA, J. (2018). Technicka efektivita a produktivita muzei v CR. In: Economics Management
Innovation. 2018, 2: pp. 48-58. ISSN 1805-353X. Available at: http://www.emijournal.cz/

[4] BORG, R. P. (2017). A methodology for the quality assessment of the theatre. In V. A. Cremona (ed.),
Capitalising on culture? Malta and the European capital of culture. pp. 77-96. Msida: Malta University
Publishing.

[5] CESKY STATISTICKY URAD. Veiejnd databdze. [online]. [cit. 2020-03-17]. Dostupné z:
https://vdb.czso.cz/vdbvo2/faces/cs/index.jsf?page=statistiky

[6] DCA (2014). Public Value Measurement Framework. Measuring the Quality of the Arts. [online]. [cit.
2021-05-02]. Available from
http://www.dca.wa.gov.au/Documents/New%20Research%20Hub/Research%20Documents/Public%20Val
ue/PVMF_Measuring Quality Arts Research Hub 08 14.pdf.

[7] DOOREN, W., BOUCKAERT, G.. HALLIGAN, J. (2010). Performance management in the Public Sector.

35



New York: Routledge.

[8] GALECKA, M., SMOLNY, K. (2019). Criteria for the optimal financing model of public theatres. Review
of Economic Perspectives. Vol. 19 (2), pp. 119—136. DOI: https://doi.org/10.2478/revecp-2019-0007.

[9] GALECKA, M., SMOLNY, K. (2017a). Financial Stability of Cultural Institutions Based on the Example
of Voivodeship Theaters and Music Institutions. PROBLEMY ZARZADZANIA-MANAGEMENT ISSUES.
Vol. 15 (2), pp. 196-213.

[10] GALECKA, M., SMOLNY, K. (2017b). Finanancing rules of the activity of cultural institutions in the
context of economic efficiency. EKONOMIA I PRAWO-ECONOMICS AND LAW. Vol. 16 (4), pp. 387-
399.

[11] GLOWACKI, J., HAUSNER, J., JAKOBIK, K., et al. (2009). Finansowanie Kultury i Zarzadzanie
Instytucjami Kultury. Availabel from
http://h.p://www kongreskultury.pl/library/File/RoSK%?20finansowanie/

[12] HANSMANN, H. (1981). Nonprofit Enterprise in the Performing Arts. Bell Journal of Economics. Vol. 12
(2), pp- 341-361. DOI: 10.2307/3003560.

[13] CHIARVALLOTI, F. (2014). Performance Evaluation in the Arts and Cultural Sector: A Story of
Accounting at Its Margins. The Journal of Arts Management, Law, and Society, Vol. 44 (2), pp. 61-89.

[14] ILCZUK, D. (2015). Ekonomika Kultury. Warszawa: PWN.

[15] KALUBANGA, M., KAKWEZI, P. (2013). Value for money auditing and audit evidence from a
procurement perspective - A conceptual paper. International Journal of Advances in Management and
Economics. Vol. 2 (5), pp. 115-124.

[16] MKCR. (2015). Stdtni kulturni politika na léta 2015 — 2020. [online]. [cit. 2021-06-04]. Available from
https://www.mkcr.cz/statni-kulturni-politika-69.html.

[17] MONITOR. Informaéni portal Ministerstva financi CR. Uzemni samosprava. [online]. [cit. 2020-02-07].
Dostupné z: https://monitor.statnipokladna.cz/uzemni-samosprava/kraje-a-rrrs

[18] NIPOS. Centrum informaci a statistik kultury. Divadla 2018 vybér ze zakladnich statistickych 0daji o
kultufe v Ceské republice. [cit. 2020-02-01]. [online]. Dostupné z: https://statistikakultury.cz/wp-
content/uploads/2019/10/Statistika 2018 DIVADLA.pdf

[19] NIPOS. Centrum informaci a statistik kultury. Knihovny 2018 vybér ze zakladnich statistickych udaji o
kultufe v Ceské republice. [cit. 2020-02-01]. [online]. Dostupné z: https://statistikakultury.cz/wp-
content/uploads/2019/10/Statistika 2018 KNIHOVNY .pdf

[20] NIPOS. Kultura Ceské republiky v cislech: vybrané udaje ze statistickych Setieni. Prague: Narodni
informacni a poradenské stfedisko pro kulturu.

[21] NOGARE, CH. D., BERTACCHINI, E. (2015). Emerging modes of public cultural spending: Direct
support through production delegation. POETICS. 49 (SI), 5-19. DOI: 10.1016/j.poetic.2015.02.005.

[22] Statistika kultury Ceské republiky. Poskytovatelé kulturnich sluzeb [online]. [cit. 2020-01-30]. Dostupné z:
https://statistikakultury.cz/poskytovatele-kulturnich-sluzeb/

[23] Statistika kultury Ceské republiky. Respondenti — zpravodajské jednotky. [online]. [cit. 2020-02-04].
Dostupné z: https://statistikakultury.cz/respondenti/

[24] THROSBY, D. (2001). Economics and culture. Cambridge: Cambridge University Press.

[25] THROSBY, D. (2004). Assessing the impacts of a cultural industry. Journal of Arts Management, Law
Society. Vol. 34 (3), pp. 188-204.

[26] THROSBY, D. (2010). The economics of cultural policy. Cambridge: Cambridge University Press.

[27] TURBIDE, J., LAURIN, C. (2009). Performance Measurement in the Arts Sector: The Case of the
Performing Arts. International Journal of Arts Management. Vol. 11 (2), pp. 56-70.

[28] UNESCO. (2009). Measuring the economic contributionof cultural industries. A review and assessment of
current  methodological — approaches.  [online]. 2009 [cit. 2021-05-20]. Available from
http://uis.unesco.org/sites/default/files/documents/measuring-the-economic-contribution-of-cultural-
industries-a-review-and-assessment-of-current-methodological-approaches-en_1.pdf.

36



[29] VAVREK, R., PAPCUNOVA, V., TEJ, J. (2020). Evaluation of Financial Management of Towns in
relation to Political Cycles using CV-TOPSIS. Lex Localis — Journal of Local Self-Government. Vol. 18(2),
pp. 231-252. DOI: 10.4335/18.2.231-252(2020).

[30] VRABKOVA, 1. (2018). Technical Efficiency of Public Libraries of Small Municipalities. In Proceedings
of the 2018 2nd International Scientific Conference Development and Administration of Border Areas of
the Czech Republic and Poland: Support for Sustainable Development. 2018. pp. 284-291.

[31] VRABKOVA, I. (2019). Models of static and dynamic technical efficiency of municipal libraries in the
Czech Republic. SOCIO-ECONOMIC PLANNING SCIENCES. Vol 68. Article Number: 100646. DOI:
10.1016/j.seps.2018.09.001.

37



Appendix 1 - Total expenditure and expenditure on culture of regions in Czechia (mil. CZK)

Expenditure / Year 2014 2015 2016 2017 2018 | Region
Total expenditure 9215 10338|10193| 11496| 15305
Expenditure on culture 246 265 218 207 253 | HKK
Relatively in % 2,67 2,57 2,14 1,8 1,65

Total expenditure 10988 | 1282311638 13501| 16418
Expenditure on culture 268 285 282 338 397| JHC
Relatively in % 2,44 2,22 2,42 2,5 2,42

Total expenditure 16 778 | 18061 |18649| 19328| 22550
Expenditure on culture 221 322 334 314 394 | JHM
Relatively in % 1,32 1,78 1,79 1,62 1,75

Total expenditure 5162 6345 5588 5953 7123
Expenditure on culture 138 165 201 155 172 KVK
Relatively in % 2,68 2,6 3,6 2,61 2,42

Total expenditure 6 996 7909| 7332 8261 9674
Expenditure on culture 133 154 146 155 205| LBK
Relatively in % 1,91 1,94 1,99 1,87 2,12

Total expenditure 17438 20767|18082| 19998| 24147
Expenditure on culture 258 311 312 359 445| MSK
Relatively in % 1,48 1,5 1,72 1,8 1,84

Total expenditure 10226 1155811300 12565| 15398
Expenditure on culture 212 254 266 299 462 | OLK
Relatively in % 2,07 22| 236 2,38 3

Total expenditure 8251 9347 8724 9496 | 11474
Expenditure on culture 142 163 147 165 268 | PAK
Relatively in % 1,72 1,74 1,68 1,74 2,33

Total expenditure 9536 990310213 11179| 13160
Expenditure on culture 241 298 318 359 479| PLK
Relatively in % 2,53 3,01 3,11 3,21 3,64

Total expenditure 12697| 13484|14215| 15500 18478
Expenditure on culture 216 230 261 342 460 | ULK
Relatively in % 1,7 1,71 1,83 2,21 2,49

Total expenditure 9380 10469| 9819| 11026| 12996
Expenditure on culture 186 183 182 210 2621 VYS
Relatively in % 1,99 1,75 1,85 1,9 2,01

Total expenditure 8904 9680 9225| 10204| 12080
Expenditure on culture 198 213 221 240 299 | ZLK
Relatively in % 2,22 2,2 2,4 2,35 2,48
Average expenditures on culture (mil. CZK) 204,92 | 236,92 | 240,67 | 261,92 | 341,33
Average % representation 2,06 2,10 2,24 2,17 2,35
Median expenditure on culture (mil. CZK) 214,00 | 242,00 | 241,00 | 269,50 | 346,50
Standard deviation of expenditure on culture 44,94 58,37 | 62,04 78,31 | 105,17
Standard deviation % representation 0,44 043 0,57 0,45 0,53

Source: Own processing.
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Appendix 2

Table - Ranking of the indicator of expenditure on librarianship per capita in the region in 2014-2018

2014 2015 2016 2017 2018

1. HKK 99 HKK 102 PLK 108 OLK 118 OLK 257
2. LBK 98 LBK 100 HKK 104 HKK 116 HKK 143
3. KVK 91 PLK 98 LBK 103 KVK 116 ULK 129
4. PLK 91 KVK 97 KVK 96 PLK 111 PLK 128
5. JHC 87 JHC 86 JHC 93 LBK 110 LBK 126
6. OLK 72 OLK 75 OLK 81 JHC 106 KVK 121
7. ULK 61 ULK 64 ULK 64 ULK 76 JHC 113
8. VYS 57 VYS 58 VYS 61 PAK 68 PAK 96
9. PAK 51 PAK 56 PAK 58 VYS 63 VYS 84
10. ZLK 44 Z1LK 44 ZLK 46 ZLK 49 Z1LK 68
11. MSK 40 MSK 41 MSK 43 MSK 46 MSK 51
12. JHM 11 JHM 12 JHM 12 JHM 15 JHM 15

X 67 X 70 X 72 X 83 X 111

X 66 X 70 X 72 X 91 X 117

s 26,39 s 27,34 s 28,76 s 33,23 s 56,97

Source: Own processing.

Table - Ranking of the indicator of expenditures in the field of theatre per capita in the region in 2014-2018

2014 2015 2016 2017 2018

1. VYS 60 VYS 61 VYS 68 VYS 98 VYS 83
2. MSK 42 MSK 43 MSK 47 MSK 54 MSK 59
3. PLK 20 PLK 26 PLK 24 ULK 46 ULK 50
4. JHC 19 JHC 20 ULK 20 JHM 31 JHM 32
5. KVK 9 KVK 10 JHC 20 PLK 27 PLK 31
6. HKK 9 HKK 9 LBK 11 JHC 21 JHC 26
7. PAK 7 PAK 8 HKK 9 PAK 11 KVK 14
8. OLK 6 OLK 7 OLK 9 OLK 11 HKK 13
9. LBK 5 ULK 6 PAK 8 KVK 10 PAK 12
10. JHM 5 LBK 5 JHM 7 HKK 10 OLK 9
11. ULK 3 JHM 4 KVK 7 LBK 7 LBK 7
12. Z1LK 0 ZLK 0 ZLK 0 Z1LK 0 Z1LK 0

X 15 X 17 X 19 X 27 X 28

X 8 X 8 X 10 X 16 X 20

s 17,22 s 17,55 s 18.88 s 26,43 s 23.76

Source: Own processing.

Table - Ranking of the indicator of expenditure on museums and galleries per capita in the region in 2014-2018

2014 2015 2016 2017 2018

1. KVK 292 KVK 351 KVK 458 PLK 357 PLK 511
2. PLK 271 PLK 312 PLK 341 KVK 282 OLK 358
3. JHC 199 HKK 286 OLK 249 JHC 282 PAK 337
4. VYS 188 OLK 248 JHC 215 OLK 258 JHC 325
5. OLK 185 JHC 213 HKK 200 ZLK 202 KVK 320
6. PAK 182 VYS 190 VYS 171 LBK 189 LBK 272
7. HKK 165 LBK 189 LBK 170 ULK 179 ZLK 261
8. ZLK 162 PAK 188 ULK 170 HKK 171 ULK 244
9. LBK 154 ZLK 187 ZLK 159 VYS 171 VYS 226
10. ULK 145 JHM 174 JHM 153 PAK 170 HKK 209
11. JHM 102 ULK 146 PAK 150 MSK 137 JHM 161
12. MSK 100 MSK 97 MSK 118 JHM 127 MSK 148

X 179 X 215 X 213 X 211 X 281

X 174 X 189 X 171 X 184 X 266

s 54.99 s 69,03 s 92,58 s 66,25 s 94,82

Source: Own processing.
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Abstract

Culture is a mean of transferring information between generations. We include a field of
interpretive culture into a cultural branch that is usually non-profit in democratic states with a
market-driven economy. Institutions (theatres) evaluated in this paper are mediators of an
unrepeatable interpretive art and they need funds of public resources of different government
levels to ensure their activities. The aim of the present paper is to evaluate the efficiency of
theatres' management of 93 evaluated public theatres in the Czech Republic and Poland
through 11 indicators chosen from available technical and economical indicators. The
evaluated weights of chosen indicators were determined by Technique for Order of Preference
by Similarity to Ideal solution (TOPSIS) in combination with a chosen objective method for
determining indicators' importance. Within the paper, the theatres of Poland were evaluated
first and then theatres of the Czechia. This was followed by an evaluation of all theatres in
one file. According to the results, it is evident that the worst results in both states were stated
in the big theatres. These theatres producing more genres of interpretive art (puppets, drama,
ballet, operas or musicals), needs much more art employees and financial resources for their
activity. There were not proved fundamental differences in the functioning of public
established theatres in Poland and Czechia in the evaluation.

Keywords: culture, Czechia, Poland, public goods, theatre, TOPSIS technique

JEL Classification: H44, H59, L33, R51, Z19

1 Introduction

This paper is focused on an evaluation of efficiency of public established institutions providing services of
interpretive art field (theatres) within the Poland and Czechia. For an evaluation, there were chosen 93 public
established theatres, that create a backbone network of public established institutions providing services of
interpretative art in both countries. Selected theatres are established by a public entity in the field of dramatic art
and cannot do without subsidies or contributions from public budgets or funds. Not only in the Czechia and
Poland but in other developed democratically controlled states as well only a small part of cultural entities can
gain sufficient amount of funds by their main activity, i.e. entrance fee or additional selling of services. This
leads founders, respectively top management of government level (states, regions or municipalities) to political
agreement on ensuring of certain kind of public goods from public budgets. In the market, the institution
providing public goods (net or mixed) would not be able to ensure public goods without funds of public
resources, that is found as unacceptable in the long term by non-expert and expert public and elected politicians.
Since non-profit organization is not possible to evaluate according their profit, there is a question of their
efficiency in many countries, respectively efficiency of provided public resources when realizing public goods
for inhabitants.

Many authors deal with an evaluation of non-profit organizations, e.g. Vrabkova and Vaikova (2021); Vavrek,
Papcunovd, Tej (2020); Kovarova (2019; 2018); Vankova (2018); Badia and Borin (2012); Cai and Wang
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(2012); Dooren et al. (2010); Turbide and Laurin (2009) or Kaplan and Northon (2001). In terms of evaluation of
culture services can be state Hansmann (1981); Throsby (2001; 2010); Glowacki, Hausner and Jakobik (2009);
DCA thesis (2014); Chiarvalotti (2014); Ilczuk (2015); Nogare and Bertacchini (2015); Borg (2017), Ardielli
(2017a, 2017b); Vrabkova (2018, 2019) or Galecka and Smolny (2017a, 2017b, 2019). Every the above
mentioned theses come out from an evaluation of non-profit organizations usually from Value for Money.
Within this concept it is a measuring of efficiency of different chosen technical and economical indexes by
homogeny organizations. The aim of such an evaluation is to gain information through economy and efficiency
of public provided funds, that should ensure fulfil of predetermined goals of organizations. It does not have to be
achieving of the lowest price in practice but optimal combination of cost and gained quality of provided public
good, most of cultural goods may be included there. According to Cardy (1999) connection between economy
and efficiency shows an organization must solve all three parameters of performance when measuring
performance. Smith (2009) states to VFM application of “3E” principles led to dramatic changes in management
of public established organizations, including cultural organizations. According to Kalubanga and Kakwezi
(2013) the base of VFM should be, by public established organizations, best use of public resources for
achieving results, when management of organizations should be responsible for economy and effective
organization management.

The aim of this paper is to evaluate public established professional theatres in Poland and Czechia according to
chosen economical and performance indicator. To fulfil the aim of this paper, the contribution is divided into
several chapters. First, there is a characterization of public goods in culture area, then follows comparison
between theatre art of the Poland and Czechia in the paper. The part of description of methodology, it is focused
on introduction of examined sample of theatres, used indicators and a way of their processing by TOPSIS and
MW method. Then there is a chapter focusing on the assessment of the functioning of total 93 theatres in the
Poland and Czechia, first every country individually and then together within one file of data. The results found
are summarized and discussed in a context of public funding in the conclusion, respectively there is evaluated
the functioning of theatres within public economy.

2 Public Goods in Culture Area

Among public goods we also include some goods in the field of culture. The cultural goods are characterized by
their scarcity and value in use. These two characteristics form the basis of economical value. It is difficult to set
the value in use of cultural goods because a value of use is different for different users. Since this problem leads
extremes when financing production of competent cultural goods. The result can be that some goods are
underestimated and some overestimated. A sector of national economies provides cultural goods to inhabitants in
democratically managed states. According to Pestoff (1992) can the breakdown of national economy be acceded:
1) from the point of view of primary focus of organizations to their activity (profit/nonprofit); 2) From the point
of view of organization establisher (public or private) or 3) from the point of view of organization anchor
(working formal or informal) according to legislations. This breakdown of national economy allows some
combinations how to ensure different goods and services for inhabitants.

A profit sector should be fund by resources gained from selling goods of the profit sector entities for a market
price, created by supply and demand on the market. If it is not possible to ensure market price by some services,
then a non-profit sector takes ensuring of the services, where the aim is not to gain a profit but benefits. Funds
needed for organizations® activities is necessary to ensure through redistribution processes from national,
regional or local public budgets. The issue of public goods was already mentioned in economy literature in the
thesis of Pareto and Schwier (1927), in a context of a neo-classical theory and Paret’s optimum. However, the
first definition of public goods is attributed to P. A. Samuelson (1954), extended by Musgrave (1998) and
discussed by Arrow (1963), Niskanen (1971), Pollit (1993), Buchanan (1998), Samuelson, Nordhaus (2010) or
Stiplitz and Rosengard (2015). According to Stilitz (1997) the imbalance in the market is the result of private
companies” failure, that follow their interests and usual only try maximizing profits for their owners and not to
create benefits for whole society.

In many developed countries, providing cultural goods is insured on the basis of a binding document on the
government level, so called “cultural policy” of a state. The document usually relates to other cultural documents
of national level (e.g. UNESCO) and contains main global goals of the country, regions or municipalities in the
field of directing the culture. Activities in culture most often focus on a development and conservation of
cultural heritage, increasing efficiency in culture field and increasing cultural awareness of inhabitants.
According to Dostal (2012) cultural policy has developed for many years not only in the Czech Republic but in
Poland as well and the right to accede to cultural assets itself is guaranteed in The Charter of Fundamental Rights
and Freedoms. The Ministries of Culture, guarantee of cultural policy define basic functions of cultural policy.
Within the guarantee of protection of freedom creation of artists and art-makers, guarantee of equality to access
to cultural assets or making conditions for realization of cultural activities of inhabitants.

41



There is no strict definition for the notion of theatre, there are many interpretations in specialized literature.
Theatre is most often described as art form gathering different kinds of art (recitation, singing, music, dancing
etc.). Theatre plays have had trend to approximate a man to society and working society to a man since the
Ancient age. Blahnik (1923) provides to this, it has never happened soma age is without a play and on top of that
without such synthetic play as theatre is. Bernard (1983) states theatre has transferred importance and it may be
understood as a place of wonders creating fiction and performs it as a reality. Cerny (1982, p.18) explains theatre
as an artistic activity of a man performed through certain intuition. If the theatre is understood as a social
institution, it can be defined as organization that creates conditions for theatrical process and within it is operated
theatrical activity, that is also state by Krej¢i (2009, p. 12).

Theatrical art, according to Kazdy (1998), focuses on performing arts, where actors perform a play and
spectators sit and watch scenes in the auditorium. Some theatres have long-term tradition within individual states
of Europe and, in some genres (e.g. opera), they are interesting not only for domestic but for foreign visitors
(tourists) as well who do not admire only art performance on stages but very worthy historic rooms of theatre
houses mentioned in tourist guides. As an example of known theatre house in Europe can be noted at least one
well-known theatre in each country e.g. Teatro alla Scala in Milan, Italy, Wiener Staatsoper in Austria, The
Royal opera House (Covent Garden) in London, Great Britain, Opera national de Paris in France, Mariinsky
Theathre in Sankt Peterburg in Russian, Semperoper Dresden in Germany or within evaluated countries Narodni
divadlo in Prague or Teatr Wielki — Oper Narodowa in Warsaw, Poland.

3 The Characteristic of the Theatrical Art in Poland and Czechia

Polish cultural policy and theatrical art had been connected to censorship, centralistic policy of ruling party, lack
of freedom of speech and limited art creation till 1989 as vell as in Czechia. Theatres had gained independence
after 1989 after social-economic transformation in both countries. A system of culture following the pattern of
west-oriented economies has been preferred, when system of public funding of cultural institution gained
characteristics of both French model, that grants cultural freedoms to inhabitants in the Constitution and German
model, where most cultural institutions were transferred into hands of local authorities (regions, municipalities),
they are founders of most non-profit cultural institutions and they ensure them financially.

Theatres in Poland operate on the basis of the law on organizing and operating of cultural activities (UOK) that
was adopted in 1991. This law created a legislative framework for culture funding in democratically controlled
Polish economy. The law introduced a concept of “cultural institutions” (theatres, museums, libraries etc.) and
allowed their free establishment by different subject. Nowadays, public cultural institutions are founded by
Ministry of Culture or other central or local authority (regions, municipalities) in Poland. Public founder of
theatre provides necessary property to an institution and the institution gains legal personality when registering
on public register. There are more cultural institutions fund mostly by local authorities (JST) in Poland. Since
1999, only three national theatres have been funded from national budget: Teatr Wielki . Opera Narodowa and
two dramatic theatres: Teatr Narodowy in Warsaw and Narodowy Teatr Stary in Krakow. Since 2005, the
Ministry of Culture and National Heritage has co-financed chosen theatres as cultural institution falling within
local authorities. Most of the Poland theatres is established “non-profit” way in public hands and geographically
allocated more within urban centres. The theatres are fund from about 70 % of total volume of resources from
founder budget, i.e. public budget of state and budgets regions and municipalities. The inhabitants "expenditure
into cultural field are relatively low and they create only about 3,7 % of total expenditure of Polish households.
Nevertheless it can be state, that theatres are, in comparison with other cultural institutions, less dependent on
founders funds then museums, galleries, libraries or other cultural centres, where income self-sufficiency of
institutions involves in 20 % of total volume necessary for operating of given institution. The establishment of a
theater in the Czech Republic is not regulated by a special law. Funding of the theatres in the Czech Republic
differ according to a legal form of founder. If a public sector establishes a theatre (states, regions,
municipalities), the amount of funds depends mainly on elected representatives on the level (municipal or
regional council, Ministry of Culture of the Czech Republic thus government of the Czech Republic).

The base of activity of all art institutions is a (artistic) season, i.e. from September 1 to August 31 following
year. It is set a plan of repertoire for the season. A management of a theatre (director) is usually appointed on the
basis of founder competitive selection. The term of office of a director is usually a few seasons. From the view
of provided genre, drama and puppets theatres with a permanent (professional) ensemble operated on the base of
repertoire formula predominate among public theatres. A similar organization is by less numerous theatres
focused on popular musical or operatic and ballet creation (genre). There are different size of the theatres in
Poland as well as in the Czechia, there are big theatres with their own scene and professional ensemble
(sometime with a bigger number), and also relatively small theatres focused on certain genre and a specific
audience. Most of smaller private established theatres on non-profit principle (associations and foundations)
produce mainly comedies and small musical concerts.
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Cultural activities of public established theatres in Poland are fund from public system of subsidies for allocated
users (purposes subsidies) and allocated subsidies. The main difference between a legal grant and allocated
subsidies is a process ensuring contracting for the purpose of allocated subsidies. A legal grant for a current
activity of theatres is allocated for finance year that is equivalent of a year, and in nature, partly always funds
two theatrical seasons. Finance management of public theatres in Poland and Czechia comes from finance plan
set by director depending on amount of grants of operator (founder). It is a direct funding of cultural institutions
from a public budget same as in the Czech Republic. The institution gains their own funds only by selling tickets
or from rental. The self-sufficiency of theatres in Poland and Czechia is about from 15 — 50 % that is dependent
on many factors. Including e.g. legal form, founder, finance policy apply by theatre management, location of
theatre, size of auditorium, produced genres or selection of repertoire.

Cultural creation in the Poland and Czechia in the period before Covid-19 (according to a statistical survey)
overcomes one record after the other (NIPOS, 2020). Number of subjects that operate theatrical activity is stable
over a long time. The theatres attendance gradually grew over time and kept quality European standard, i.e. 6,2
millions of visitors per year. A percentage of audience was different according to a number of factors, however,
it was about 80 % in average. The highest number of visitors is long recorded by dramatic or puppets
performances realized the most in Poland, as vell as in Czechia. The average wage of theatre employees were at
a level of 1000 Euro. From a total number of theatre employees, there are 40 % of employees recognized in
statistics as unknown character of profession, which are independent actors and others that are not typically
classified into field of professional employees. Other 30 % of employees figure in theatres as volunteer and only
30 % of employees are either professional actors or are recognized in a different profession of cultural character.

4 Research Methodology

The paper evaluates publicly established CZ and PL theaters through technical-performance and economical-
finance indicators as well. A selection of economical-finance indicators connects with cost side of production
and operation of the theatre when it is evaluated the amount of total costs, energy costs, wage costs and amount
of provided subsidies from public resources. The technical and performance indicators include the number of
theater seats, the number of scenes (stages), the number of shows (performances), the number of premieres and
the total number of theater attendance (visitors). Concrete selection of evaluated indicators shows table number
one. Basically, it is a complex evaluation, within this paper, of theatre management abilities to success in cultural
and economic field too, that puts very high demands on operating, respectively theatre management. According
to Krej¢i (2009) the management of theatre is understood as sum of approaches, knowledge, personal opinions
and processes used by theatre managers for successful master of manager functions. Functions such as planning,
organizing, Management of Human Resource, supervising and control of activities realized in a theatre are
focused on achieving of target goals of a founder and fulfill of theatre’s fulfillment.

Table 1 - Evaluated indicators

Indicator Group

IT1 | Number of seats
IT2 | Number of scenes (stages)

technical
IT3 | Number of shows

indicators
IT4 | Number of premiers
IT5 | Number of viewers (in thousands)
IF1 | Total revenues (in mil. EUR)
IF2 | Total costs (in mil. EUR)
IF3 | Own revenues (in mil. EUR) financial
IF4 | Subsidies all (in mil. EUR) indicators
IF5 | Labor costs (in mil. EUR)
IF6 | Energy consumption of the main activity (in mil. EUR)

Source: Own processing.
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Primary data for comparison of evaluated theatres within Czech Republic and Poland were obtained from official
sources of different levels, most often annual reports. Statistical data for the Czech Republic were drawn from
summary characteristics of Czech theatres from the National Information and Advisory Centre for Culture
(hereinafter NIPOS) and from data of Czech Statistical Office (hereinafter CSU). Economical indicators were
drawn from Informative portal of Ministry of Finance of the Czech Republic — IISSP — Monitor and from profit
and loss account of the evaluated theatres. There are evaluated 26 public established Czech theatres in a legal
form of contributory organization or public Service Company within the file. The theatres are evenly distributed
throughout the Czech Republic and they produce dramatic, music (musical and operetta), opera, ballet or puppet
performances. Their common creature is also the fact they are members of Association of professional theatres in
the Czech Republic, establishers of at least one professional ensemble and operate minimum on theatrical scene.
Their founders are municipalities with more than 30 thousands inhabitants (LAU 2), then self-governing regions
(NUTS 3) the founders of theatre and state (Ministry of Culture of the Czech Republic).

Evaluated Polish public theatres (drama, music, puppet) are also municipalities public founders (LAU 2) with
more than 100 thousands of inhabitants and voivodship (NUTS 3) according to classification of territorial units
for statistic (NUTS). Data for evaluation were gained throughout individual questions focusing on financial
accounts and factual reports of cultural institutions. An examined sample is composed of 67 public theatres, of
which 46 is operated by municipalities and 21 by regions. A common feature is also the fact they are founders of
one professional ensemble at least and operate one theatrical scene minimum. Since it was not possible to precise
diagnose all theatre institutions at the level of economical-finance and technical-performance indicators (e.g.
availability of basic information as a number of visitors, number of seats in auditorium, etc.) there are not, as
well as in the Czechia, taken into account all public established theatres in the paper. Their selection is evenly
represented through whole territory of Poland according to stated indicators.

Publicly established theatres should follow certain rules of financial discipline. These are reflected in the law
when working with public funds that should be incurred economically, efficient and effectively. For this reason
were ranked e.g. own incomes or wage (personal) costs among observed indicators. On the other hand, a theatre
provides a public good that is possible measure technically. Within a complex evaluation of such subjects it is
therefore appropriate to adhere also a quantity of a provided goods, so it was used e.g. a number of sets or a
number of realized performances. Chosen finance-economical indicators were converted from Czech crowns and
Polish zloty by a rate of Central Polish bank and a unit was selected, due to position of the Czech Republic and
Poland in Europe, Euro that servers to a reader for a better international comparison.

The TOPSIS method was used for evaluation, which belongs to the MCDM (multi-criteria decision making)
methods. TOPSIS is an MCDM method with high utilization rate by solving decision making problems of
different characteristics. Zavadskas et al. (2016) classified it as the second most used and alternatives include
analytical hierarchy process (AHP), analytic network process (ANP), preference ranking organization method
for enrichment evaluation (PROMETHEE), and elimination and choice expressing the reality (ELECTRE)
Tramarico et al. (2015) deals with their frequency of use. The results can be described simply as values
calculated base on the shortest distance to a positive ideal solution (i.e. variants that can be real but fictitious as
well) and the longest distance to a negative ideal solution. This method is dealt more deeply in Shih et al. (2017),
Seyedmohammadi et al. (2018) or Kravcakova Vozarova et al (2020) and is calculate as follows:

o .
4 x, x, X Xy
A, Xy Xy Xojeer Xoy
D= .
A4 x, x, X X,
A, X, X5 Xpior X

where: A; = i(th) alternative,
x;j = value of the j(th) criteria, which was achieved by the i(th) alternative

In the next step this matrix is standardised using the formula
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where: r1;j = standardised value of the j(th) criterion
xij = value of the j(th) criterion, which was achieved by the i(th) alternative

The acquired data matrix is multiplied by the weights of the relevant criteria using the formula:

where: v; = weighted standardised value
wi; = weight of the criterion

H; =max( w;), D, =min( w;)

where: H; = Positive Ideal Solution (PIS), D; = Negative Ideal Solution (NIS)

The distance from the PIS and NIS acquired in this manner is calculated according to:

1/2 1/2

k k
d = 2wy =H;) | . d; =3 (w,=D,)
j=1 J=1

where: d* = distance from PIS
d- = distance from NIS

The key criterion according to which the order of alternatives is arranged represents the relative distance from
(nearness to) PIS, which takes both identified distances from the previous step into consideration by mean of the
formula given below.

d-

1

¢ =—"7-
d; +d,
where: c¢; = relative distance from PIS.

An important aspect of evaluation is setting of importance, respectively weight of selected indicators. There are
more approaches to determining them while KerSuliene at al (2010) divides these approaches into four basic
groups: subjective, professional, objective and integrated (a combination of previous approaches). For the
purposes of evaluation, the MW method (Mean Weight method) was selected within the objective methods,
which is the simplest in its procedure and the weight of each indicator is the same (see e.g. Vavrek et al. 2017).
An evaluation of result is realized using more mathematical-statistical methods, where is possible to classify
Mann-Whitney test, Leven test and Krusla-Wallis test. All calculations and analysis are realized in MS Excel,
Statisrica 13.4 and Statgrphics XVIII.

5 Detected Results

The evaluation of theater performance in Poland is shown in figure number one, from which it is clear, that
the variation range of results of multicriteria evaluation of theaters shows higher variability of overall results (R
=0.317), which is due to the number of remote and extreme values of some Polish theaters. on both sides of the
created fence box (Chart 2). Confirmation of this statement is, for example, the high degree of sharpness of the
results and also their concentration around the mean value (y = 15,754).

45



Figure 1 - Results of multi-criteria evaluation of the theatres in Poland
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Figure number one shows that significant differences in ratings can be observed both in the group of the best
rated Polish theaters and in the group of the worst rated theaters. The best rated are Teatr Muzyczny Roma and
Potnocne Centrum Sztuki Teatr Komedia and Teatr Kwadrat. On the opposite side of the evaluation, with a value
of 0.333 (relative distance to the PIS alternative, ie evaluation by the MW-TOPSIS method), the Capitol Theater
ranked last. The Syrena Theater and the Wielki Theater in £.6dzi were only slightly better. In the case of Polish
theaters, it can be stated that a better overall rating is associated with a lower level of subsidies (IF4), personnel
expenditure (IF5) or energy consumption (IF6), but to a lesser extent than in the case of Czechia. The better-
rated theaters were able to appeal to a larger number of visitors (attendance), which may be due to the size of the
theater auditorium and the size of the Polish market, which is about four times larger in population than in the
Czech Republic.

The evaluation of theater performance in the Czechia is shown in figure number two, which shows that the
variability of the overall results of the multicriteria evaluation is low with a minimum variable range of 0.071
and a relative distance to the PIS alternative (Figure 2). This significant homogeneity of the results is also
supported by selected moment characteristics (sX = 0.017; vX = 3.278%) and a high degree of concentration of
the results around the mean values (B = 3,080).

Figure 2 - Results of multi-criteria evaluation of the theatres of the Czechia
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Within the evaluation it can be seen significant differences in evaluating individual theatres, especially the ones
placed at the end of ranking. The difference between the best evaluated couple of theatres (Divadlo Piibram and
Meéstska divadla prazskd) is more than ten time smaller then the difference among the four worst evaluated
theatres in the file, which are characterized by their multi-genre compared to other theaters in the ensemble
(Theater J. K. Tyl in Plzen, National Moravian-silesian theatre in Ostrava, National theatre Brno and National
theatre Prague). The basic impact on the evaluation had finance indicators (IF4 — IF6), where the last four
theatres were ranked always the last from total file. The ranking of these theatres at the end of evaluated file can
be given by the nature of scope of produced art, where all mentioned theatres are founders of larger number of
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art ensembles producing different genre forms (drama, opera, ballet, musical), operate more buildings (scenes) in
comparison to other theatres and produce more new performances (premieres). A larger number of employees
(not only actors, but operating employees too) connects all these matters and it negatively influences volume of
realized wages from total volume of the theatres budgets. Within evaluated file of Czech theatres, there are better
total results connected to lower values of total costs (IF2), provided subsidy (IF4), personal costs (IF5) and
energy consumption (IF6). We can also mark better evaluated theatres as theatres with lower number of premiers
(IT4), usually focused on one interpretative genre and does not requires such finance resources for realization.
Most often it is production of drama performances or puppet performances. Mentioned theatres also supports
fact of operating usually only one building (scene) with lower number of seats, it means realizing performances
with lower number of personnel, i.e. lower volume of wages.

The summary results for the group of Czech and Polish publicly established theaters are shown in figure
number three, from which the reduction of absolute differences is evident. These small differences were again
reflected in the high concentration around the mean value, specifically around the average at the level of 0.514,
resp. median at 0.517.

Figure 3 - Results of multi-criteria evaluation of theatres in the Czechia and Poland in a one common file
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The theatres in Poland placed, within total evaluated file, both first — Teatr Muzyczny Roma and the last —
Capitol. Overall, there were evaluated 93 theatres while twelve of them can be marked as different. Majority
representative have Polish theatres in this group. It can be partly attributed to their larger number within
evaluated file.

Figure 4 - Multi-criteria evaluations of public theatres in the Czechia and Poland
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Most of public established theatres are left in local authorities (municipalities and regions) in both states. Neither
in the Czech Republic nor in Poland does exist optimal and uniform rules for funds redistribution between
different theatres from public resources and within professional public, it is still discussed whether a culture
should be funds and founded by local government or from centre, i.e. at the level of states. From a statistical
view, the differences between groups of Czech Polish theatres did not prove. We can state the conformity by the
mean (W = 758; p = 0,335), distribution function (K-S = 0,263; p = 0,148) and also variance (LE = 1,356; p =
0,247). Possible differences can be attributed only to results of individual theatres and not to conditions at level
of evaluated state, i.e. the Czechia and Poland.

Despite the division of cultural institutions operated by state or local authorities (regions, municipalities), did not
prove better results from state founders.

6 Discussion and Conclusion

A total number of theatres is rather above standards in both states due to a number of inhabitants and in
comparison with other European countries and theatre subjects are deployed quite equally. Theatrical production
is developed in both states as is evidence by e.g. large number of operated scenes and above European standard
of theatre visitors. However, genre offer is rather uneven in both evaluated states. Specification of Czech theatre
infrastructure is so called metropolitan aspects of theatres which is a high concentration of theatres of different
genres in metropolis (Prague). Within the Czechia and theatrical production can be noted excluded position of
the capital city Prague and other large cities, such as Brno, Ostrava and Plzen. Within Polish municipalities, is
not metropolitan aspect alert as in the Czechia which is caused by eight times larger number of municipalities
over a hundred thousand inhabitants, around 40 in Poland.

In both countries can be found some difficulties within the framework of publicly established theatres. Among
these, we can name e.g. increasing claims at a number of realized cultural occasions provided from public
resources, a persistent unsatisfactory finance situation of most public established institutions reflected in
buildings becoming obsolete and deterioration of technical parameters of evaluated theatres. The theatres are
large dependent on a distributed fund from public resources when making an art in both evaluated countries.
They are divided according to fragmented and often also non-transparent criteria. Further, it is possible to note
disunity of observed indicators among institutions, a significant role of government institutions and general lack
of resources from the point of economical capability of inhabitants when ensuring goods of cultural value
(accepted price of entrance fee). The problem of quality ensuring of productions can be a low number of
employees employed in theatrical industry as professional actors, or singers for permanent employment.

The management of every professional theatre in current Czechia and Poland is in unenviable situation for a
longer time. On one hand, there is an effort to operate theatre professionally usually based on long-term declared
art plans, on the other it is necessary to come up with budget resources. In addition, given the general
government deficit due to the Covid-19 pandemic, the financial situation of theater institutions cannot be
expected to improve. The first indications show that the financial resources of the budgets of individual theaters
will stagnate or rather deteriorate in the optimistic variant in the medium term, which is due to a decrease in the
selection of resources for public budgets and reflects the performance of the economy. The financial resources
necessary for operating of evaluated theaters usually come from public sources of various levels of government
(state, region, municipality) and reflect the willingness of the theater founder and donor to maintain and finance
such cultural goods that are sought after by as many visitors as possible. The funding of cultural activity is an
obligation of a founder (i.e. local authorities). The Ministry of Culture may provide additional funds for
operating but there is no legal regime to them. Neither in Poland, nor in the Czechia, there are not uniform rules
and clear definition of criteria for allocation of finance from public and other resources. A role of private
sponsoring is marginal. It is a responsibility of local governments to hold theatres through a number of purpose
grants or statutory grants. A grant of public founder covers usually 70 % of costs for theatre activity in average,
while a volume of sponsors” funds is between 1 to 3 %. Own theatres incomes from entrance fee and rent of
rooms make about 25 % in average of budget and rest, about 2 %, of funds is gained by other resources. From
the view of management approach to operated theatre genre of institution it can be state that it is more difficult
financially secure operating of multi-ensemble theatres. These are usually multi-genre oriented (drama, opera,
ballet, musical) their budget is several times higher than by one-ensemble, narrowly focused theatres prevailing
in both states. One-genre theatres most often offer drama or puppet performances.

It is necessary ensure substantial amount of funds to theatrical art is independent. In a market, it is not possible to
ensure these funds only by private sector, with some minor exceptions. If we wanted to ensure real cost of
theatres only through real price of entrance fee in the market (from current total cost of evaluated institutions and
an offer of number of seats) the produced service would have been a very luxury good and demand of inhabitants
would have been (because of objective economical situation of most inhabitants of evaluated countries)
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minimum. Not in vain, a realization of goods of interpretative art (theatre or music production) could afford only
a ruler, noble families or high ranking church dignitaries in the past.

Acknowledgements

The paper was created within the financial support of the student grant project SGS No. SP2021/18 on Faculty of
Economics, Technical University of Ostrava.

References

[1] Act on organizing and running (1991). Journal of Laws 1991. No. 114 item 493, Elaborated based on: i.e.
form 2012 item 406, form 2014 item 423, form 2015 item 337, 1505. [Online]. Available from
http://prawo.sejm.gov.pl/isap.nsf/doload.xsp/WDU20180001983/0/D20181983.pdf. [Accessed: 2021-04-
30].

[2] ARDIELLI, E. (2017a). Evaluation of Electronic Cultural Participation in EU Member Countries. In
Proceedings of the 2017 12th International Scientific Conference Public Economics and Administration,
2017. pp. 2-9.

[3] ARDIELLI, E. (2017b). Performance Evaluation of Cultural Sector in the Czech Republic and EU-
Member Countries. In Proceedings of the 2017 22nd International Scientific Conference Theoretical and
Practical Aspects of Public Finance, 2017. pp. 92-98.

[1] ARROW, K. (1963). Social Choice and Individual Values. New York: J. Wiley and Sons.

[2] BADIA, F., BORIN, E. (2012). Opportunities and Critical Points for the Introduction of Performance
Measurement Systems in Theatres - A Comparison between Theoretical Assumptions and Empirical
Realities. Journal of Cultural Management and Policy. Vol. 2, No. 2, pp. 45-59.

[3] BERNARD, J. (1983). Co je divadlo. Prague: SPN.
[4] BLAHNIK, V. K. (1923). Smys! a podstata divadelniho umeni. Prague: Fr. Borovy.

[5] BORG, R. P. (2017). A methodology for the quality assessment of the theatre. In V. A. Cremona (ed.),
Capitalising on culture? Malta and the European capital of culture. pp. 77-96. Msida: Malta University
Publishing.

[6] BUCHANAN, J. (1998). Verejné finance v demokratickém systému. Prague: Computer Press.

[71 CARDY, CH. (1999). Rozvoj sluzieb pre verejnost. VSeobecna Cast vystupu rieSenia ulohy projektu
EU/Phare — Technicka pomoc reforme verejnej spravy v SR 9409/01/02.

[8] CERNY, F. (1982). Metodologie vyzkumu déjin divadla: skriptum pro posluchace filozofické fakulty
Univerzity Karlovy. Prague: UK.

[9] CAIL Z., WANG, Y. (2012). Research Frontiers in Public Sector Performance Measurement. Physics
Procedia. Vol. 25, pp. 793-799.

[10] Cesky statisticky tifad. (2019). Kultura v CR. Availabel from https://www.czso.cz/csu/czso/kultura

[11] DCA (2014). Public Value Measurement Framework. Measuring the Quality of the Arts. [online]. [cit.
2021-05-02]. Available from
http://www.dca.wa.gov.au/Documents/New%20Research%20Hub/Research%20Documents/Public%20Val
ue/PVMF Measuring Quality Arts Research Hub 08 14.pdf.

[12] DOOREN, W., BOUCKAERT, G.. HALLIGAN, J. (2010). Performance management in the Public Sector.
New York: Routledge.

[13] DOSTAL, P., KISLINGEROVA, E. (2012). Ekonomika kultury: efektivni metody a ndstroje podnikdni v
sektoru kultury. Prague: Oeconomica.

[14] GALECKA, M., SMOLNY, K. (2019). Criteria for the optimal financing model of public theatres. Review
of Economic Perspectives. Vol. 19 (2), pp. 119-136. DOI: https://doi.org/10.2478/revecp-2019-0007.

[15] GALECKA, M., SMOLNY, K. (2017a). Financial Stability of Cultural Institutions Based on the Example
of Voivodeship Theaters and Music Institutions. PROBLEMY ZARZADZANIA-MANAGEMENT ISSUES.
Vol. 15 (2), pp. 196-213.

49



[16] GALECKA, M., SMOLNY, K. (2017b). Finanancing rules of the activity of cultural institutions in the
context of economic efficiency. EKONOMIA I PRAWO-ECONOMICS AND LAW. Vol. 16 (4), pp. 387-
399.

[17] GLOWACKI, J., HAUSNER, J., JAKOBIK, K., et al. (2009). Finansowanie Kultury i Zarzadzanie
Instytucjami Kultury. Availabel from
http://h.p://www.kongreskultury.pl/library/File/RoSK %20finansowanie/

[18] HANSMANN, H. (1981). Nonprofit Enterprise in the Performing Arts. Bell Journal of Economics. Vol. 12
(2), pp. 341-361. DOI: 10.2307/3003560.

[19] CHIARVALLOTI, F. (2014). Performance Evaluation in the Arts and Cultural Sector: A Story of
Accounting at Its Margins. The Journal of Arts Management, Law, and Society, Vol. 44 (2), pp. 61-89.

[20] ILCZUK, D. (2015). Ekonomika Kultury. Warszawa: PWN.

[21] KALUBANGA, M., KAKWEZI, P. (2013). Value for money auditing and audit evidence from a
procurement perspective - A conceptual paper. International Journal of Advances in Management and
Economics. Vol. 2 (5), pp. 115-124.

[22] KAPLAN, R. S., NORTON, D. P. (2001). Transforming the Balanced Scorecard from Performance
Measurement to Strategic Management: Part 1. Accounting Horizons. Vol. 15 (1), pp.87—104.

[23] KAZDA, J. (1998). Kapitoly z déjin divadla. Prague: H & H.

[24] KERSULIENE, V., ZAVADSKAS, E. K., TURSKIS, Z. (2010). Selection of rational dispute resolution
method by applying new step-wise weight assessment ratio analysis (SWARA). Journal of Business
Economics and Management. Vol. 11 (2), pp. 243-258. DOI: 10.3846/jbem.2010.12.

[25] KOVAROVA, E. (2018). Analysis of the Size of Nonprofit Sector in Czech Regions. In Proceedings of the
2018 2nd International Scientific Conference Development and Administration of Border Areas of the
Czech Republic and Poland: Support for Sustainable Development. 2018. pp. 98-106 .

[26] KOVAROVA, E. (2019). Expenditures on Social Services from Regions Budgets in the Czech Republic
Within the Period 2015-2018. In Proceedings of the 2019 [3th International Scientific Conference Public
Economics and Administration. 2019. pp. 212-221.

[27] KRAVCAKOVA VOZAROVA, I, KOTULIC, R., VAVREK, R. (2020). Assessing Impacts of CAP
Subsidies on Financial Performance of Enterprises in Slovak Republic. Sustainability. Vol. 12, 948. DOI:
https://doi.org/10.3390/su12030948.

[28] KREICI, H. (2009). Zdkladni typy pravnich forem profesiondlnich divadel v Ceské republice a jejich vliv
na proces rizeni. Brno: Janackova akademie muzickych umeéni.

[29] MUSGRAVE, R. A. (1959). The Theory of Public Finance. New Yourk: McGraw-Hill.

[30] MKCR. (2015). Stdtni kulturni politika na léta 2015 — 2020. [online]. [cit. 2021-06-04]. Available from
https://www.mkcr.cz/statni-kulturni-politika-69.html.

[31] NIPOS. Kultura Ceské republiky v cislech: vybrané idaje ze statistickych Setieni. Prague: Narodni
informacni a poradenské stredisko pro kulturu.

[32] NISKANEN, W. A. (1971). Bureaucracy and Representative Government. Chicago: Aldine-Atherton.

[33] NOGARE, CH. D., BERTACCHINI, E. (2015). Emerging modes of public cultural spending: Direct
support through production delegation. POETICS. 49 (SI), 5-19. DOI: 10.1016/j.poetic.2015.02.005.

[34] PARETO, V., SCHWIER, A. S. (1927). Manual of Political Economy. New York: August M Kelley Pubs.

[35] PESTOFF, V. A. (1992). Third sector and co-operative services — An alternative to privatization. Journal of
Consumer Policy, 15, pp. 21-45.

[36] POLLITT, C. (1993). Managerialism and the Public Services: Cult for Cultural Change in the 1990s?
Oxford: Blackwell.

[37] SAMUELSON, P. A. (1954). The Pure Theory of Public Expenditure. The Review of Economics and
Statistics. Vol. 36 (4), pp. 387-389.

[38] SAMUELSON, P. A., NORDHAUS, W. D. (2010). Economics. New Your: McGraw Hill.

50



[39] SEYEDMOHAMMADI, J., SARMADIAN, F., JAFARZADEH, A. A., GHORBANI, M. A.; SHAHBAZI,
F. (2018). Application of SAW, TOPSIS and fuzzy TOPSIS models in cultivation priority planning for
maize, rapeseed and soybean crops. Geodermam. Vol. 310, pp. 178-190. DOL:
10.1016/j.geoderma.2017.09.012.

[40] SHIH, H. S., SHYUR, H. J.,, LEE, E. S. (2007). An extension of TOPSIS for group decision making,
Mathematical — and  computer  modelling. Vol. 45 (7-8), Pp- 801-813. DOI:
https://doi.org/10.1016/j.mcm.2006.03.023.

[41] SMITH, P. C. (2009). Measuring value for money in healthcare: concepts and tools. University of York:
Centre for  Health  Economics. Available from  https://www.lampdevelopment.org/wp-
content/uploads/2017/01/MeasuringValueForMoneyInHealthcareConceptsAndTools.pdf>

[42] STIGLITZ, J. E.; ROSENGARD, J. K. (2015). Economics of the Public Sector. New York: W. W. Norton
Company.

[43] STIGLITZ, J. E. (1997). Ekonomie verejného sektoru. Prague: Grada Publishing.

[44] TRAMARICO, C. L., MIZUNO, D., ANTONIO, V., SALOMON, P., AUGUSTO, F., MARINS, S.
(2015). Analytic Hierarchy Process and Supply Chain Management: A Bibliometric Study. Procedia
Computer Science. Vol. 55, pp. 441-450. DOIL: 10.1016/j.procs.2015.07.005.

[45] THROSBY, D. (2001). Economics and culture. Cambridge: Cambridge University Press.

[46] THROSBY, D. (2004). Assessing the impacts of a cultural industry. Journal of Arts Management, Law
Society. Vol. 34 (3), pp. 188-204.

[47] THROSBY, D. (2010). The economics of cultural policy. Cambridge: Cambridge University Press.

[48] TURBIDE, J., LAURIN, C. (2009). Performance Measurement in the Arts Sector: The Case of the
Performing Arts. International Journal of Arts Management. Vol. 11 (2), pp. 56-70.

[49] UNESCO. (2009). Measuring the economic contributionof cultural industries. A review and assessment of
current  methodological  approaches. [online]. 2009 [cit. 2021-05-20]. Available from
http://uis.unesco.org/sites/default/files/documents/measuring-the-economic-contribution-of-cultural-
industries-a-review-and-assessment-of-current-methodological-approaches-en_1.pdf.

[50] VANKOVA, 1. (2018). Technical Efficiency of Retirement Homes Aggregated in Particular Districts of the
Czech Republic. In Proceedings of the 2019 [3th International Scientific Conference Public Economics
and Administration. pp. 384-393.

[51] VAVREK, R., ADMISIN, P., KOTULIC, R. (2017). Multi-Criteria Evaluation of Municipalities in
Slovakia - Case Study in Selected Districts. Polish Journal of Management Studies. Vol. 16 (2), pp. 290-
301. DOI: 10.17512/pjms.2017.16.2.25.

[52] VAVREK, R.. PAPCUNOVA, V.. TEJ, J. (2020). Evaluation of Financial Management of Towns in
relation to Political Cycles using CV-TOPSIS. Lex Localis — Journal of Local Self~-Government. Vol. 18
(2), pp- 231-252. DOI: 10.4335/18.2.231-252(2020).

[53] VRABKOVA, 1., VANKOVA, 1. (2021). Efficiency of Human Resources in Public Hospitals: An Example
from the Czech Republic. International Journal of Environmental Research and Public Health. Vol. 18 (9).
Article number: 4711. DOI: 10.3390/ijerph18094711.

[54] VRABKOVA, 1. (2018). Technical Efficiency of Public Libraries of Small Municipalities. In Proceedings
of the 2018 2nd International Scientific Conference Development and Administration of Border Areas of
the Czech Republic and Poland: Support for Sustainable Development. 2018. pp. 284-291.

[55] VRABKOVA, 1. (2019). Models of static and dynamic technical efficiency of municipal libraries in the
Czech Republic. SOCIO-ECONOMIC PLANNING SCIENCES. Vol 68. Article Number: 100646. DOI:
10.1016/j.seps.2018.09.001.

[56] ZAVADSKAS, E. K., MARDANI, A., TURSKIS, Z., JUSOH, A., NOR, K. (2016). Development of
TOPSIS Method to Solve Complicated Decision-Making Problems: An Overview on Developments from
2000 to 2015. International Journal of Information Technology & Decision Making, Vol. 15, pp. 1-38.
DOI: 10.1142/S0219622016300019.

51



Family-Run Agricultural Holdings and the Environmental Challenges of
Sustainable Development of Rural Areas — a Case Study of Research
Conducted in Opole Province

Anna Bisaga', Stanistawa Sokolowska?

"University of Opole
Institute of Economics and Finance
Department of Econometrics and Quantitative Methods
Ozimska 46a, 45-058 Opole, Poland
abisaga@uni.opole.pl

2University of Opole
Institute of Management and Quality
Department of Organization and Management
Ozimska 46a, 45-058 Opole, Poland
stanislawa.sokolowska@uni.opole.pl

Abstract

An important aspect of modernization of the Common Agricultural Policy (CAP) after 2020
will be its ecological modification connected with the new institutional environment which is
constituted jointly by the European Commission and individual states’ governments. The new
regulations are supposed to encourage farmers to more effectively respect the requirements of
the Good Agricultural and Environmental Conditions (GAEC) and Statutory Management
Requirements (SMR), but also to take on individual environmental commitments within the
scope of eco-programs. This study aims to evaluate farmers’ readiness to introduce changes
into their agricultural holdings, which result from the new system of conditionality, as well as
from their own experience to date in implementing environmental requirements. The
empirical material comes from the questionnaire-based research conducted in 2014 and 2018
among the population of 100 agricultural holdings, with intensive and medium-intensive
agricultural production, located in communes that are representative of the agricultural space
of Opole Province. The studies confirm that in the case of farmers operating in this region, the
proposed alterations in managing the environmental function were necessary and can offer a
new impulse for sustainable management of land and services of ecosystems. These changes
may significantly contribute to the improvement of the quality of "green infrastructure" in the
border areas of the Czech Republic and Poland.

Keywords: CAP, conditionality principle, ecological modernization of agricultural holdings

JEL Classification: Q18, Q15, Q01

1 Introduction

European agriculture is being faced with a series of challenges connected with the economic condition of the
agricultural sector, care for environment, actions intended to alleviate climatic changes and also the need for
establishing strong social and economic structures in rural areas. The condition to successfully meet the
challenges is to secure stability of the natural capital. In the theory of sustainable development it is said about
four principles (models) of stability of natural capital: careful, sensitive, strong and restrictive [1, 9, 10]. These
principles concern the degree of substitution of the natural capital by the anthropogenic capital. The restrictive
principle of sustainable development indeed excludes such a possibility. It is also accepted that these principles
form a “ladder of sustainable development” and logic of its implementation. Experiences connected with
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implementing sustainable development into agriculture show that their effectiveness is dependent on features of
natural environment and its ecosystem services which should be preserved or reproduced. Securing stability of
the natural capital and the choice of right principle (model) of its sustainability possesses thus a territorial
dimension. Moreover, stability of the natural capital, with the inclusion of challenges posed to European
agriculture can be achieved thanks to nature [11] with the use of its biodynamical strength, or thanks to
implementation of innovations and new technologies that provide sustainable intensification of production and
its effectiveness [4], as well as to tying them to new chains of values such as bioeconomy or economy of closed
circuit. Consolidating Europe’s natural capital will favor building green infrastructure which — in opposition to
“grey infrastructure” — will reciprocally influence its further proliferation [8].

The above-mentioned principles of securing stability of the natural capital in the process of their implementation
require new institutional solutions in both the institutional environment (the regulative sphere) and the
management structure. They also necessitate arranging for a supply of innovations substituting production
methods and the regulative system of industrial agriculture by new systems of agricultural production
(ecological, organic, precision farming) and by a network-based organization of value chains. Taking into
account both premises, modernization of the Common Agricultural Policy (CAP) became indispensable in order
to continue the process of ecological modernization of agriculture. Regarding this process, the significance of the
national management of the CAP increases respectively. National strategic CAP plans require systemic actions:
changes in the institutional environment, supply of innovations for agriculture and rural areas, inclusion of
agricultural counselling into the system of knowledge and innovation [2], as well as alterations in the system of
managing agricultural holdings. The process of preparing the national strategic CAP plans and the principles
behind evaluation of their realization are regulated in the Directive of European Parliament and the Council
COM (2018) 392. These plans will also have to take into account the strategy called “from field onto the table”,
which is a part of the European Green Order accepted by the European Council in December 2019. The CAP
structure directed at the environment consists of many elements: the above-mentioned strategy from field on the
table, requirements of new conditionality, national regulations and national strategic plans, voluntary eco-
programs and farmers’ individual environmental commitments. The system of new conditionality regulates the
agricultural activity, including the following areas:

- climate and environment;
- public health, animals’ health, health of plants;
- well-being of animals.

The system is based on administrative punishments for not abiding by the Good Agricultural and Environmental
Conditions (GAEC) and Statutory Management Requirements (SMR), as well as on rewards (extra-
normative/additional ecological commitments).

A novelty among the requirements of the Good Agricultural Culture is the obligatory requirement to prepare by
farmers plans of management of resources: soil, water, air. Member-states are obligated to render available an
electronic tool facilitating preparation of such plans and monitoring their realization. Will this structure be a
strong stimulus for further transformation of agriculture in Opole Region? The studies presented here make an
attempt at answering the above-asked question.

2 Material and Methods

This study essays to assess farmers’ readiness to introduce changes into agricultural holdings, ones that result
from the new system of conditionality and their experience to date concerning implementation of environmental
requirements. The empirical material was collected during a questionnaire-based survey carried out in 2014 and
2018 among 100 agricultural holdings with intensive and medium-intensive agricultural production. The
holdings are based in communes which are representative of the agricultural space of Opole Province. The
material presented in the study includes the questions concerning effects of the environmental agricultural
activity, evaluation of the environmental principle of cross compliance, as well as changes in agricultural
production introduced in accordance with the new institutional environment. In the study, induction and
deduction methods and an institutional analysis were used.

3 Results and Discussion

3.1 Impact of Agricultural Production on the Environment in Farmers’ Opinions

Since Poland’s accession to the European Union in 2004, the agricultural production has been going on in a new
institutional environment (in the literature on the subject it is even said about a renaissance of the agricultural
law), which — on the one hand — strengthens environmental functions of agricultural holdings, yet — on the other
one — facilitates intensification of the production and pursuance of its specialization. As a result of the impulses
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directed at agriculture by the institutional environment, there follow both positive and negative external effects
of the agricultural production. Securing an effective influence exerted by the new institutional environment
demanded alterations in the system of diffusion of knowledge and information (AKIS) thanks to which the
agricultural production became more reflective. It needs observing that the farmers’ assessment of effects of
their activity is also influenced by the experience to date of implementation of different agro-environmental
instruments.

Intensification of agricultural production, according to the examined, has a negative influence on the state of
natural environment. Negative external effects lead mainly to deterioration in the quality of soils, losing
biodiversity, worsening of the air quality, climatic changes and changes in landscape. The presented ranking of
agriculture impacting ecosystems shows, at the same time, hierarchies of environmental targets which farmers
are capable of realizing within the conditionality system and voluntary agro-environmental commitments (see
Table 1).

Table 1— Ranking list of the negative effects of farming on environment (2018)

Type of ecosystem Place in the ranking
Quality of soils 1
Quality of the air 3
Biodiversity 2
Landscape 5
Changes in climate 4

Source: Authors’ own study based on the survey.

In the opinions of farmers, it is of primary importance to preserve the quality of soils and services rendered by
ecosystems (biodiversity). On the other hand, climatic effects and value of the agricultural landscape are of
lesser importance to them. In the examined population, there dominate holdings cultivating crops which have a
rather beneficial impact on the climate and thanks to a large checkboard of fields they contribute to caring for the
rural landscape.

It follows from the conducted research that the number of farmers who believe that agro-environmental activities
should be rewarded is growing systematically (see Figure 1).

Figure 1 — Farmers’ attitude towards rewarding holdings for maintaining quality of ecosystems

Farmers should be rewarded for their environmental _ 81

1viti
activities 73

L . . 8
Rewarding is not necessary since environmental
protection is farmer’s duty

Farmers' opinion

Only actions beyond standard ones and individual - 10
commitments should be rewarded 12

0 10 20 30 40 50 60 70 80 90

Indications [%]

m2018 m2014

Source: Authors’ own study based on the survey
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On the other hand, the number of respondents who declare that securing services of ecosystems is written into
farmer’s profession and that only voluntary farming-environmental commitments which result from the specifics
of the given place should be rewarded, is growing lower. Such opinions confirm the fact that there is a necessity
of introducing changes into the management system of agricultural holdings.

3.2 The Cross Compliance Principle as a Source of Changes in the Agriculture of Opole Province

As far agriculture is concerned, preservation and reproduction of environmental services is closely connected
with the system of agricultural production. This dependence was revealed in the effect of simple industrialization
of farming in the EU 15 states, but also through those of collectivization of agriculture according to the schemata
created as a consequence of socialist industrialization of agriculture. No wonder experimenting on
universalization of the CAP has already supplied, and provided that the research tools are perfected — will
continue to supply — relevant empirical material for analysis of the conditionings behind the ecological
transformation of European agriculture. Recalling experts’ opinions and original research on the CAP reform of
2003 [7, 4 5], their major directions can be indicated as follows:

- alterations in the agrarian structure, organization of holdings and technologies of production,

- institutional effects of implemented changes,

- environmental effects connected with preservation of historical landscape of rural areas and
biodiversity,

- impact of agriculture on climatic changes.

The research confirms that in all of the above-mentioned spheres under analysis, the CAP reform of 2003 has
contributed to a rise in the divergence in the EU agriculture in its regional (territorial) treatment, although the
premise of “European green integration” has lain at the foundations of that reform.

The CAP reforms of 2003 and 2004 required relevant institutional environment (GAEC, SMR) as well as new
structures of co-management of agriculture. In Poland, their implementation filled in the “institutional gap” that
appeared as a result of the system transformation which commenced in 1989. The presented research concerning
Opole Region showed that in the farmers’ decision-taking process it is not only the market, but also institutional
surrounding, whose attributes impact to a significant extent the competitiveness of agricultural produce, which
are of importance. The institutional conditions that result from decoupling and the cross compliance principle
have strengthened primarily the institutional capital of the Opole countryside. The normative solutions which
were introduced agreed with the traditional values such as: respect for autonomous productivity of the land and
care for its appropriate usage, ethos of work. The farmers in Opole Region displayed the largest interest of all the
farmers in Poland in GAEC and SMR trainings [3], irrespective of their education. In the successive years,
though, the wish to hold broad competences in the field of knowledge of environmental requirements relating to
agricultural production weakened (see Table 2).

Table 2 — Farmers’ self-evaluation concerning their knowledge of GAEC and SMR

Knowledge of the GAEC and SMR requirements Indications [%o]
2014 2018
I hold a full knowledge. 21 15
I am still going to get familiar. 10 16
I hold knowledge to the extent which is necessary to run my 68 58
activity.
I am not interested. 1 11

Source: Authors’ own study based on the survey.

One can point to two causes behind the weakening of the impulses generated by the new institutional
surrounding:

- There were changes introduced into the organization and technology of agricultural holdings, which are
compliant with the requirements of normative environment;

- There is a lack of systemic solutions to facilitate management of agricultural holdings — such elements
of it as agricultural counseling, organization of support for agriculture, Internet platforms — have not
been integrated.

Until 2019, in Poland, obtaining direct payments was dependent on respecting “the common farming culture”.
The GAEC and SMR requirements were binding exclusively in the case of beneficiaries of operational programs
of rural areas development. Despite this, the knowledge of the requirements of the cross compliance principle,
which was acquired, resulted in that the direct payments became the instrument of managing income risk in
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agriculture. Like in all of the European regions where intensive (productive) agriculture has developed, they
contributed to a more sustainable land management. Thanks to neighbor’s tenancy agreements and buying out
land from farmers abandoning agricultural production, the process of enlarging agricultural holdings in Opole
Region [3], which had already been identified since 1990, accelerated. Holdings which have a larger area of land
at their disposal were able to simplify the production structure, introduce new technologies and pursue narrower
specializations [2]. Those changes, however, were dependent on the institutional environment included in the
cross compliance principle.

Holdings specializing in growing crops are dominant in Opole Region. A full implementation of the SMR
requirements and the integrated plant protection necessitate making constant changes in agrotechnology and
perfection of decision-making process. The decisions which are taken serve endogenization of agriculture
development in Opole Region and adjusting the crops structure to the habitat-related requirements (see Table 3).

Table 3 — Factors conditioning selection of crops for sowing

Criterion Indications [%]
2014 2018
- habitat-related conditions — quality of land at the disposal 64 49
- interest in a variety on the part of receivers of farm produce 15 27
- popularity of a variety with other farmers 17 8
- resistance of a variety to diseases and pests 73 68
- suggestions from counsellors on farming 9 15
- price of seeds 31 26

Source: Authors’ own study based on the survey.

The instance of the criteria which direct the farmers’ decisions relating to selection of plants for sowing points to
a growing significance of the market in this respect, as well as following agricultural counsellors’ advice to a
greater and greater extent.

3.3 The CAP-Promoted “Greening” as an Incubator of New Farming Practices in Environmental
Protection

“Greening” has become synonymous with the CAP reform of 2017 [6]. The right to obtain direct payments was
conditioned not only by abiding by the GAEC and SMR requirements, but also was made dependent on
substitutive farming practices in the sphere of environmental protection, whose selection relied on the individual
farmer’s decision. The institutional change consisted in implementing the “provider gets” principle.

The requirements of “greening” dependent of the farmer’s decision have been in force since 2015 and extend
over farmers cultivating an area of at least 10 hectares of arable land. Greening introduces the requirement of
diversification of crops in holdings of 10 hectares and more of arable land and maintenance of pro-ecological
areas (the so-called ecological focus areas /EFA/) over at least 5% of the arable land which is at the disposal of
the holdings whose total area exceeds 15 hectares. 30% of the domestic financial envelope is allotted to
financing greening. The examined farmers based in Opole Region were asked how their incomes had changed in
relation to the new formula of direct payments (see Table 4).

Table 4 — Assessment of the influence of changes in direct payments on holdings’ incomes

Impact on the income Indications [%]
- very substantial 10
- substantial 34
- insubstantial 33
- does not impact the income 14
- hard to assess 9

Source: Authors’ own study based on the survey.

It follows from the data contained in Table 4 that according to 44% of the respondents, their incomes rose to a
very substantial or substantial extent; however, answering another question, as many as 43% of the examined
considered “greening” to be disadvantageous to farming.

The effects of the CAP “greening” in Polish agriculture made the object of studies by Wioletta Wrzaszcz [12],
conducted among FADN holdings. Comparing the results of the research with those presented in this study, it
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can be noticed that the practices of “greening” concern mainly diversification of crops. Among these practices,
differently from other regions in Poland, there dominated aftercrops (plants binding nitrogen) and legumes in
Opole Region (see: Figure 2).

Figure 2 — Farming practices realized within the CAP greening scheme
zones along forest 4
ponds, waterholes 7
tree cover (groups and lines) 5
intercrops 84
buffer zone 2

nitrogen-fixing crops 33

Type of practice

short rotation coppice 3
hedges, balks (elements of landscape) 4
fallow land 4

0 10 20 30 40 50 60 70 80 90

No. of indication

Source: Authors’ own study based on the survey

Greening has also popularized growing soya, the European varieties of which are selected and propagated by the
Experimental Station of Evaluation of Varieties in Glubczyce and the Agricultural Complex in Kietrz. Thanks to
“greening” cultivation of soya can become an intelligent specialization of agricultural holdings in Opole
Province. A greater interest in structure-forming plants in Opole Region is the effect of having covered
modernization paths already in the past.

3.4 Farmers’ Attitude Towards Voluntary Environmental Commitments

In the practice of environmental protection in agriculture to date, the only possibility of taking on individual
commitments with regard to management of holdings’ environmental function was farmers’ participation in
realization of various packets of agro-environmental and climatic programs. In schemes of rural areas
development, which were realized in Poland beginning with 2006, their number was limited — 9 packets, only
two of which were addressed to holdings of intensive production system: “Sustainable farming” and “Protection
of soils and waters”. It was already in the edition of research of 2014 that growing participation of farmers in
realization of different packets of environmental programs was observed. In the case of the “Sustainable
farming” packet it was 44% of the respondents in 2014. However, in 2018, the research conducted among the
same population revealed a significant drop in the farmers’ participation in realizing different agro-
environmental packets. In the case of the above-mentioned one (“Sustainable farming”), it amounted to only
26% of the examined. In this situation, it is vital to get to know the sources of the dislike taken to such programs
(see Table 5).

57



Table 5 — Main factors impacting the lack of farmers’ interest in participating in realization of agro-
environmental programs

Factor Indications in 2018 [%]
- lack of interest in goals and requirements of 16
programs
- dislike towards filling up successive 25
applications
- conviction that obtained payments do not 21
compensate the lost income
- doubts as to their environmental effectiveness 15
- construction of a program ought to be based on 3
individual commitments

Source: Authors’ own study based on the survey.

Bureaucratic impediments which the questioned pointed to as the major barrier to participation in agro-
environmental programs, confirm the need for simplification of the CAP, but also prove that farmers expect not
only financial support in the process of ecological modernization of agricultural holdings, but support in taking
management-related decisions on changes introduced into their holdings, as well. The farmers are also interested
in keeping documentation in the electronic form (48% of the indications), passing it to an integrated management
system with the aim to obtain, in this way, some advice and suggestions from agricultural counselors and other
experts.

Farmers from Opole Region do not like, either, the universal character of the requirements concerning realization
of agro-environmental and climatic programs which do not take account of regional and local conditions. They,
in their majority (66%), expect the requirements of the conditionality principle to be complemented with
national, regional and local norms. In the opinion of 36% of the questioned, additional norms should be
legislated by national governments, 31% believe that the proper level of their legislating is the region, whereas
21% want the norms to be introduced on the local level, together with the use of local programs of
environmental protection as well as plans of spatial management.

4 Conclusions

- Strategic programming of environmental protection in agriculture and defining environmental norms in the
EU require making thorough changes. The new model of managing the CAP introduces the national, regional
and local levels into realization of its environmental functions, thanks to the strategic CAP plans prepared by
member states. The need for such a transformation is confirmed also by farmers based in Opole Province.

- Agro-environmental programs have contributed to the ecological modernization of agricultural holdings to a
considerable degree. The experience connected with their realization can be used in creating regional
strategies of environmental protection in agriculture. The market does not reward farmers for managing the
environmental function. Farmers’ ecological commitments must offer the foundation of institutional
contracts.

- Environmental regulations in agriculture are a source of expenses which can partially be compensated
through implementing eco-innovations. Putting into practice the requirements of the cross compliance
principle in agricultural holdings which operate in Opole Province has raised a need for new technological
and organizational solutions. It can be supposed that the new conditionality system will strengthen processes
of ecological modernization of agricultural holdings, chiefly by means of “feeding plans” and alterations
made in the AKIS system.

- Securing stability of the natural capital, in particular — services of ecosystems — poses a challenge to regions
with the intensive production system. As part of the strategy of sustainable intensification, each territory
should search for its own developmental path which will look after the local, specific resources found within
its space. Thanks to this, their value (rarity) can be transferred in products and commercialized in a variety of
services.

- The conditionality system can make a source of endogenous institutional motivation which strengthens the
effectiveness of processes of ecological modernization of agricultural holdings and sustainable development
of rural areas.
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Abstract

Within a vibrant business ecosystem, innovations are constantly metamorphosing into a
determinant for survival and generating a competitive advantage in the market. This course is
frequently becoming apparent in a pandemic as especially SMEs have been obliged to change
the business model to survive. One of these models is the open innovation model. This is
welcome, especially in cross-border areas, where the cooperation with external partners,
spreads beyond national borders. The aim of this paper is to evaluate the impact of the
COVID-19 pandemic on cross-border cooperation of innovative SMEs in the field of
implementation of open innovations, focusing on small and medium-sized enterprises in the
border regions Cieszyn Silesia and Beskydy in Poland and the Czech Republic. The surveyed
innovative SMEs understand and implement the idea of open innovations to create innovative
projects, especially of a process nature (because they cooperate with external entities in the
process of creating innovations). Concerning the geographic positions of regions, the range of
the geographic impact of innovations arising in the open model of innovations is
transnational. The main common feature is that even though both parties display signs of
open innovation, the open innovation model is not part of their innovation strategy.

Keywords: innovative SMEs, open innovation, pandemic COVID-19

JEL Classification: M10, O31, 036

1 Introduction

The process of growing intensification, globalization and modifications of the widely known manners of
competition in the forms of digitalization, the increasing influence of knowledge flexibility of a corporate
organization based on a well-developed structure belongs among the most significant determinants for changes
not only the range but also forms itself of cooperation between enterprises, including those with innovative
character. This trend is becoming even more crucial, especially now, during the COVID-19 pandemic, when due
to the slowdown in the growth of national economies, companies were forced to face unknown pitfalls and fight
for bare survival. This situation led them to change quickly and adapt to the situation. Therefore, innovations are
now considered a fundamental factor and the key to success in the extension and development of the
organization and its survival itself. It can be stated that, consequently, the capacity to learn, improve business
competencies, gain new skills constantly and its transformation into an innovation becomes the driving force
behind the development of every organization, especially in the case of small and medium-sized enterprises,
whose organizational structure and flexibility allow for a rapid response to change.

SMEs represent a determinant part of most countries' national economies due to their capability of creating a
healthy business environment and growth support not only of the national economy but also in cities and
separate regions. Their importance is also evidenced by the fact that SMEs represent 99% of all companies in the
European Union. In this paper, SMEs are understood according to the EU Recommendation 2003/361; see Table
1.
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Table 1 —Typology of SMEs

Company category Staff Turnover or | Balance Sheet Total
Medium-sized <250 <€50m <€43m
Small <50 <€10m <€10m

Source: EU Recommendation 2003/361

Nowadays, also due to pandemic challenges, in particular the speed of shifts in the business environment,
increasing costs, and the risk of failure, the implementation of complex, innovative projects without cooperation
with the other companies and other groups of interest is nearly impossible. Such a development means the
possibility of implementing the concept of the open innovations by Lichtenthaler (2011), understood as
systematic invention, acquisition, preservation, and use of knowledge inside and outside the organization as a
result of innovative processes implemented in cooperation with various actors of the environment (Chesbrough
2003).

A company implementing innovation projects requires specialist knowledge obtained from numerous sources
due to operating with supply chain partners, competitors, institutional partners, universities, and academic
partners (Chesbrough, Wanhaverbeke and West, 2006). Process of use knowledge can have non-financial
implications, such as implementing innovative projects with co-operators, as part of strategic alliances and also
financial implications (commercialization of knowledge, sales of knowledge licenses). The advantage for SMEs
operating in border areas is the possibility of cross-border cooperation and the use of other markets and
functioning solutions and best practices of a foreign partner.

For this reason, this paper aims to evaluate the impact of the COVID-19 pandemic on cross-border cooperation
of SME:s in the field of implementation of open innovations, focusing on small and medium-sized enterprises in
the border regions Cieszyn Silesia and Beskydy in Poland and the Czech Republic. Attention was paid to
innovative SMEs because, according to the Oslo Manual (2018), an innovative enterprise implements one or
more innovations during the observation period. Furthermore, in the case of such enterprises, it is possible to
assess aspects of open innovation. This description refers equally to companies engaged in specific innovation
independently or collectively with other entities. From this point of view, innovative activity may be sustained,
discontinued, performed, or abandoned. At the same time, this research will provide some guidance for other
companies from other cross-border areas on how to translate closed innovations into a model of open innovation
and thus reap the benefits of localization and membership of the European Union.

2 Literature Review

The open innovation concept originated to modify the common and well-known in the environment of
innovative companies, innovation process invented and implemented inside the company and exclusively with
the use of its internal resources, from a process based on the application of ideas originating from both inside and
outside the company, i.e., internal, as well as external ways of introducing a new product (Muska et al., 2009).

This idea of connecting both types of resources through the formulation of inter-organizational bonds and
various types of innovation networks is not original; it has been highlighted many times in the empirical and
theoretical works existing in the literature in this area (Hung and Chou, 2013; Van de Vrande et al, 2009). On the
other hand, new is the association of seemingly radically different directions of knowledge and technology
transfer, the processes of external exploration and use of knowledge (exploitation). Cheesbrough (2003) first
described this topic and referred to the thought of open innovation for use the deliberate entrance and outflow of
knowledge. The external knowledge acquisition explains how corporations secure entrance to shallow roots of
technical and technological knowledge to supplement their resources and improve contemporary technological
solutions. The transformation of the innovation model from closed to open necessitates unavoidable
consequences, particularly in the field of cooperation management in innovation, as well as increasing the risk of
losing control of resources, where the need to protect the intellectual property of the parties involved in it
increases (Prochazka, 2009, Guertler and Sick, 2021).

The main reasons for diverging from a closed to an open model of innovation are globalization, development of
intellectual property protection, increasing mobility on the labour market, or the development of new
technologies, especially ICT, which have an impact on innovative activity (Hilmersson and Hilmersson, 2021).
Other crucial factors are the development of new forms of organization and cooperation of enterprises, reducing
the life cycle of innovation, products, and technologies, high costs of research and development activities,
diffusion of knowledge resources, or the necessity to combine different technologies in order to take the intended
enterprise (Kozarkiewicz, 2010). Implementation of the open innovations assumes a certain level of involvement
of external participants at all stages of the innovative process, starting from inventing an idea and ending with
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the stage of product implementation. The use of external participants in innovative processes makes it possible to
reduce costs and risks in research activity or achieving economies of scale. It becomes possible also the
phenomenon of technological convergence and resource synergy. The opening of the innovative model in a
company may take place according to three patterns: centrally (the inward), where dominates the flow of
innovation from the environment to the enterprise, the outside where the innovation flow process commands
from the enterprise to the environment; and mixed, where the flow of innovation takes place through the
cooperation of enterprises within business networks or strategic alliances (Grimaldi, Greco and Cricelli, 2021).
The degree of openness of the innovation process should be individually defined by each enterprise, depending
on on the specifics of the conducted activity and the implemented business model.

The COVID-19 pandemic whirled the market conditions and forced many SMEs to handle the subject of
continuing and stimulating their activities. On the other hand, the pandemic time can positively affect SMEs'
willingness to implement or even start innovation activities (Urbanikova et al., 2020), even in the field of cross-
border cooperation. Although the closure of borders as part of anti-epidemic measures posed a particular
obstacle, digitization and operation in the online space helped establish and maintain cooperation.

3 Material and Methods

The authors focused their research on the area of Cieszyn Silesia, with an overlap to the Beskydy region on the
Czech and Polish sides. Cieszyn Silesia signifies one of the euroregions with transnational co-operation
arrangements between Poland and the Czech Republic and consists of:

e Twelve municipalities of the Cieszyn County, two municipalities of the Bielsko County, one
municipality in Wodzistaw County, and Jastrzgbie Zdréj in Poland.

e Sixteen municipalities of the Karvina District and 27 municipalities in the eastern part of the Frydek-
Mistek District in the Czech Republic.

Part of the historical area of Cieszyn Silesia, particularly Bielsko-Biata, Czechowice-Dziedzice and Frydek-
Mistek fall under the Beskydy region.

The SMEs were selected from a database of innovative enterprises created during previous research also
concerning innovation activities. Thirty companies on each side of the border were contacted; 25 companies
from Poland and 20 companies from the Czech Republic replied. Therefore, the sample was unified into 40
companies (20 from each side of the examined region), all domestically owned. In the sample, the majority were
manufacturing companies (46 % CZ, 53 % PL), followed by software companies (37 % CZ, 29 % PL). Only a
minority of the sample creates service companies (17 % CZ, 16 % PL).

The questionnaire contained three primary parts. In the identification part (9 items), attention was paid to the
classification of the surveyed companies concerning their field of operating and critical features of innovation
activities. The second part contained ten closed questions regarding various choice questions related to pandemic
challenges for monitored companies in the field of innovative cooperation. Finally, the last part dealt with seven
crucial features of SMEs innovation indicators, where respondents indicated the level of their approval
concerning those involved in the questionnaire statements on the 5-point numerical Likert attitude scale (from 1 -
1 strongly disagree to 5 - I strongly agree with a presented statement). Seven essential characteristics related to
the openness of innovation in the monitored companies understood as:

e innovative efficiency of the enterprise
e creating innovation groups,

e the level of absorption of knowledge of the enterprise (understood in the sense of the degree of
assessment of the importance of the company's internal resources for innovative activities),

e use of external sources of knowledge,

e standardization of different types of innovation activities
e continuous management of researchers,

e intellectual-property measures.

Then, a correlation analysis was performed using Spearman's rank correlation coefficient (significance level of 5
%) to determine the relationships between the external knowledge gaining, its transmission to the transboundary
environment and indicators that reflect the level of innovation of SMEs. Spearman's p is a nonparametric
measure of rank correlation (statistical relation between the rankings of two variables), which estimates how
strong the relationship between two variables can be described using a monotonic function.
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4 Results and Discussion

Before the pandemic in the Czech part of the surveyed area, only 35% of the addressed companies implemented
open innovations within their business. Following the outbreak of the pandemic and the initial six-month phase
of the reorientation and anchoring effort, up to 57% of these organizations have joined the open innovation
model in the new reality. Cross-border cooperation became more pronounced after the onset of the pandemic, as
up to 42% of the original 26% of companies turned to foreign partners. Within the Czech research area, relations
between the buyer and the supplier prevail to secure reliable supplies (68%), followed by strategic alliances
between entities that do not compete (23%). Before the pandemic onset, the Czech side most often involved the
partners until the last step of the innovation process, i.e., the launch and market penetration itself (83%). The first
three steps of the innovation process appeared in the answers only in lines of percent. The pandemic caused
monitored SMEs on the Czech side to involve partners in the initial phase, i.e., the generation of ideas (34%) and
product development (31%). In this respect, the concept development phase lags (15%), see Table 2.

Table 2 — Challenges during a pandemic - Czech researched companies.

Aspects Before COVID-19 During COVID-19
Implementation of OI 35% 57 %

Cross-border cooperation 26 % 42 %

Relation Buyer-Supplier 56 % 68 %

Strategic alliances 18 % 23 %

Idea generation phase 2% 34 %

Concept phase 3% 15 %

Product phase 6% 31 %

Market phase 83 % 89 %

Ol as a part of the strategy NO NO

Source: own research

The results of the Polish side of the study area were utterly different in many respects. Even before the
pandemic, the open innovation model was more robust, as in 59% of the organizations surveyed. At the same
time, this trend intensified in the pandemic period, when this share rose to 71%. Cross-border cooperation, i.e.,
the use of localization and EU membership benefits, was already evident before the pandemic in 34% of the
surveyed companies and with the onset of the pandemic in as many as 51%. On the Polish side of the surveyed
area, innovative SMEs preferred cooperation within strategic alliances between non-competitors (46%), followed
by cooperation with the academic environment (35%). Even before the pandemic, there is an apparent effort to
involve partners at all levels of the innovation process: 26% in the generation idea phase, 29% in the concept
development phase, 17% in the product development phase, finally 42% in the launch and market penetration.
With the pandemic onset, the concept development phase, in particular, comes to the fore in 48% of cases, and
the idea generation phase lags (18%), see Table 3.
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Table 3 — Challenges during a pandemic - Polish researched companies.

Aspects Before COVID-19 During COVID-19
Implementation of OI 59 % 71%

Cross-border cooperation 34 % 51 %

Strategic alliances 39 % 46 %

Academic cooperation 27 % 35%

Idea generation phase 26 % 18 %

Concept phase 29 % 48 %

Product phase 17 % 26 %

Market phase 42 % 42 %

Ol as a part of the strategy NO NO

Source: own research

In the monitored region (on both sides of the border), the most common reason for transforming the closed
innovation model into an open innovation model was the effort to increase mobility in the labour market,
reducing the life cycle of innovation or reducing innovation costs. After the pandemic outbreak, the most
common reason monitored by SMEs was the effort to survive, the protection of intellectual property, see Figure
1 and Figure 2.

Figure 1 — Problems before COVID-19

W Effort to increase mobility in the
labor market

@ Reducing the life cycle of
innovation

OReducing innovation costs

Source: own research

Figure 2 — Problems after COVID-19

B Effort to survive

B The protection of the intelectual
property

@ Reducing the life cycle of
innovation

O Reducing innovation costs

Source: own research

The last part of the research was focused on finding the relationships between the critical parts of the open
innovation process (i.e., external acquisition of knowledge and technology and its external use) and factors
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determining the level of innovation of individual companies, where Spearman's rank correlation coefficient was
used for their quantification. The results of this analysis are shown in Table 4.

Table 4 — Correlation analysis of relationships between OI processes and aspects of innovativeness of SMEs.

Aspects of innovation of SMEs | External acquisition of External transition of
knowledge knowledge

Innovative efficiency of the 0,835%* 0,874%**

enterprise

Creating innovation groups 0,476** 0,205%*

The level of absorption of 0,821 %* 0,436**

knowledge

Use of external sources of 0,354%* 0,786**

knowledge

Standardization of different 0,768%* 0,342%*

types of innovation activities

Continuous management of 0,777** 0,703**

researchers

Intellectual-property measures 0,234%* 0,870**

Source: own research

The research revealed clear and robust relations between the external acquisition of knowledge and the level of
absorption of knowledge, standardization of different types of innovation activities, continuous management of
researchers. These factors condition successful acquisition and absorption of knowledge from the external
environment. On the contrary, the transition of knowledge to the external environment has very strong
correlations with use of external sources of knowledge, continuous management of researchers, and intellectual-
property measures. A unique and, to some extent, the separate item is the innovative efficiency of the enterprise,
as it affects both parts of the open innovation process.

5 Conclusion

Innovation in recent turbulent and uncertain crises caused by the COVID 19 can be seen as a way for the
durability of companies, especially SMEs, which do not have economic and infrastructural comfort comparable
to large companies but are more adaptable in reacting to potential developments and courses in the markets.
Therefore, SMEs can also apply the principles of open innovation in their business, where they can obtain
sufficient resources and support. This is possible, especially in border areas, where this cooperation goes beyond
national borders. The research showed that although the addressed innovative SMEs operated in the
neighbouring territory of the Euroregions, where the region is somewhat understood as one cooperating unit with
similar developments, both historical and economic, national differences exist, even in terms of the changes
brought about by the COVID-19 pandemic.

The Polish SMEs surveyed were characterized by a higher level of openness to cooperation with external
partners, i.e., in applying the open innovation model, even before the pandemic. This trend was further
strengthened after the pandemic outbreak, when after the initial, to some extent incubation phase, when
companies tried to orient themselves in the conditions of the new normality, the surveyed Polish SMEs placed
more emphasis on open innovations. The research also showed an effort to involve external partners in all phases
of the innovation process. On the other hand, at least often, the Polish SMEs surveyed decided to cooperate in
the production phase of the innovation process. There are also concerns about the loss of know-how and
sensitive innovative data. At the same time, the authors proved involvement in the model of open innovations
and foreign partners (in the case of Czech research). This fact supports the thesis of the specificity of border
areas, where border areas are often perceived by the population and society as a whole, so the foreign partner is
also perceived as an opportunity to expand markets rather than a threat.

On the Czech side of the studied area, in the case of SMEs, they are less willing to introduce the model of open
innovations than on the Polish side, although the concept of transnational cooperation is not foreign to them. The
problem is trust in partners, where external collaborators are more involved in the final phase of the innovation
process, i.e., launches and marketing activities. So there is still an evident concern about sensitive know-how.
Although the pandemic has paradoxically improved this situation, as companies have been forced to look for
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other sources for innovative projects and thus for market survival, the results in the conceptual phase are not yet
sufficient. One way to solve this problem is to introduce adequate protection of intellectual property.

The surveyed innovative entities operating on the Polish and Czech side of the studied region know and apply
the idea of open innovations to create innovations (because they cooperate with external entities in the process of
creating innovations) and concerning the geographic conditions of regions, the scope of the geographic impact of
innovations arising in the open model of innovations is over local and also national. The main common feature is
that even though both parties show signs of open innovation, specifically, the open innovation model is not part
of their innovation strategy.

The research indicated the exact integration of the external acquisition of technology and external use of this
technology beyond the borders of a particular company as two sides of the open innovation system. This aspect
significantly influences the innovation management processes in present SMEs due to the potential
interdependencies. It also confirmed the influence of factors determining the level of innovation of individual
companies on these two critical processes of open innovation.

The research was limited by the amount of data, as innovative cross-border SMEs are not very common in the
examined border region, but can mean a deeper analysis of other border regions, at the same time, analysis of
measurable results stemming from open innovations during a pandemic. This research also provides some
guidance for other SMEs in the researched area into an open model of innovation, but also how to start
innovating. It can be prognosticated that SMEs, thanks to an adequately established open innovation process
incorporating into an innovation strategy, can improve their performance and strengthened their market position.
Even a pandemic can positively transform the competitiveness of small and medium-sized enterprises and
empower them to function effectively in times of crisis.
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Abstract

The growing demand for social services is closely related to the issue of demographic aging
of the population, not only in the residential, ambulatory but also in field areas. Not only the
Czech Republic, but also other European countries are facing a growing demand for
placement in residential social facilities. According to valid Czech legislation, residential
social services are part of social care services and serve to ensure dignified treatment and self-
sufficiency of persons in the least restrictive environment. The scope and availability of
residential social services is not the same in al the regions of the Czech Republic, which is
reflected in the total number of users of these services. The aim of the paper is to define,
describe and evaluate the intensity of the use of selected residential social services for seniors
in the regions of the Czech Republic, also with regard to defining the position of the
Moravian-Silesian region among the other regions. The analysis is performed for the defined
reference period 2011-2019. Among the selected residential social services, homes
for the elderly and homes with a special regime were chosen, the target group of which
consists of persons aged 65+. Since 2011, the analysis has shown a growing number of users
of the homes with special regime service across all regions of the Czech Republic and,
conversely, a slightly declining number of users of the homes for the elderly service. The
findings confirm the growing need for residential social services for people diagnosed
with dementia. Selected residential social services were used mainly by women rather than
men.

Keywords: elderly people, Moravian-Silesian region, regions, residential social services

JEL Classification: H55, J11, J14

1 Introduction

In recent years, not only the Czech Republic but also foreign countries have been struggling with demographic
aging. Demographic forecasts of the Czech Statistical Office (2004, 2019) assume that in 2050 changes in the
age structure of the population will have a significant effect, especially in the case of seniors (persons aged 65+).
It is expected that in 2030 the proportion of older people will increase to such an extent that every fourth person
in the total population will represent a person over 65+, and in 2050 it will be every third person. These large
changes in the structure of the population will also be reflected in the average age, which in 2050 will be in the
range of 48 to 50 years, which is 10 years more than at present.

According to Vagnerova (2007), the process of old age is accompanied by a change in the way of life, especially
within the framework of physical and social skills. Certain changes can also be seen in the economic, health,
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social and personal spheres. The changes are also confirmed by the United Nations (2013), which states that
aging is an unprecedented and lasting process leading to profound global socioeconomic consequences.

The quality of life in old age is able to be positively influenced to a certain extent by long-term readiness for old
age. Thanks to general knowledge and advances in modern medicine, the level of quality of life and mental well-
being of the population is increasing (Havelsrud et al., 2014). However, it is essential to lead the population to
old age preparedness. Since 2003, the Ministry of Labor and Social Affairs of the Czech Republic has been
regularly preparing and publishing strategic documents: The National Program for Preparation for Aging, The
National Action Plan Supporting Positive Aging and The Strategy for Preparation for Aging, which
comprehensively deal with the issue of preparing the population for aging and improving the position of seniors
in society. As reported by Priisa et al. (2015), Xavier et al. (2003) and Walsh et al. (2017), seniors are among one
of the most vulnerable groups of the population, not only in terms of their position in society but also due to the
threat of social exclusion. The main reasons include a combination of various factors, such as health status,
standard of living, marital status, low level of education, unavailability of care and services, social or age
discrimination, etc.

Kane (2015) emphasizes that the aging of the population is closely related to the area of social services, which is
gaining increasing interest in this context. Specifically, it is possible to talk about the increased demand for long-
term social and health care services. Long-term social and health care is most often provided as part of a
residential form, i.e. in social and health care facilities. The most frequently requested social services include
homes for the elderly, special regime homes, week care centers, protected housing, or residential respite care,
etc. These are services whose care includes, among other things, the provision of accommodation, personal and
health care. Users of residential social services are characterized by a grade of dependence on the assistance of
another physical person (they are not able to manage basic daily living needs on their own).

The paper focuses on selected types of residential social services, specifically homes for the elderly and special
regime homes. These are residential social services, the users of which are mainly persons over the age of 65.
Due to the different territorial and settlement structure, it can be said that the offer of selected residential social
services for seniors and the number of their users differs at the level of higher territorial self-governing units -
regions - of the Czech Republic. The aim of the paper is to define, describe and evaluate the intensity of the use
of selected residential social services for the elderly in the regions of the Czech Republic, also with regard to the
position of the Moravian-Silesian Region among the other regions. The analysis is performed for a defined
reference period 2011-2019.

2 Theoretical Background

Currently valid Czech legislation and professional literature are not uniform in defining the term senior. These
people are generally referred to as elderly people or old-age pensioners. In this context, Serdk (2009) points out
that the age limit for the definition of an elderly person (senior) was originally at the level of 60 years, but in
recent years the limit has been moved to the age of 65 years. The Ministry of Labor and Social Affairs (2021)
distinguishes according to age two categories of seniors - younger seniors (65-80 years) and older seniors (over
80 years).

Prior to the change of regime until 1989, social services were provided to a limited extent in accordance with Act
No. 100/1988 Coll., On Social Security. The provision of care for the elderly was provided only within the form
of institutional care, namely state retirement homes, whose activities were financed by the state. A significant
gap in the legislation was seen in the absence of the quality of social services provided and the protection of the
rights of service users. Since 1989, there has been a gradual change in the concept of social services, mainly due
to non-profit organizations that have focused intensively on service users, their rights and protection. In the field
of social services, concepts such as social inclusion, prevention of social exclusion and the effort to define
parameters leading to the provision of social services in a certain quality began to be used (Malikova, 2020).

In the Czech Republic, residential social services are regulated by Act No. 108/2006 Coll., The Social Services
Act, as amended. This law defines residential services as services that are associated with accommodation in
social services facilities. Selected residential social services (homes for the elderly, special regime homes) fall
into the group of social care services and are intended for persons who are characterized by reduced self-
sufficiency due to age, health or chronic mental illness and therefore require on the assistance of another
physical person. Most residential facilities are managed within regional and municipal founders, or other (non-
state) founders.

The demand for placement in residential social facilities occurs most often when seniors are no longer able to
stay in their natural social environment and take care of themselves due to old age or health status. As stated by
Véagnerova (2008), placement in a residential facility represents a fundamental lifestyle change for seniors,
which is associated with more difficult and long-term adaptation. However, Glass and Plaats (2014) state that
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aging in a community of people of a similar age category provides seniors with mutual support, a sense of
security and eliminates social isolation. According to Zelezna (2018), it is necessary to pay increased attention to
the connection and openness of residential facilities with local communities, families and intergenerations.
Dvorackova (2012) confirms the statement and states that this eliminates social isolation and creates new
relationships.

The approach of the regions of the Czech Republic to the issue of providing social services for the elderly can be
considered very similar. According to the strategic documents of individual regions - Medium-term plans for the
development of social services - it can be stated that the goal of all regions is to provide seniors with access to
long-term social care, in all forms (outpatient, field, residential) with emphasis on the appropriate level of
quality. The priority of the regions is to keep seniors in their natural social environment as long as possible and
thus preserve their social and societal ties. The availability of residential services should be primarily aimed at
people with a high degree of dependence on the assistance of another physical person. Also due to the growing
number of people diagnosed with dementia, the regions support the gradual transformation of bed capacities
from homes for the elderly to the service of special regime homes.

The Moravian-Silesian Region, similarly to other regions, has long been conceptually focused on the support and
development of social services in its territory. The Medium-Term Plans for the Development of Social Services
issued so far respond to the changing realities in the field of social services since 2007, including the ongoing
identification of needs by local people. The target group of seniors is also the subject of increased interest of the
region. The priority of the region is to focus on the quality of services provided in order to support their increase
with system tools, and also to ensure the availability of field and outpatient services in sufficient capacity to
prevent the use of residential services. However, it is clear that the current availability and pace of increasing the
capacity of residential social services is not able to respond effectively enough to the growing number of seniors,
especially due to the demographic aging of the population (MSR, 2020).

3 Material and Methodology

The paper focuses on the analysis and evaluation of the use of selected residential social services, the target
group of which is mainly people over 65 (seniors). The analysis is carried out at the level of the regions of the
Czech Republic. The subject of interest is a selected group of residential social services, namely homes for the
elderly and special regime homes. The aim of the paper is to define, describe and evaluate the intensity of the use
of selected residential social services for the elderly in the regions of the Czech Republic, also with regard to the
position of the Moravian-Silesian Region among the other regions. The research is carried out for the reference
period 2011-2019, i.e. from the year when the last Census of Population, Households and Dwellings was carried
out.

The research is focused on the analysis of i.) the total number of users of selected residential social services, ii.)
the structure of users of selected residential social services by gender (male, female), iii.) the relationship
between the number of users of selected residential social services and the total number of seniors, iv.) the
relationship between the number of users of selected residential social services and the number of recipients of
care allowance in senior age. Users of residential social services are defined as persons who were officially
registered in the monitored years that they used the given services in the regions. For the purpose of analyzing
the relationship between the monitored parameters, the Spearman and Pearson correlation coefficient was used
for all monitored years. The Bootstrap method was used to determine the reliability of the resulting values of
correlation coefficients.

The database was created from data taken from public statistical databases, specifically from the Statistical
Yearbooks of the Ministry of Labor and Social Affairs, from basic statistics of the Ministry of Labor and Social
Affairs and from the public Register of Social Service Providers. Data on the development of the number of
seniors in individual regions of the Czech Republic were taken from the statistical yearbooks of the Czech Social
Security Administration. The data are processed using standard methods of explanatory statistics within a
graphical and tabular display.

To fulfill the defined goal, three research questions (RQ) were formulated, which will be answered with regard
to the achieved results from the performed analyzes:

RQ1 What is the difference in the use of selected residential social services in the observed period 2011-2019?

As stated by Horecky, Prusa (2019), the demand for social services affects not only the demographic aging of the
population, but also the health status of the population, i.e. the number of people diagnosed with dementia. These
are factories that have a significant impact on the requirements for the availability and scope of social services in
individual regions of the country. The findings are in accordance with the outputs of the analyzes of the authors
Kubal¢ikova, Havlikova (2016), Kasparova, Kiupka, Jirava (2016) or Langhamrova, Simkov4, Sixta (2018).
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RQ2 Do selected residential social services for the elderly use mainly women than men?

The use of residential social services depends on the age, health status of the senior and the grade of dependence
on the assistance of another physical person. According to the results of the 2011 Census of Population,
Households and Dwellings, the structure of seniors in households changes with age. It has been identified that
seniors under the age of about 74 live in the same household. However, the increasing intensity of deaths in older
age leads to more frequent living of an individual alone in the household. In general, the proportion of older
people is higher for women than for men. This is due, among other things, to the fact that the average life
expectancy of women is longer than that of men, but also of the lower retirement age.

RQ3 Is the Moravian-Silesian Region one of the regions with the highest number of users of selected residential
social services in relation to the total number of seniors?

According to data from the Czech Statistical Office (2019), it follows that the age structure of the population in
all regions has developed relatively uniformly since 2011. The age group of the population 65+ increased the
most. Until 2017, certain deviations in the share of seniors in the total population in the capital city of Prague
and in the Central Bohemian and Karlovy Vary regions were detected. When examining the number of service
users, it is also necessary to consider the number of registered providers of selected residential social services for
the elderly.

4 Research Results

The Ministry of Labor and Social Affairs, as the creator of social and preparation policies for aging, is based
primarily on projections of demographic aging of the population, the health status of seniors, which is
significantly improving thanks to modern medicine, and analyzes of current population needs. Their financing
also plays an important role in the area of residential social services. In particular, funds from public budgets
represent a significant part of the total revenues of individual providers, so their annual dependence on their
recognition and payment is obvious.

4.1 Number of Users of Selected Residential Social Services

Every year, the Ministry of Labor and Social Affairs registers the total number of users of social services within
the individual regions of the Czech Republic. Figure 1 shows the development of the number of users of selected
residential social services for the elderly (HfE - Homes for the Elderly, SRH - Special Regime Homes) for the
period 2011-2019. From Figure 1 it is clear that in terms of the number of users, the dominant residential service
is the home for the elderly (HfE). The total number of users of this service was the highest especially in the years
2011 to 2013, when the service was used by approximately 36,500 seniors. Since 2014, a slight decrease in users
by 2% was recorded, in the following years, year-on-year decreases of 0.5-1 % were evident. A significant shift
in the number of users has been evident since 2011 in the service of special regime homes (SRH). Significant
year-on-year increases were detected between 2012 and 2013 - an increase of 12.3 %, then between 2013-2014 -
an increase of 18.2 % and between 2015-2016 - an increase of 14.0%. Since 2016, there has been an increase in
the number of users of the service by an average of 5 %. It is thus clear that the growing number of users of the
service of special regime homes is accompanied by a decreasing number of users of the service of homes for the
elderly.

Figure 1 — Total number of users of selected residential social services by type and gender
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Source: Ministry of Labour and Social Affairs (2011-2019), own data processing
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From the point of view of interregional comparison, it can be stated that the highest number of users of selected
residential social services was detected in the Moravian-Silesian region (approximately 5,951 users in 2011,
approximately 6,877 users in 2019), Central Bohemia (approximately 5,788 users in 2011, in 2019
approximately 7,624 users) and further in the Usti nad Labem and South Moravian regions (more than 5,000
users). There are a significant number of registered providers of residential services in the given regions. On the
contrary, the lowest number of users was found in the Karlovy Vary and Liberec regions (up to 2,000 annual
users).

Figure 1 also shows the structure of users of selected residential social services for the elderly by gender - men
and women. It can be stated that the most frequent users of residential services are women, across all services. In
the case of the service of homes for the elderly, women make up more than 75% of the total number of users of
the service, in the case of the service of special regime homes, this is more than 50% of the total number. The
interregional comparison of results confirms the predominance of women in individual years.

The predominance of women as users of both residential social services for seniors can also be expressed by
conversion to one man, see Table 2, which shows the given conversion according to individual types of services
and regions of the Czech Republic. Results greater than 3 are highlighted in light blue.

Table 2 — Recalculation of users of selected residential social services by gender: number of women per one
man

Number of women per 2011 2012 2013 2014 2015 2016 2017 2018 2019
one man HfE | SRH | HfE | SRH | HfE | SRH | HfE | SRH | HfE | SRH | HfE | SRH | HfE | SRH | HfE | SRH | HfE |SRH
Capital City of Prague 3,80(3,23 13,79 | 3,77 | 3,79 | 3,74 | 3,77 | 3,05 | 3,84 | 3,10 ) 3,71 | 2,69 | 3,65 | 2,76 | 3,81 | 2,86 | 3,82 | 3,03
Central Bohemian Region |2,74| 2,27 [ 2,80 | 2,45 | 2,88 | 2,61 | 2,78 | 2,51 | 2,92 | 2,63 | 3,02 | 2,56 | 2,98 | 2,68 | 2,86 | 2,84 | 2,89 | 2,90
South Bohemian Region 2,68 2,15 | 2,85 | 2,08 | 2,79 | 2,01 | 2,84 | 1,95 | 2,87 | 2,06 [ 2,89 | 2,23 | 2,95 | 2,28 | 2,75 | 223 | 2,94 | 1,34
Plzen Region 2,48]12211250(2,14)24211,931229|1,87(236]|1,85]2,54|1,78]2,52|1,82]247]2,05]2,05]|1,96
Karlovy Vary Region 2,5112,8312,7512,84238(223]223]271]2,61]294]2,69|343]|2,77(3,52]2,80|343|2,81]343
Ustinad Labem Region  [2,65] 1,66 | 2,68 | 1,61 | 2,66 | 1,89 [ 2,71 | 2,07 | 2,73 | 2,06 | 2,77 | 2,10 | 2,74 | 2,04 [ 2,63 | 2,05 | 2,78 | 2,18

Liberec Region 2,531 2,7512,55 2,552,669 |276]2,76 | 2,80 | 2,95 | 3,03 | 2,75 | 2,71 | 2,80 | 2,73 | 2,93 | 2,68 | 3,02 | 2,64
Hradec Kralove Region  [2,87] 2,76 | 2,98 | 2,67 | 3,15 | 2,93 [ 3,11 | 2,79 | 3,10 | 2,98 | 3,11 | 2,88 | 3,04 | 2,85 | 3,04 | 2,80 | 3,09 |2.86
Pardubice Region 2,9112,24 13,05 231302207298 |1,74]3,10 | 1,66 3,27 | 1,70 | 3,20 | 1,74 | 3,22 | 1,80 | 3,03 | 1,83
Region Vysocina 2,65] 1,67 12,68 | 1,90 | 2,67 | 1,99 12,59 | 2,09 | 2,76 | 2,14 | 2,76 | 2,26 | 2,72 | 2,24 | 2,85 | 2,50 | 2,75 |2,54
South Moravian Region  |3,34| 2,55 | 3,18 | 2,53 | 341 | 2,49 13,35 | 2,82 | 3,29 | 2,81 [ 3,30 | 2,83 | 3,23 | 2,92 | 3,39 | 2,65 | 3,42 | 2,86
Olomouc Region 2,5114,79 12,44 | 446 | 2,53 | 2,76 | 2,68 | 2,57 | 2,63 | 2,56 | 2,57 | 2,54 | 2,46 | 2,40 | 2,58 | 2,33 | 2,65 |2,54
Zlin Region 2,98 1,51 12,87 | 1,68 291 | 1,64 3,04 | 1,76 3,22 | 1,67 339 |1,72 322 |1,75]3,31 | 1,86 | 3,26 | 1,89
Moravian-Silesian Region |3,14| 1,81 |3,09 | 1,79 | 3,21 | 1,98 | 3,30 | 1,99 | 3,28 | 2,14 | 3,19 | 2,13 | 3,26 | 1,94 13,09 | 1,99 | 3,05 | 1,95
Czech Republic 2,86] 2,17 12,88 12,1912921223]291]228]299]231]3,01]231]298(232]2,97]|235]297]235

Source: Ministry of Labour and Social Affairs (2011-2019), own data processing.

Table 2 shows that the number of women per man was steadily higher in the observed period 2011-2019 in the
capital city of Prague (except for the years 2016-2018 for special regime homes), in the Moravian-Silesian
(except the special regime homes) and South Moravian regions. In the Olomouc Region, the highest values
(more than 4.46) were found in 2011 and 2012 in the case of the service of special regime homes. In some
regions it is possible to observe almost identical results of recalculations - for example in the capital city of
Prague in 2012 and 2013, in the Central Bohemian Region in 2018 and 2019 or in the Karlovy Vary Region in
2018 and 2019. Average data for the whole of the Czech Republic point to slight differences between the
monitored residential services (the number of users of homes for the elderly per man slightly predominates than
in the case of homes with a special regime) - except in 2016, values remained below 3 women per man.

The relationship between selected residential social services - women and men - is monitored using the
Spearman and Pearson correlation coefficient to express the degree of intensity of dependence between the
genders, see Table 3. Verification of the reliability of the resulting values of Spearman's correlation coefficient
was performed by using Bootstrap methods, see Table 4.

Table 3 — Spearman and Pearson correlation coefficient: women and men using residential social services

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Spearman correlation coefficient | 0,976 | 0,975 | 0,975 | 0,972 | 0,970 | 0,965 | 0,959 | 0,958 | 0,947
Pearson correlation coefficient 0,964 | 0,963 | 0,956 | 0,966 | 0,961 | 0,953 | 0,941 | 0,943 | 0,928
Source: Ministry of Labour and Social Affairs (2011-2019), own data processing.
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Table 4 — Verification of the reliability of the resulting values of the Spearman correlation coefficient

B(‘:’I";SS“OZP 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Lower 0,890 | 0.885 | 0.877 | 0,891 | 0856 | 0854 | 0815 | 0.830 | 0.805
Upper 0,992 | 098 | 0983 | 0987 | 0989 | 00990 | 0982 | 0984 | 0,979

Source: Own data processing.

The values of the Spearman and Pearson correlation coefficient confirm a very strong relationship between the
observed variables (number of women and men using selected residential social services). However, this
relationship is declining year on year (with some exceptions). The decrease in statistical dependence is also
confirmed by the lower and upper confidence intervals of the correlation coefficient according to the Bootstrap
method. The resulting values of correlation coefficients were mainly influenced by low values in the Karlovy
Vary and Liberec regions, where the numbers of service users were the lowest compared to other regions.

4.2 The Relationship between the Number of Users of Selected Residential Social Services and the Total
Number of Seniors in the Regions of the Czech Republic

As already mentioned in the Introduction, users of selected residential social services are mainly seniors (persons
aged 65+). The paper is therefore also focused on how a large part of seniors use selected residential social
services in individual regions. It is also necessary to consider the fact that the users of the residential services are
characterized by a certain grade of dependence on the assistance of another physical person (which is the most
common reason for demand for placement in social facilities) and can therefore be assumed that they are paid a
social benefit — the care allowance. For this reason, the relationship between service users and the number of
care allowances aged 65+ will also be analyzed.

Table 5 shows the conversion of users of selected residential social services (U) to the total number of seniors
(ST) and to the number of recipients of social benefits aged 65+ - care allowance (RoSB). The results are
recalculated per 1,000 inhabitants 65+. The achieved highest values according to individual parameters are
highlighted in bold, while the light blue coloring shows the lowest level of results. The results for the conversion
of the number of users to the number of care allowance recipients for 2011-2013 are shown in italics, due to the
fact that the Ministry of Labor and Social Affairs did not publish data on the number of care allowance recipients
in those years - for analysis for individual regions are determined on the basis of the average development from
2014 to 2019.

Table 5 — Users of residential social services vs. total number of seniors and recipients of the care allowance
aged 65+

2011 2012 2013 2014 2015 2016 2017 2018 2019
U/ST |U/RoSB| U/ST [U/RoSB| U/ST [U/RoSB| U/ST |U/RoSB| U/ST [U/RoSB| U/ST |U/RoSB| U/ST |U/RoSB| U/ST |U/ReSB| U/ST [U/RoSB|
Capital City of Prague 95 | 1357 | 95 | 1329 | 10,2 | 1392 | 9.7 | 1299 | 10,7 | 140,6 | 11,1 | 140,1 | 12,3 | 158,1 | 13,2 | 164.5 | 14,0 | 1706
Central Bohemian Region | 21,5 | 305,7 | 21,6 | 294,1 | 23,3 | 304,0 | 24,0 | 3030 | 25,0 | 303,8 | 25,3 | 296,5 | 25.8 | 298,5 | 26.5 | 300,3 | 26.4 | 2884
South Bohemian Region | 23,6 | 233,7 [23,6 | 231,4 | 23,5 [ 2280 | 24,3 | 236,3 | 25,0 | 2433 | 25,3 | 243.7 | 25,0 | 2442 | 249 | 2414 | 248 | 2403
Plzen Region 178 12135 | 1822095 | 19.0 | 211,6 | 188 | 2043 | 19,0 | 202,9 | 20,1 | 208.8 | 19.4 | 196.7 | 20,0 | 197.5 | 20.8 | 199.6
Karlovy Vary Region 15,6 | 2293 | 16.4 | 2305 | 17,6 | 236,1 | 179 | 2322 | 18,8 | 237.2 | 184 | 219.7 | 18.2 | 209.3 | 18.4 | 206.1 | 18,9 | 207.5
Usti nad Labem Region 27,9 | 3133 27,9 |310,8 | 29,1 | 314,1 | 29,1 | 306,5 | 28,2 | 2803 | 29,1 | 290.4 | 29,0 | 289,7 | 29,2 | 282,3 | 29,7 | 276.2

Liberec Region 12,7 1413 |13.7| 1491 | 12,7 | 136,5 | 13,6 | 1439 | 12,9 | 134,0 | 154 | 159.9 | 15,6 | 163.1 | 16,0 | 157.8 | 16.9 | 167.5
Hradec Kralove Region 20,4 | 236,5 {204 2283 | 20,6 | 2230 | 21,1 | 2236 | 21,3 | 220,8 | 21,1 | 211,7 | 21,9 | 217.7 | 22,7 | 2203 | 22.7 | 2144
Pardubice Region 21,0 | 2156 | 21,6 | 216,1 | 21,7 | 213,0 | 24.8 | 239.7 | 24.9 | 242.8 | 25,9 | 249.7 | 25,5 | 233.7 [ 253 | 2294 | 25.2 | 227.1
Region Vysocina 21,0 | 2054 {220 | 211,7 | 22,6 | 213,9 | 22,5 | 2109 | 22,6 | 211,2 | 23,1 | 210.0 | 23.1 | 211.7 | 23.0 | 208.1 | 23.7 | 2149
South Moravian Region 19.0 | 1882 | 19.1| 1839 | 20,6 | 1942 | 21,5 | 1988 | 21.7 | 197.2 | 22,1 | 192.2 | 21.9 | 1916 | 21.6 | 189.4 | 20,9 | 177.1
Olomouc Region 19.512029 1196|1997 | 203 | 2022 | 21,0 | 2074 | 21.5 | 208,2 | 22,7 | 211.5 | 23.1 | 2144 | 23.7 | 220.8 | 23.8 | 221.1
Zlin Region 243|221, |24.8|221,2 [ 252 | 220,3 |1 252 | 217,1 | 25,8 | 221,7 | 26,2 | 2194 | 25,7 | 215,0 | 26,3 | 217,9 | 26,2 | 213,7
Moravian-Silesian Region | 21,4 | 230,5 [ 21,3 | 2231 | 21,6 | 220,6 | 21,9 | 218,6 | 21,7 | 2123 | 224 | 2154 | 23,3 [ 219.1 | 23.7 | 220,9 | 243 | 2222
Czech Republic 19,6 | 2206 1199 2176 | 20,6 | 219,9 | 21,0 | 2208 | 21,3 | 219,8 | 22,0 | 220,2 | 22,2 | 221,3 | 22,6 | 221,5 | 22.8 | 2193

Source: Ministry of Labour and Social Affairs (2011-2019), Czech Social Security Administration (2011-2019),
own data processing.

Table 5 shows that a strong relationship between the number of users of residential services and the total number
of seniors was detected in the Usti Region, in all monitored years. On the contrary, a weak relationship between
the monitored parameters was detected in the capital city of Prague, also across all monitored years. This fact is
given by the high number of seniors and the relatively low number of service users. As for other regions, the
overall results were similar, with some exceptions (for example, the Liberec and Karlovy Vary regions).
Assuming that all users of services would be recipients of the care allowance, it can be stated that a strong
relationship was also detected in the Usti nad Labem and Central Bohemian regions. On the contrary, lower
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values were detected in the Liberec Region in 2013, 2015, 2018, 2019 and in the capital city of Prague in years
2011, 2012, 2014, 2016 and 2017. It is evident that in the capital city of Prague and in the Moravian-Silesian,
Olomouc and Liberec regions there has been an increase in the relationship between the number of service users
and recipients of social benefits since 2015.

The Spearman and Pears correlation coefficient was used to evaluate the relationship between the number of
residential service users and the number of seniors living in individual regions. The analysis was performed for
all monitored years, see Table 6. To verify the reliability of the resulting values of the Spearman correlation
coefficient, the Bootstrap method was used here, see Table 7.

Table 6 — Spearman and Pearson correlation coefficient: users of social services and total number of seniors

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Spearman correlation coefficient | 0,851 | 0,837 | 0,899 | 0,785 | 0,846 | 0,851 | 0,890 | 0,912 | 0,952
Pearson correlation coefficient 0,802 | 0,800 | 0,817 | 0,804 | 0,826 | 0,834 | 0,861 | 0,876 | 0,885
Source: Ministry of Labour and Social Affairs (2011-2019), own data processing.

Table 7 — Verification of the reliability of the resulting values of the Spearman correlation coefficient

Bootstrap
CI 95 % 2011 2012 2013 2014 2015 2016 2017 2018 2019
Lower 0,461 0,386 0,598 0,311 0,462 0,464 0,609 0,651 0,776
Upper 0,996 0,987 0,995 0,987 0,987 0,995 0,995 0,996 1,000

Source: Own data processing.

The values of Spearman's and Pearson's correlation coefficient confirm a very strong relationship between the
observed variables. It is evident that this relationship has been increasing year-on-year since 2015. The growth of
statistical dependence is also confirmed by the lower and upper confidence intervals of the correlation coefficient
according to the Bootstrap method. Among the monitored parameters, there has been a noticeable increase since
2015, i.e. a growing number of seniors and the number of users of selected residential social services caused by
the establishment of new social facilities and thus an increase in bed capacity. As can be seen from Table 5,
differences in the results were detected mainly in the Usti nad Labem and Zlin regions (strong positive
relationship) and in the capital city of Prague (low relationship).

5 Conclusion

Demographic aging of the population represents a significant problem of economic policy in relation to the
provision of the necessary long-term health and social care to a sufficient extent, or pension provision, especially
in relation to the social system. Population aging is currently one of the most binding and discussed topics not
only in the Czech Republic. Addressing this issue is one of the key priorities of social policy makers. Social
services, which are defined by Act No. 108/2006 Coll., On social services, play an important role in providing
long-term social care services for the elderly. The social services sector offers several types of social services
that serve to provide long-term care for people with low self-sufficiency caused by old age or unfavorable health
status.

Residential social services (homes for the elderly and special regime homes) are among the most demand social
services among the elderly. These services are mainly demanded by people with a high grade of dependence on
the assistance of another physical person and therefore need all-day social and health care, which could not
always be provided to the necessary extent in the natural social environment. According to the statistical
yearbooks of the Ministry of Labor and Social Affairs, it is possible to identify the main trends in the use of
social services in terms of territorial scope and structure of service users.

Findings regarding the extent of use of selected residential social services and the structure of users by gender
showed that the analysis for the period 2011-2019 can identify differences between the number of users of
services, even within the interregional comparison. The highest number of users of selected residential social
services was detected within the Moravian-Silesian, Central Bohemian, Usti nad Labem and South Moravian
regions within the time period. These are the regions in which most providers of given residential social services
operate. During the monitored period, a gradual increase in the number of users of the special regime homes
service was found; in the case of the homes for the elderly service, on the other hand, a gradual slight decrease
was recorded since 2014. The results of the analysis of the structure of users by sex showed that in both
residential services, women predominate among users (the number of women is 60 % more than men). This fact
was found identically in all regions.
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The analysis of the strength of the relationship between the number of service users and the number of seniors
(as well as the number of care allowance recipients) was confirmed to be very strong. In the monitored years, the
strength of the relationship was evident especially in the Usti nad Labem Region, on the contrary, a very low
strength was detected in the capital city of Prague. As for other regions, the overall results were similar in most
regions (19-24 users of services per number of seniors per 1,000 persons). In the Moravian-Silesian, Olomouc,
and Liberec regions and in the capital city of Prague, there has been an increase in the positive relationship
between the number of service users and care allowance recipients since 2015.

Based on the findings, it can be stated that the Moravian-Silesian Region is one of the regions with a high
number of users of selected residential social services, which is mainly due to a higher number of providers
operating in the area and extensive availability of bed capacity. In terms of the analysis of the relationship
between the monitored variables (number of users versus number of seniors and number of recipients of care
allowance), the Moravian-Silesian Region does not differ significantly (positively or negatively) from other
regions. However, as stated in the chapter Theoretical Background, the priority of the region is to keep seniors as
long as possible in their natural social environment, to which the territorial social policy is adapted.
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Abstract

Paper evaluates intensity of research and development, resp. research and innovation potential
of Czechia and its regions. The aim of the paper is to compare the trend in intensity of
research and development in the Czech-Polish context and to assess the research and
innovation potential of the Czechia’s regions. The first part of the analysis confirmed the
higher intensity of research and development in Czechia in comparison with Poland. The
second part of the analysis, focused on research and innovation potential of Czechia’s regions,
confirmed the dominance of Prague region and the worst position of the Karlovy Vary region,
when the fundamental indicators for the period of years 2010-2019 were considered.
However, the results of multi-criterial assessment of the regions’ research and innovation
potential, based on key performance indicators, revealed the best position of the Karlovy Vary
region. Results of the correlation analysis showed strong and positive relationships between
fundamental indicators of research and innovation potential of Czechia’s regions. Case study,
comparing research and innovation potential of the Pardubice and South Bohemian regions,
confirmed their position within the overall assessment of their intensity in research and
development (total expenditures on research and development), but the stronger position of
Pardubice region was identified with respect to other indicators (research and development
workplaces, researchers and patents).

Keywords: Czech regions, development, indicators, research, R&D expenditure

JEL Classification: O32, R58, C10

1 Introduction

Science, research, development and innovations belong to the important resources of economic growth and
social welfare. Research and development contribute vitally to the creation of new knowledge, products and
technological processes. The European Research Area (ERA) gathers European resources related to science,
research and innovations with the aim to ensure better coordination of these activities at the level of the
European Union Member States, the European Union level, resp. at the level of the regions within the Member
States. Standardly, the basic, applied research and experimental research are recognized with respect to the
research and development activity (OECD, 2015). The strong cooperation among institutions accompanied with
the high level of public sector’s participation seems to be a key factor for the successful progress of the
innovation and research-development environment (Klimova et al., 2020; Graf and Menter, 2021). These
institutions include universities, research institutes and other institutions having the characteristics of synthetic
knowledge basis with business enterprises (Soukalova, 2016). The tightest relationships exist especially with the
educational sector, resp. with the institutions of tertiary education, within the framework of other forms of
cooperation (Schwarzova and Litschmannova, 2019). In relation to the research and innovation progress, it is
necessary to examine wider consequences, as well as research and development capacities of the public and
business sphere (Gardocka-Jalowiec, 2012; Hunady et al., 2018; Adamowicz, 2021). In Czechia, the National
Research, Development and Innovation Policy contributes to the progress in the key areas of research and

77



development (R&D). These key areas include especially management and financing of the R&D system;
development of human resources; quality and international excellence in R&D; collaboration between the
research and application sphere; and the innovation potential as well (RVVI, 2021a).

1.1 Research and Innovation Potential in European Dimension - Literature Review

Intensity of research and development, as well as the development of the innovation capacity at the national and
regional level was thematized in the studies of Rodriguez-Pose and Crescenzi (2008); Szarowska and Zurkova
(2017).

Innovation potential and innovation environment, relationship between economic performance and for-
innovation factors, or the evaluation of the expenditures on research and development as the preconditions for
the innovation performance of the European Union Member States and regions were identified by Capello and
Lenzi (2013); Bednar and Halaskova (2018), or Kraftova and Kraft (2018). Their findings confirmed that the
efficiency of the use of innovations was not related only to the strength of local knowledge basis. The
importance of R&D activities for regional growth and the focus on intelligent growth, based on knowledge and
innovations with the emphasis placed on regional environment, was recognized. Other researches showed that
the contribution of the expenditures on research and development to economic performance was not unchanging,
and increasing expenditures could be in some cases accompanied with lower growth of economic performance in
a country or in a region.

The innovation and research potential has already been examined within the Czech dimension too (Klimova,
2013; Kovacsova, 2014; Srholec and Zizalova, 2014; Soukalova, 2016; Klimova et al., 2020), or it has been
presented in wider consequences in the context of the Visegrad Group countries (V4 countries), including
Poland, Czechia, Hungary, Slovakia (Sipikal et al., 2010; Melecky and Stanickova (2011); Hunady et al., 2018).
The trend of the expenditures on research and development in the V4 countries between the years 2004-2018,
demonstrated by Jablonska (2020), showed that the structure and dynamics of the expenditures on research
differed among them. However, the innovation potential of the V4 countries was still low in comparison with the
European Union level. Sipikal et al. (2010) compared activities of the innovation strategies in the V4 countries’
regions and they identified the key differences and higher similarities between the regions of the same country.
They revealed that lower similarities in the innovation potential existed between regions with similar level of
development. Halaskova and Halaskova (2018) compared research potential of the Czech and Polish NUTS2
regions with respect to the selected indicators of the R&D using the correlation analysis. Zdrazil and Mateja
(2013) evaluated the science, research, development and science-research potential index focusing on disparities
and dynamics of the changes in the Czech and Slovak NUTS2 regions between years 2001 and 2011. Roszko-
Wojtowicz et al. (2019) or Adamowicz (2021) examined research and innovation potential in the Polish context.
Adamowicz (2021) proved lowering disproportions in the innovation potential of three Eastern Poland regions
and consequence between the innovation level and regions’ economic growth. Roszko-Wojtowicz et al. (2019)
identified the intensity of research and development in so-called high-tech sectors with high level of total factor
productivity, which was affected by the expenditures on research and development of the business enterprises.

2 Material and Methods

The analysis presented further uses the data taken from the Eurostat (science, technology, digital society) as well
as from the Czech Statistical Office (regional data for Czechia). In the first part of the analysis, an attention is
given to the total expenditures on research and development (R&D) as the fundamental financial indicator, and
the indicator of the innovation performance and competitiveness. The comparison of the trend in research and
development, resp. innovation potential, in Czech-Polish context and the regional context of Czechia is done for
the period of years 2010-2019. The year 2010 represents the initial year of the Strategy Europe 2020, and the
year 2019 is the last year with available statistical data for all selected indicators. Regions of South-Bohemia and
Pardubice are presented in the case study covering the period of years 2013-2018.

The analysis focuses in its second part on the relationships between selected R&D indicators, when the attention
is given especially to expenditures on R&D in private sector (BERD), public sector (PERD) including
government sector (GOVERD) and higher education sector (HERD), research and development personnel (RDP)
and patent applications submitted by domestic applicants (PAS). The strength and tightness of these relationships
is examined with the use of the method of correlation analysis — the Pearson’s bivariate correlation (PC)
processed in SPSS. Abu-Bader (2021) considers Pearson’s correlation one of the most common parametric
techniques of the inferential statistics. The Pearson bivariate correlation is based on the method of covariance
and it gives information about the magnitude of the association, or correlation, as well as about the direction of
the relationship between two considered variables. The correlation between them can be assessed using the PC
as positive (direct) or negative (inverse), or no relationship between two variables can be identified. The
Pearson’s correlation coefficient is computed as follows:
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cov(x,y)

PC= e M
Where cov (x, y) is the covariance of x and y, var (x) is variance of variable x, and var (y) is the variance of y. PC
is calculated for the relationships between variables BERD, PERD, RDP and PAS. When the correlation is
assessed between the R&D resources’ variables (expenditures and personnel) and R&D outcome’s variable
(patent applications), the delay between resources’ variables and outcome’s variable is expected in the length of
one year. It means that PAS as the outcome’s variable is considered in the year ¢ and resources’ variables BERD,
PERD and RDP are considered in the year #-1. The correlation analysis is done for the period of years 2010—
2019 when the relationships between the resources’ variables are considered. Therefore, PC is calculated for n
observations and n = 140 (10 years and 14 regions, 10 x 14). However, when the relationships between the
resources’ variables and the outcome’s variable are assessed, the period covered by analysis is shorter because of
the delay. Thus, the analysis covers nine years and 14 regions of Czechia, and PC is calculated for n = 126 (9 x
14). The relationships between variables are demonstrated with the use of scatter plots processed in SPSS as
well.

Relative performance of the Czechia’s regions in terms of the use of resources for their research and innovation
potential with respect to the outcome is assessed with the use of standard benchmarking method. Bogetoft and
Otto (2011) consider benchmarking a systematic comparison of the performance of one entity (e.g. region)
against other entities (e.g. regions). The idea is that the compared entities transform the same types of resources
to the same types of outcomes/outputs. The simple benchmarking method deals with the cost functions or with
so-called Key performance indicators (KPIs). KPIs are expressed commonly as the ratio between an output and
input and they can create the basis for the multi-criterial assessment of the entities’ performance (Goncalves et
al., 2015). The multi-criterial assessment of the research and innovation potential of the Czechia’s regions deals
with three KPIs that are defined for individual regions and years as follows:

KPI, = 225 KPI, = = ; KPI; =+ @)
BERD PERD RDP

All indicators are then considered the criteria, which maximum value is required. The multi-criterial assessment
is done for the period of years 2010-2018, when again the one-year delay between resources’ variables and
outcome variable is assumed. Assessment deals with normalized values of three KPIs and considers them as the
criteria with the equal weights (1/3). The multi-criterial assessment is done with the use of Weighted sum
method. This approach enables to obtain the Composite indicator (CI) assessing the research and innovation
potential of the Czechia’s regions, when CI is calculated as the weighted sum of three criteria’s values. The
values of CI range from 0 to 1 and they are calculated for each year and region.

3 Results and Discussion

This section of the paper deals with the topic of research and development in the Czech-Polish context and with
the analysis of research and innovation potential in the conditions of the Czechia’s regions. As a part of the
overall analysis, the case study comparing selected indicators of research and development in two Czechia’s
regions (regions of Pardubice and South Bohemia) is presented as well.

3.1 Research and Development in Czech-Polish Context

Simple and composite indicators are commonly used to measure the innovation performance in the international
context. Simple indicators, based on financial data, are easy to calculate and understand. However, their
information value is limited, when the research and innovation potential is considered (RVVI, 20201b). Further
analysis introduces comparison based on one of the simple indicators — gross expenditures on research and
development (GERD). GERD belongs to the core indicators related to objectives and targets defined by the
Strategy Europe 2020. GERD includes all investment and non-investment expenditures on research and
development regardless their sources, and the expenditures are counted for one country and one year. If the
GERD is expressed as the percentage of GDP, it defines so-called R&D intensity. Trends in development of the
GERD values for Czechia and Poland are documented for the period of years 2010-2019 in Table 1.

Table 1 — R&D Intensity — Total R&D expenditure (% of GDP)

R&D intensity 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Czechia 1.33 1.54 1.77 1.88 1.96 1.92 1.67 1.77 1.90 1.94
Poland 0.72 0.75 0.88 0.88 0.94 1.00 0.96 1.03 1.21 1.32
EU (EU28) 1.92 1.96 2.00 2.02 2.03 2.04 2.04 2.08 2.11 2.14

Source: Authors according to Eurostat (2021)
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Results presented in Table 1 demonstrate increasing intensity of research and development (increasing total
expenditures on research and development as the percentage of GDP) in Czechia and Poland. The higher are
these expenditures, the better are the preconditions for the growth and strengthening of the innovation potential
in both countries. Results reveal that Czechia was nearly twice as intensive as Poland. The R&D intensity was
the highest one in Czechia in the years 2014 and 2019, and in Poland in the years 2018 and 2019. However,
when Czechia and Poland are compared with the mean value calculated for all European Union Member States
(EU28), it is obvious that their intensity was lower than these mean values for the whole period of years 2010—
2019. Besides the R&D intensity, which is affected not only with the GERD but also with the growth of GDP,
other simple indicators can be used. An indicator expressing the gross expenditures on research and development
in PPP per one inhabitant is one of the most commonly used in the international comparison. This standardized
indicator eliminates not only different sizes of compared countries but also their different price levels (RVVI,
2021b).

Total expenditures on research and development can be further decomposed with respect to the sectors where the
research and development is performed. Then, expenditures can be classified as being spent in public sector,
including government’s expenditures on research and development (GOVERD) and expenditures of the higher
education institutions on research and development (HERD), and expenditures on research and development
spent in business sector (BERD). Decomposed expenditures for Czechia and Poland are presented in Table 2. In
Czechia, higher expenditures, expressed as the percentage of GDP, were spent in business sector, and their
annual growth is evident. The lowest expenditures were spent on research and development in the governmental
sector. Poland had lower R&D intensity than Czechia (see the Table 1) and this lower intensity was also
reflected in the structure of the Polish expenditures on research and development. However, higher expenditures
were spent in business sector in Poland, similarly to Czechia. By the year 2015, expenditures of Polish public
sector were relatively equally distributed between governmental and higher education sectors, but in the year
2016, position of the Polish higher education sector was strengthened and at the same time, the role of
governmental sector was weakened (see Table 2).

Table 2 — R&D expenditure by sector performance in Czechia and Poland (% of GDP)

i‘:;t]‘)’r performance | »o19 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
R&D expenditure on Business enterprise sector (BERD)

Czechia 0.77 1 0.85 | 0.95 1.02 1.10 1.04 1.02 1.11 1.18 1.20

Poland 0.19 | 0.23 | 0.33 0.38 0.44 0.47 0.63 0.67 0.8 0.83

R&D expenditure on Government sector (GOVERD)

Czechia 029 | 031 | 0.33 0.34 0.36 0.39 0.30 0.30 0.31 0.32

Poland 0.26 | 0.26 | 0.25 0.24 0.23 0.24 0.02 0.02 0.02 0.02
R&D expenditure on Higher education sector (HERD)

Czechia 0.27 | 0.38 | 0.49 0.51 0.5 0.48 0.34 0.35 0.41 0.42

Poland 0.27 | 0.26 | 0.30 0.26 0.28 0.29 0,30 0.34 0.38 0.47

Source: Authors according to Eurostat (2021)

3.2 Research and Innovation Potential of the Regions of Czechia

The resources and outcomes of research and development at the national and also at the regional level of Czechia
are assessed with the use of selected indicators concerning research, development and innovations. In presented
analysis, an attention is paid to the research and innovation potential of the Czechia’s regions during the period
of years 2010-2019 (see Table 3). Comparison of total R&D expenditures revealed the dominant position of
Prague in comparison with other regions. Prague had got the best-assessed research and innovation potential of
all regions with respect to other indicators of research and development as well, when these indicators include
the R&D personnel (recalculated to the full-time devoted to R&D), number of workplaces and number of
submitted patent applications. On the contrary, Karlovy Vary region reached the lowest values of all selected
indicators. However, the trend of increasing R&D expenditures was observed for all Czechia’s regions, which
reflects improving preconditions for the growth of their innovation performance.
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Table 3 — Total expenditures on research and development in Czechia’s regions, years 2010-2019 (mil. CZK)

Region 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Prague 20882 | 22941 | 24689 | 26165 | 29443 | 32999 | 27632 | 32034 | 36868 | 40115
Central Bohemia 6017 6 350 6677 9718 9 879 9991 | 11175 | 14357 | 16343 | 16761
South Bohemia 2114 2193 2 537 2534 2488 2 665 2 846 2928 3442 3768
Plzen 2295 3142 3779 4133 4737 4607 3447 3614 4362 5098
Karlovy Vary 106 124 204 115 151 203 173 211 246 325
Usti nad Labem 731 843 1125 1 084 1216 1097 862 902 1054 1328
Liberec 1452 1861 2 860 2366 2614 2520 2654 2895 3426 3681
Hradec Kralove 1479 1679 1 680 1890 2 054 1987 1 808 2151 2515 2873
Pardubice 2136 2472 2783 2 687 2727 2650 2532 2775 3 146 3187
Vysocina 743 780 922 1160 1502 1536 1408 1384 1594 1 667
South Moravia 8519 | 11192 | 14645 | 16185 | 17012 | 17699 | 14968 | 15486 | 16475 | 18750
Olomouc 1613 2133 3558 3061 3377 2983 2833 3367 4156 4738
Zlin 1787 2118 2317 2254 2749 2533 2622 3356 3530 3787
Moravia-Silesia 3100 4924 4 584 4500 5155 5194 5149 4927 5598 5546

Source: Authors according to Czech Statistical Office (2021)

3.2.1 Correlations between R&D Variables in the Regions of Czechia

If the regions are considered as the performance units in the field of research and development, the relationships
between the resources of their research and innovational potential and the outcomes of their use can be assessed.
These relationships or correlations can be examined with the use of Pearson correlation analysis. First, attention
should be payed to the relationships between the resources’ variables, which are defined as business and public
expenditures on research and development (BERD, resp. PERD) and personnel involved in research and
development (RDP). Table 4 shows the strength and direction of the correlations between the pairs of resources’
variables. The Pearson correlation coefficients are calculated with the use of data observed for the period of
years 2010-2019, thus results reflect 140 observations (10 years and 14 regions).

Table 4 — Correlation between resources’ variables for Czechia’ regions, panel data for the period 2010-2019

BERD and PERD BERD and RDP PERD and RDP

0.805** 0.896** 0.983*x*

** Correlation is significant at the 0.01 level
Source: Authors according to Czech Statistical Office (2021)

The values of PC confirmed strong and positive relationships between the resources’ variables that express
resources (inputs) for the research and innovation potential of Czechia’s regions. The strongest relationship is
identified between the public expenditures on research and development (PERD) and the size of personnel
involved in research and development (RDP).

Then, an attention has to be paid to the relationships between the resources’ variables and the outcome’s
variable. Here, the one-year delay is assumed between the resources’ variables and outcome’s variable, thus the
analysis deals with nine years. The direction and the strength of relationships between three resources’ variables
(BERD, PERD, RDP) and the outcome’s variable (PAS), with the use data observed for the period of years
2010-2019, is presented in Table 5. PC was calculated for 126 observations (9 years and 14 regions) and its
values confirm strong positive relationships between the resources and outcomes of the research and innovation
potential of the Czechia’ regions. The values of PC reveal the strongest relationship between number of patent
applications (PAS) and the size of personnel involved in research and development (RDP).

Table 5 — Correlation between resources’ variables and outcome’s variable for Czechia’s regions, panel data for
the period 2010-2019 (one-year delay)

Variables BERD PERD RDP

PAS 0.764** 0.920** 0.932%*

** Correlation is significant at the 0.01 level
Source: Authors according to Czech Statistical Office (2021)

The relationships assessed in Table 5 with the use of PC are demonstrated also with the use of Figure 1.
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Figure 1 — Relationships between resources’ varaibles and the outcome’s variable, Czechia’ regions, panel data
for the period 20102019 (one-year delay)
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Figure 1 presents relationships between 126 observations for the resources’ variables and outcome variable (9
years and 14 regions) as the one-year delay is assumed. Figure 1 contains three scatter plots, where the submitted
patent applications (PAS) are considered to be dependent variable, as they express the outcomes of the research
and innovation performance of the Czechia’s regions.

3.2.2 Multi-Criterial Assessment of the Research and Innovation Potential of the Czechia’s Regions

The research and innovation potential of 14 Czechia’s regions is assessed as well with respect to three above-
defined KPIs, which are defined as the ratio of the outcomes (PAS) and the resources (BERD, PERD and RDP).
Assessment is done with the use of data observed for the period of years 2010-2019 when the one-year delay
between resources’ variables and outcome’s variable is assumed. It means that assessment is done for 9 years.
Criteria (KPIs) are considered to have the equal weights because they are regarded as having the same
importance for the research and innovation potential of the Czechia’s regions. Values of composite indicator (CI)
assessing the research and innovation potential of all regions and years are presented in Appendix 1.

Figure 2 — Multi-criterial assessment of the research and innovation potential of Czechia’s regions, values of C/
for the period of years 2010-2019 (one-year delay)
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Multi-criterial assessment of regions’ research and innovation potential presented in Figure 2 differs from that
one presented in Table 3 as the Figure 2 deals with the key performance indicators defined as the ratio of
outcomes and resources. If the performance of Czechia’s regions is based on weighted KPIs, the best position
has to be assigned to the Karlovy Vary region, which fundamental indicators had the lowest values in
comparison with other regions. The dominance of Prague, demonstrated in Table 3, is not confirmed from the
perspective of multi-criterial assessment dealing the three KPIs.

3.2.3 Resources for the Research and Innovation Potential of Public Sector: Case Study for the South Bohemia
and Pardubice Region between Years 2013-2018

Research and innovation potential is further demonstrated in the case study dealing with two selected regions —
South Bohemia and Pardubice. South Bohemian region can be described as a region with relative important
participation of the public research-development capacity and diversified manufacturing industry located in the
whole territory of the region. Several universities and other institutions of higher education, as well as institutes
of the Czech Academy of Science, research and development workplaces and teams operate in South Bohemian
region. The purpose of newly established innovation infrastructure (science-technology parks, centres for the
technology transfers) is to constitute the quality of supportive services that should be helpful for current
innovation firms in the successful realization of their business plans and innovation activities. However, the
research and innovation system of Pardubice region can be assessed as an average one with respect to its R&D
parameters. Applied research has got the dominant position within the research activities in the Pardubice region.
The R&D activities can be assigned especially to the large industrial firms located in the city of Pardubice, and a
key role in the regional system of research, development and innovations belongs to the University of Pardubice.
The University of Pardubice has got extensive infrastructural and expert basis in wide range of fields and
specializations (MPO, 2021). The University of Pardubice is the only one university operating in the field of
natural and technical sciences in the region, and thus the University is the most important actor in research and
development in the Pardubice region.

The research and innovation potential of the South Bohemia and Pardubice region, with the emphasis placed on
public sector, is summarized for the period of years 20132018 in Tables 6 — 9.

Table 6 — Total R&D expenditures and R&D expenditures in public sector, South Bohemia and Pardubice
region compared

South Bohemian region Pardubice region
Expenditures on Expenditures on
Year R&D Total R&D
Total expenditures in public sector expenditures in public sector
on R&D (%) on R&D (%)
2013 2 534.18 43.13 2 687.40 23.79
2014 2 488.45 42.25 2727.04 17.89
2015 2 664.73 39.19 2 649.91 20.48
2016 2 846.19 34.73 2 532.06 14.42
2017 292747 39.22 2775.25 14.88
2018 3441.60 39.04 3 146.31 17.85
Mean value 2013-2018 2 817.10 39.59 2 753.00 18.22

Source: Authors according to Czech Statistical Office (2021)

Total expenditures on research and development in both regions reached the comparable values (see Table 6).
However, the structure of expenditures significantly differed. In the South Bohemian region, higher expenditures
were spent in public sector than in Pardubice region, which is also reflected in next Tables 7 and 8. Table 7
shows numbers of workplaces in both regions and the share of public sector in these workplaces, and Table 8
presents the sizes of personnel involved in research and development in both regions.
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Table 7 — Number of R&D workplaces, South Bohemia and Pardubice region compared

South Bohemian region Pardubice region
Year R&D workplaces R&D workplaces R&D workplaces R&D workplaces
total number in public sector (%) total number in public sector (%)

2013 108 19.44 139 8.63

2014 113 18.58 135 8.89

2015 114 19.30 145 8.28

2016 123 17.89 137 8.76

2017 137 16.79 145 7.59

2018 141 16.31 140 7.86

Mean value

2013-2018 123 18.05 140 8.34

Source: Authors according to Czech Statistical Office (2021)

South Bohemian region Pardubice region
Year RDP in public sector RDP in public
RDP (number) (%) RDP (number) sector (%)

2013 818 71.15 977 34.29
2014 918 71.46 1 055 33.08
2015 920 69.46 1105 27.42
2016 965 70.67 1013 30.21
2017 1048 68.42 1014 31.76
2018 966 68.74 998 33.27
Mean value

2013-2018 939 70.00 1027 31.70

Table 8 — Size of R&D personnel, South Bohemia and Pardubice region compared

Source: Authors according to Czech Statistical Office (2021)

In both regions, growing total expenditures on research and development, as well as the increasing number of
workplaces are observed. When the sizes of personnel are compared, it can be seen that the size of personnel
increased in South Bohemia. The proportion of personnel involved in R&D in public sector in South Bohemia is
then twice as large as in Pardubice region. Table 9 shows the patent activity in both regions when the emphasis is
again placed on the patent activity in the public sector. Findings confirm higher involvement of public sector in
R&D in South Bohemia in comparison with the Pardubice region. However, during the observed period of years
2013-2018, the patent activity was higher in Pardubice region with higher involvement of business sector in

R&D.
Table 9 — Patent activities, South Bohemia and Pardubice region compared
South Bohemian region Pardubice region
Year Patents granted for | Patents granted for | Patents granted | Patents granted for
the territory public subjects in | for the territory | public subjects in

(total number) the territory (%) (total number) the territory (%)
2013 17 57.14 34 12.50
2014 20 44.44 46 6.82
2015 9 45.45 33 29.41
2016 26 34,62 34 5.71
2017 18 42.86 31 15.15
2018 29 48.00 25 15.38
Mean value 2013-2018 20 45.42 34 14.16

Source: Authors according to Czech Statistical Office (2021)

4 Conclusion

When the competitiveness of states or regions is assessed, a key importance can be assigned to many factors,
including also the factors concerning the research and innovation environment. In the field of research and
development, indictors measuring resources, defined especially as the financial and human resources, as well as
indicators measuring outcomes, defined as a production of new knowledge and expressed for example in the
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form of patents, have to be considered. Results of comparative analysis presented above revealed increasing
intensity of research and development, respectively increasing total expenditures on research and development as
the percentage of GDP, of Czechia and Poland. Results showed as well that Czechia was nearly twice as
intensive as Poland during the period of years 2010-2019. Results of the comparison of the research and
innovation potential of the Czechia’s regions done for the period of years 2010-2019 confirmed the dominance
of the Prague region and the worst position of Karlovy Vary region, when the fundamental indicators of research
and innovation potential were considered. However, when the assessment was based on three performance
indicators, the Karlovy Vary region received one of the best positions. Relationships between the resources’
variables (BERD, PERD, RDP) of the research and innovation potential of the Czechia’s regions as well as
relationships between the resources’ variables and the outcome’s variable (PAS) were assessed as strong and
positive. Special attention was paid as well to two selected regions — South Bohemia and Pardubice, when the
presented case study confirmed positions of South Bohemia and Pardubice region in previous overall assessment
of regions’ research and innovation potential. However, deeper comparison of these two regions revealed higher
potential of Pardubice region with respect to the selected indicators defining the research and innovation
potential of both regions (number of workplaces, size of the personal involved in research and development,
patent applications).
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Appendix

Values of CI assessing multi-critically the research and innovation potential of Czech regions

Region 2010 2011 2012 2013 2014 2015 2016 2017 2018
Prague 0.23 0.41 0.15 0.23 0.17 0.15 0.16 0.20 0.32
Central Bohemia 0.03 0.05 0.06 0.04 0.04 0.09 0.11 0.10 0.44
South Bohemia 0.09 0.21 0.06 0.20 0.11 0.08 0.13 0.02 0.39
Plzen 0.06 0.12 0.00 0.07 0.02 0.03 0.00 0.06 0.31
Karlovy Vary 1.00 0.96 1.00 1.00 1.00 1.00 0.60 0.91 0.00
Usti 0.47 0.48 0.02 0.43 0.33 0.30 0.35 0.62 0.67
Liberec 0.45 0.48 0.19 0.38 0.24 0.18 0.23 0.19 0.57
Hradec Kralove 0.17 0.40 0.32 0.23 0.11 0.13 0.68 0.28 0.52
Pardubice 0.11 0.34 0.12 0.17 0.18 0.17 0.15 0.28 0.45
Vysocina 0.10 0.22 0.09 0.05 0.08 0.10 0.32 0.12 0.74
South Moravia 0.12 0.18 0.07 0.06 0.02 0.01 0.02 0.10 0.23
Olomouc 0.08 0.13 0.10 0.16 0.08 0.15 0.18 0.26 0.38
Zlin 0.24 0.30 0.13 0.19 0.10 0.15 0.16 0.17 0.47
Moravia-Silesia 0.29 0.53 0.19 0.39 0.19 0.24 0.29 0.40 0.60

Source: Authors according to Czech Statistical Office (2021)
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Abstract

Transport is one of the key components of every municipality and has long remained an
important player in the process of forming not only the municipalities themselves but also
higher territorial units. There is a great effort to reduce the burden on the environment, noise
and transport costs by restricting the entry of passenger cars and move towards greater use of
urban public transport in metropolises. Expenditures on public transport are among the largest
items of city budgets in the Czech Republic and are growing with the number of inhabitants
and the total area of the city. The article presents the outputs that arose within the solution of
the project TLO1000145 “Methodological - application tools for efficiency financial
management of territorial structured Statutory City*. The outputs of the article are focused on
the area of transport, as it is one of the key areas of the budget of the Statutory City of
Ostrava. As part of this project, a questionnaire survey was conducted in 2020 aimed at the
inhabitants of Ostrava. The aim of the research was to find out what opinions and attitudes the
inhabitants of Ostrava have about the functioning of public transport in the city.

Keywords: expenditures, public services, public transport

JEL Classification: H72, R42, R12, R53

1 Introduction

Individual car transport significantly burdens the environment, especially in the centres of large metropolises.
There is significant pollution of the environment, traffic jams and an increase in overall noise in cities, which
negatively affects the living standards of the inhabitants of these metropolises. Currently, there is a significant
tightening of legislation in the area of car operation. However, increasing demands are also placed on public
transport operators in the Czech Republic.

Urban public transport can be defined as a system of passenger public transport lines designed to provide
transport services in the territory of the city by means of public transport. A specific public transport system can
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be ensured by bus, tram or trolleybus transport. In cities with a population of over one million, it is the metro or
overhead railways served by trains [1]. The effort of large metropolises, in particular, is to reduce the
environmental burden of transport or to minimise its negative impact. The biggest problem in today’s large
metropolises is individual car transport, which pollutes the air due to CO2 emissions, increases overall noise, and
causes a very common phenomenon called congestion, which has many negative economic and environmental
impacts [2]. As part of the provision of transport in cities, the optimisation of the transport system in relation to
environmental and cost sustainability has been addressed for a long time [3].

Urban public transport is part of every modern metropolis and serves to satisfy the transport requirements of the
population, while its function is given by the characteristics in relation to managing the needs of population
transport, the environment, and the investment intensity of the transport system. To ensure these needs, a perfect
organisation within the integrated transport system and synchronisation of technical development is necessary, as
well as all management, organisational, tariff, planning, and investment activities. The current dynamic
environment places high demands on the efficiency, speed, safety and quality of the urban transport system, but
also on evaluating the efficiency of spending funds.

In the vast majority of cases, the financing of urban public transport currently represents the greatest burden on
urban public budgets in the Czech Republic and in the European Union cities. Every year, municipal budgets
have to deal with the financing of a demonstrable loss and a reasonable profit for their own transport companies
or contract carriers. The scope provided by public transport is subject to the approval of the city council, which is
responsible for providing transport on its territory. A common problem of transport companies is their
underfunding; due to the regulation of fare prices and the reduction of demands on the city budget, they cannot
create sufficient reserves for fleet renewal and modernisation of operations. Thus, cities are forced to increase
subsidies for public transport at the expense of other activities or are facing a reduction in the scope of the public
service. Therefore, a number of professional works deal with the issue of comparing prices in public transport
(e.g., determining the socially optimal price), setting the frequency and subsidies, evaluating the efficiency of
road infrastructure, evaluating urban public transport, or evaluating investments in transport infrastructure
capacity development [4,5,6].

As already mentioned, the pressure to ensure the maximum efficiency of the services provided and the use of
public resources not only at the level of individual countries but also at the level of individual cities is constantly
increasing. This need is also very noticeable in statutory cities, which carry out budgeting (solve the budget
process) at the city level and at the level of city districts. In the Czech Republic, the regulation of Act No.
194/2010 Coll. Law on public passenger transport services and amending other laws approved in accordance
with the European Union on 20 May 2010 fundamentally affects the methods of financing public transport.

Expenditures on public transport are among the largest items of city budgets in the Czech Republic and are
growing with the number of inhabitants and the total area of the city. City budgets contribute to the
compensation depending on their size. Smaller cities (about 50,000 inhabitants) provide subsidies to transport
companies in the amount of about 8-10% of their tax revenues. In contrast, larger cities provide around 16-20%.
The traditional financing model in the Czech Republic is a situation where the passenger’s contribution to the
total operating costs of public transport (PT) represents only a particular part; the rest is paid in the form of
subsidies. In the conditions of the Czech Republic, the amount of this contribution is typically only 40% of the
cost of a given trip. The city will pay the remaining 60% of the price for the passenger from public funds. [7-
12]. he necessary high subsidies for public transport have many negative effects; in the case of a lack of financial
resources in the public budget, the main immediate impact is the insufficient flow of investment funds in public
transport. The investment parts of the subsidy are limited. As the operator of regulated non-market public
transport is forced to cooperate with an ultimately market environment (e.g., with companies supplying fuels and
energy), the costs of operating PT (vehicle-kilometre) increase as the market requires, but it is not possible to
respond to them adequately as the market requires.

2 Material and Methods

The Statutory City of Ostrava (SCO) differs from other Czech and European cities in its residential structure.
Ostrava consists of three natural centres of settlement and thus forms a polycentric residential structure around
three core areas - around the historic city centre in Moravian Ostrava, Ostrava-South and Poruba. Ostrava is
divided into 23 city districts, the largest of which has about 100 thousand inhabitants and the smallest under 1
thousand residents. Approximately 300 thousand people live in the city of Ostrava, including 10 thousand
foreigners. The city has an area of 21,400 ha, which is an area that could accommodate up to 1 million
inhabitants. The built-up area with lower building density, a number of gaps, peripheral places and barriers are a
major problem in the development of the city and the effective maintenance of its infrastructure. Although the
population of Ostrava has been declining since the 1990s, the decline is not large enough to diminish the present
and future importance of Ostrava. The inhabitants of Ostrava place new demands on improving the quality of life
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in all city districts. The Statutory City is required to be more efficient in its management, including the
application of modern technologies in relation to citizens and city administration and applying a community and
participatory approach to its development. The largest city districts require faster connections by public transport
[13].

In the period 2018-2020, the project in the Statutory City of Ostrava “Methodological and application tools for
the efficiency of financial management of a territorially structured Statutory City” was solved. The project
responds to the need to optimise and make available the participation of internal and external stakeholders in the
processes of all phases of budgeting, both at the level of the city and city districts. Within the above-mentioned
project, data for the year 2017-2019 were analysed and processed.

The economic results of the urban districts and the Municipal Council of the Statutory City of Ostrava for the
period 2017- 2019 were analysed [14]. In terms of expenditure sections, the SCO budget, the highest
expenditures are those on transport (mostly covered by the city authority), housing, communal services and
territorial development (mostly financed by municipal districts), and administration, where the share of
municipal expenditures and city districts is almost balanced. In 2017, 21 expenditure sections were identified in
the SCO budget, in 2019 only 17 were identified, so the number of expenditure sections was reduced. The
division of transport was not affected by any adjustments and reductions. The highest share of municipal
expenditures in 2017 is transport expenditures (about 25.1% of all expenditures). In 2019, transport expenditures
make up about 25.0% of all expenditures. On average, city districts spent CZK 13,784,000 on transport. CZK,
and per capita CZK 1.6 thousand, and in 2017 and in 2019 on average, city districts spent CZK 19,062 thousand,
and per capita CZK 1 474.1 thousand. From the above data, a growing trend in transport spending can be traced.
The analyses of expenditures of the Statutory City of Ostrava for the monitored period made it possible to
monitor expenditures both from the point of view of SCO as a whole, from the point of view of municipal
administration, and from the point of view of individual municipal districts. They have shown basic aspects of
expenditures of territorially divided Statutory City and clearly demonstrate that expenditures on public transport
in the Czech Republic are among the largest items of city budgets, and not otherwise in the city of Ostrava.
Therefore, it is necessary to pay increased attention to this area.

In 2020, the research team of the TACR (Technology Agency of the Czech Republic) project, in cooperation
with the Respond agency, conducted a questionnaire survey among the inhabitants of Ostrava. The aim of the
research was to find out what opinions and attitudes the inhabitants of Ostrava have about the functioning of
public transport in the city and other selected issues. The article presents opinions that substantially explain the
essence of the research. 154 respondents took part in the research. They were selected based on the quota
regulation and also according to their location of residence in Ostrava. No gender distinction was made between
the respondents, but similar surveys conducted in the Czech Republic earlier showed that the quality of transport
is perceived similarly by both groups. The results of the survey were intended to provide an answer to the
question of how satisfied the citizens of Ostrava were with the functioning of Public Transport in Ostrava. The
questionnaire contained a total of 9 main questions, where respondents expressed themselves using a rating scale
(1 = very satisfied to 10 = very dissatisfied, 99 = I do not know). The questions focused mainly on the
satisfaction of citizens with the offer of connections, whether on weekdays or on weekends and on the
observance of timetables. The general part of the questions was then focused on the education, age and social
status of the respondents. Figure 1 shows the individual groups of respondents in terms of age.

Figure 1 - Age structure of respondents
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Table 1 shows the numbers of respondents in individual age groups and with respect to economic activity.
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Table 1 - Numbers of respondents in individual age groups and with respect to economic activity

18-29 30-39 40-49 50-59 60 and In total
years years years years more
years

economically inactive 2 2 4 48 56
businessman, company owner 1 2 2 5 2 12
student (apprentice) 12 12
employee doing mental work 6 12 21 13 4 56
employee doing manual work 3 3 3 9 18
Total sum 22 19 28 31 54 154

Source: Elaborated by the authors

The most numerous group, which was represented in the survey by 35%, are economically inactive respondents
in the age category of 60 and over. Furthermore, a large group consists of the economically active age group 50-
59 years (20%).

The respondents’ residences were divided according to city districts. The most numerous group were
respondents from Poruba (24%) and Silesian Ostrava (21%), while respondents from Krasné Pole, Pustkovec
and Lhotka (0.6%) were the least represented. The last data examined by the respondents was their level of
education. The group with completed secondary education was the most represented here, followed by groups
with university education, especially in the age category 40-49 years.

Almost 77% of respondents are satisfied with the offer of connections on normal working days, see Figure 2.
Only 1.3% of respondents stated that they were very dissatisfied with the offer of connections. In general,
respondents from larger city districts, such as Poruba, Svinov, Slezska Ostrava, showed greater satisfaction in the
range of 10 and 9, where the offer of connections on working days and the availability of public transport stops
is greater. On the contrary, satisfaction in peripheral areas such as Polanka nad Odrou, Host'alkovice or Hrabova
ranged from 3 to 5. The age category and economic activity of the respondents did not show any significant
differences in the evaluation of satisfaction.

Figure 2 - Satisfaction of respondents with the offer of connections in SCO on working days
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The overall satisfaction with the offer of connections on Saturdays and Sundays decreased. 68.2% of respondents
ranged from 2 to 5. The number of respondents who were unable to assess the situation also increased (the age
group 50-59 years had the largest representation in this group, over 44%). Unlike normal working days, there
was dissatisfaction with the offer of connections in Silesian Ostrava and Polanka nad Odrou.

Figure 3 - Satisfaction of respondents with the offer of connections in the SCO on Saturdays and Sundays
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The question “Satisfaction with transport services (line management)” caused a problem for the respondents (it
was not properly formulated), as 11.6% of respondents answered, “I do not know”. Most (94%) of these
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responses were from the age group of 60 years and older and from economically inactive respondents. 62.3% of
respondents were satisfied with the transport service, see Figure 4.

Figure 4 - Satisfaction of respondents with transport services
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71.4% of respondents were satisfied with the connection and observance of timetables, see Figure 5. The least
satisfied group was the age category of 50-59 years. And also in the city districts of Ostrava-South and Poruba.

Figure S - Satisfaction of respondents with observance of timetables
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Table 2 shows the numbers of respondents in individual age groups and their satisfaction with the continuity of
connections and observance of timetables.

Table 2 - Numbers of respondents in individual age groups and their satisfaction with the continuity of
connections and compliance with timetables

Satisfaction/age | 18-29 years 30-39 years | 40-49 years | 50-59 years | 60 and more years | In total
1 3 3 7 7 11 31
2 8 2 10 7 24 51
3 5 5 5 2 11 28
4 3 4 2 4 13
5 2 1 5 1 9
6 2 1 1 4
7 1 1 1 1 2 6
8 2 1 3
9 1 1 2
10 2 2
99 1 1 2 1 5
In total 22 19 28 31 54 154

Source: Elaborated by the authors

Over half of the respondents (56.5%) are satisfied with the information about the planned changes in transport,
see Figure 6. Education, age and residence did not show any differences in this case.
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Figure 6 - Satisfaction of respondents with information about planned changes in transport
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In the case of satisfaction with information during emergencies, satisfaction decreased. 36.4% of respondents
ranged from 5 to 10, at the same time, the share of answers “I do not know” increased to 16.2% (especially from
the age groups 50-59 years and 60 and more years), see Fig. 7. The greatest dissatisfaction here was reported by
respondents from the Poruba, Ostrava-Jih and Slezska Ostrava districts.

Figure 7 - Satisfaction of respondents with information during emergencies
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Satisfaction with the operation of the website was reported by 53.9% of respondents, but there was a large group
of respondents 25.3%, who could not answer this question (see Figure 8). These were the age groups 50-59 years
and 60 and over the years. Education did not play a role here.

Figure 8 - Satisfaction of respondents with website traffic
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Most respondents 78.9% are satisfied with the information at the stops, see Figure 9. Age, education and
residence did not play a role here. The answers were very similar in all the groups mentioned.

Figure 9 - Respondents satisfied with information at the stops
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70.1% of respondents are satisfied with the behaviour of drivers. 11.7% of respondents considered the
willingness and behaviour of drivers to be average (rated 5). Residents of peripheral city districts evaluated the
behaviour of drivers more positively than respondents from city districts such as Poruba, Ostrava-Jih or
Moravska Ostrava and Ptivoz.

3 Results and Discussion
The transport system in the Statutory City of Ostrava is characterised by several specific features:

- transporting a large number of passengers over a relatively large and fragmented area compared to cities
with the same population

- significant, spatial and seasonal fluctuations in demand for the services provided,

- high density of the transport network with short distances between the stops and low intervals between
individual connections,

- acharacteristic technical base adapted to the operation of the city.

Based on the analysis of available data, it can be clearly stated that in the Statutory City of Ostrava, expenditures
in the area of transport are constantly increasing, and it can be assumed that this trend will be maintained, as the
Statutory City of Ostrava succeeds in persuading residents to use public transport (it is evident from the
documents of the Dopravni podnik Ostrava, a.s. In recent years, this trend has been most visible especially in
trolleybus transport, where more and more residents prefer trolleybus transport to individual car transport,
mainly due to the high density of trolleybus lines in the city centre.

The main task of public transport in the Statutory City of Ostrava is to provide the necessary quality of services
for citizens in addition to the connection with the concept of sustainable development. The number of
respondents who took part in the survey was 154, the age ranging from 18 to 60+. The questionnaire survey
results have led to the following significant conclusions: almost 77% of respondents are satisfied with the offer
of connections on standard working days, on weekends, the satisfaction with the offer of connections in SCO
decreases slightly. 71.4% of respondents were satisfied with the continuity of connections and observance of
timetables, while the least satisfied group was the age category of 50-59 years. The figure 10 shows municipality
with worst transport accessibility. It is positive that respondents search for information about public transport on
the website of Dopravni podnik Ostrava a.s., but a large group of respondents aged 50 and over do not seem to
use the website regularly, as they were unable to answer this question. It will, therefore, be appropriate to focus
on promoting the use of the website in this age group. Since the objective of Dopravni podnik Ostrava a.s. is to
meet the needs of customers (passengers) and measure their satisfaction, it will be very important to conduct
surveys at regular intervals in order to compare the development of respondents’ opinions and evaluations with
the quality of services provided by Dopravni podnik Ostrava a.s. and to proceed from them when meeting their
transport needs. In order to increase the information value of the surveys, it is desirable to increase the number
of respondents in all age categories.
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Figure 10 - Transport accessibility
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4 Conclusion

Urban public transport is part of every modern city and is necessary to meet the transport requirements of the
population, while its function is given by the characteristics in relation to coping with the needs of transporting
the inhabitants, the environment, and the investment requirements of the transport system. It requires perfect
organisation within the integrated transport system and synchronisation of technical development and all
management, organisational, tariff, planning, and investment activities.

Over the last three years, the Ostrava Public Transport Company has invested three billion in purchasing about
170 low-emission buses powered by compressed natural gas (CNG) and several dozen emission-free electric
buses and trolleybuses with batteries, which can run outside the overhead network. The Statutory City of
Ostrava, like other major world capitals, monitors the development of technology, and its goal is to transform the
current transport system into a transport system that will use only ecological, i.e. emission-free means of
transport. Therefore, it is assumed that in the future, expenditures on urban public transport will continue to be
among the largest items in the city budget, which will increase not only with population and overall city size but
also in connection with ever-increasing environmental concerns. However, it can also be assumed that the
quality of transport in the Statutory City of Ostrava will increase as a result of the planned investments.
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Abstract

Transport is currently an extremely important topic from the perspective of the environment,
the perspective of safety. Transport is also being considered from the perspective of financing,
mostly provided by the state. The aim of this paper is to use the WSA (Weight Sum
Approach) method to identify the quality of road transport in the Czech Republic and in
Poland within the context of selected regions of the European Union for the period 2010—
2018. Both of these regions have rather worse ratings within the context of the results
obtained and in terms of consideration for indicators such as investment in road transport per
1 km of motorway or the total number of fatalities (meaning that they are found in the second
half of the overall order). In the case of the Czech Republic, the result is based on below-
average results across the set of criteria monitored. In Poland, meanwhile, the cause is mainly
the low level of road traffic safety.

Keywords: Czech Republic, European Union countries, Poland, road transport

JEL Classification: C18, O18, R42

1 Introduction

Transport is becoming the driving force of each and every economy. Transport is characterised as the intentional
and organised relocation of objects and persons by way of different types of means of transport (Vavrek, Becica,
2020). Transport is also part of the public sector, which can be analysed according to Stiglitz, Rosengard (2015);
there are four general stages of analysis when addressing each fundamental economic issue: a description of
what the government is doing, an analysis of the consequences of government measures, an assessment of
alternative policies, and an interpretation of the political forces that underlie government decisions. First let us
focus on a definition of transport itself. Zeleny et al. (2017) contend that transport is characterised as an activity
linked to the purposeful relocation of persons and physical objects of a variety of volumes, within a variety of
temporal and spatial contexts, using different means of transport and technologies. Another view is provided by
Surovec et al. (2004), according to which transport means the deliberate activity of relocating persons or goods
in space and time. Pekova et al. (2012) contend that transport can be defined as an activity linked to the
purposeful relocation of persons and physical objects in a variety of contexts - time or volume and spatial. As
Holubova (2014) states, transport is any relocation of persons and material assets carried out either by own force
or by intermediated force. Transport is part of the transport sector, which is a growth sector. It can be added here
that the transport sector as a whole is a growth industry, and that the following are the main factors contributing
to its performance growth:

e Changes in the structure of the manufacturing industry leading to the transfer of economic activities from
traditional centres to new development areas, the process being reinforced by integrative activities.

e Changes in production methods that lead to the need for fast and flexible, user-focused transport, the positive
contribution of which is its influence on accelerating capital turnover: the reduction of stocks, the reduction
of storage demands.

e The rising share of the service sector in the economy; undertaking business in this sphere is linked to an
increase in demands on professional mobility over short, medium, and long distances.
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e The increase in net income and changes in the social and demographic structure of society; the income effect,
increasing work activity among women, the desire to secure mobility leads to a higher share of passenger car
ownership and to an increase in the number and the length of journeys. Zeleny et al. (2017)

Views on the division of transport are different, more complex and simple. In terms of transporting people and
goods, Zeleny et al (2017) distinguish between the following basic modes of transport: road, rail, air, water,
pipeline, combined, urban public transport, special transport, etc.

According to Rektotik et al. (2012), transport can be divided into overland, maritime, and air transport. Overland
transport is considered in a separate section below. Maritime transport, at sea or over oceans, uses ships or
tankers, which are unfortunately not used in the Czech Republic in light of the conditions here, and air transport,
which can be understood as aviation and/or aerospace. Air transport encompasses transport above the surface of
the earth, meaning that it includes balloon flying, parachute jumps, bungee jumping, or a flight in a means of
transport within the Earth's atmosphere. As far as space transport is concerned, European space activities are
mainly conducted by the European Space Agency (ESA). Although ESA is not an EU body, it is strongly
supported by the EU, even financially. Eisler et al. (1998) use the division of passenger and freight transport.
Here transport is divided into passenger and freight transport, which are further divided into public transport and
transport for one’s own needs. The fundamental difference between passenger and freight transport is that in the
case of passenger transport, we are talking primarily about transport of up to 3.5 tons in weight which should
primarily be used for the carriage of persons. In the case of freight transport, vehicles weigh from 3.5 tons
upwards and are used to carry goods, material, etc.

It is important to finance transport and, as Pekova et al. (2012) argue, the resources which finance transport
infrastructure can be divided into public and alternative sources. The following are among such public sources:

e financing from municipal and regional budgets, from which funds are drawn mainly for the construction and
maintenance of transport infrastructure;

o the budget of Statni fond dopravni infrastruktury (State Fund for Transport Infrastructure);
o the budget of the Ministry of Transport;

e foreign support funds and European Union programmes - Structural Funds, Operational Programme
Transport II, etc.

As Pekova et al. (2012) contend, alternative sources include:
e loans from domestic and foreign banks, collecting direct charges for the use of transport infrastructure, and
o funding with the involvement of private capital: Public-Private Partnership (PPP).

Lubomir Zeleny et al. (2017) characterise safety as the condition of optimal functioning of the transport system
without conflict situations and disruption to the fluidity and organisation of traffic. Szczukowski (2017) states
that safety is "a condition without damage or perception of a condition without damage or potential damage”. In
the Polish dictionary, for example, the term safety is defined as a condition which gives a sense of certainty and
guarantees its preservation and the chance to improve and a situation distinguished by a lack of risk of losing
something that one particularly appreciates (Pawlowski, 2020). Holubova (2014) further states that road traffic
safety concerns all citizens and includes three main components: the road system, the human factor, and the
vehicle. These three elements are interconnected by the localisation of traffic incidents and their characteristics
provide the basis for analysing road accidents.

2 Material and Methods

As mentioned, the aim of this paper is to use the WSA (Weight Sum Approach) method to identify the quality of
road transport in the Czech Republic and in Poland within the context of selected regions of the European Union
for the period 2010-2018. The population for processing this analysis is the 28 regions of the European Union
during the reference period, i.e. 2010-2018 (including the UK, which left the EU in 2021). The sample is then
those countries that have available data for the period 2010-2018. The selected regions are marked in blue in
Figure 1, and subsequently evaluated.
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Figure 1 — 14 selected EU regions from the population of countries for actual analysis
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Source: Own processing
These 14 countries are evaluated using the following indicators in order to achieve the principal objective:

Table 1 — Set of evaluated criteria

1A — Investment in road infrastructure in EUR

2A — Investment in road transport per capita

Financing | 3A — Investment in road transport per 1 km of motorway

4A — Number of kilometres of motorway per 1 million inhabitants
5A — Growth rate

1B — Total number of fatalities

Safety 2B — Number of fatalities per 1 million inhabitants

3B — Number of fatalities per 100 km of motorway

Source: Own processing

Indicator 1A covers expenditure on new transport construction and on improving the existing network (OECD
2021). We can use Indicator 2A to see how much investment in road infrastructure there is per capita, so that
individual countries can be compared with one another. We use Indicator 3A to determine how much money
would be invested in 1 km of motorway if only these routes were extended. The aim of Indicator 4A is to
determine how many kilometres of motorway there are per 1 million inhabitants in the sample so that individual
countries can be compared with one another. Indicator 5SA makes it possible to ascertain the percentage year-on-
year change in the total length of motorway in the sample during the reference period. Indicator 1B shows the
number of fatalities in the sample during the reference period. Thanks to indicator 2B, we know how many
fatalities there are per million inhabitants in each country in the sample so that they are comparable with each
other. Indicator 3B aims to determine how many fatalities there are per 100 km of motorway in the selected
states during the reference period. The calculations of Indicators 2B and 3B are shown in Table 3.1. The data for
these indicators are taken from the Eurostat database (2021).

Data to achieve the principal objective are drawn from the Eurostat database (2021a, 2021b, 2021¢) and OECD
(2021). Analyses are processed in MS Excel.

2.1 Characteristics of the Research Sample

The following part of the chapter is devoted to the sample itself from the perspective of the basic data, by way of
which the number of inhabitants and the number of kilometres of motorway are converted per 1 million
inhabitants for the purpose of illustrating the current situation.
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Figure 2 shows the development of the total number of inhabitants in the selected European Union regions. A
decline can be observed from 2010 to 2012, caused by the reduced number of inhabitants in Germany, Romania,
and Poland in those years. The trend thereafter is a rising one, despite smaller fluctuations in the number of
inhabitants between countries.

Figure 2 — Total number of inhabitants in the sample of regions of the European Union (million)
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From Figure 3 we can see the development of the number of motorway kilometres per 1 million inhabitants in
the sample. The graph shows that the number of kilometres increased until 2012, but that there was a significant
decrease thereafter, due to the reduction in the number of kilometres of motorway in Slovenia between 2012 and
2013, i.e. an administrative reduction. The trend has risen again since. There was a step increase between 2015
and 2016 due to the increase in motorways in the Czech Republic, as mentioned above.

Figure 3 — Number of kilometres of motorway per 1 million inhabitants in selected EU regions (km)
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We can observe an increase in the number of inhabitants in the 14 selected regions alongside the increase in
motorway kilometres. We will now consider the results of multi-criteria evaluation using the 6 indicators.

2.2 The WSA Method

The WSA method, or Weighted Sum Approach, is one of the easier methods of multi-criteria evaluation. Among
the more sophisticated are the TOPSIS method (Technique for Order of Preference by Similarity to Ideal
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Solution) or the ELECTRE method (ELimination Et Choice Translating Reality); see Vavrek (2019). It is
therefore a multi-criteria decision-making method for assessing a number of alternatives from the perspective of
the number of decision-making factors. The application of these methods can be found in both the public sector
(Ardielli, Becica 2018; Papcunova et al. 2015) and in the private sector (Pukala, Petrova 2019). The result of this

method is "u", from the word utility. Partial evaluation by means of the individual criteria "u;" would be
interpreted as the partial utility of the i-th variant in relation to the j-th criterion,
o yyTdj . e
Ujj —Ihj_dj|,l—1,2,..,m,]—1,2,...,n )

where: yj - the value in the indicator monitored
d; - the worst possible value of the selected indicator
hj - the best possible value of the selected indicator

If the value of the indicator is close to the best possible value (hj), then the value in the calculation table will be
close to 1. Conversely, if the value of the indicator is close to the worst possible value (dj), then the value in the
calculation table will be close to 0. For the purposes of this thesis, Indicators 1A (investment in road
infrastructure), 2A (investment in road transport per capita), and 3A (investment in road transport per km of
motorway) are characterised as maximisation, and conversely Indicators 1B (total number of fatalities), 2B
(fatalities per 1 million inhabitants), and 3B (fatalities per 100 km of motorway) are characterised as
minimisation.

The weighting was determined on the basis of the method of equal importance (Vavrek, 2015), because we are
unable to objectively determine which of these indicators is of greater importance, or on what basis to determine
this information.

3 Results and Discussion

3.1 Multi-Criteria Evaluation Using the WSA Method in 2010
Table 2 — Decision matrix and results of the WSA method in 2010

country/indicator 1A 2A 3A 1B 2B 3B w

Belgium 348,000,000 | 32.10 197 390.81 850 | 78.4l1 48.21 | 0.37
Czech Republic 1,719,545,029 | 164.36 | 2 342 704.40 802 | 76.66 | 109.26 | 0.48
Germany 12,250,000,000 | 149.75 955612.76 | 3648 | 44.60 | 28.46| 0.53
Spain 7,851,000,000 | 168.89 550483.80 | 2444 | 52.57 17.14 | 0.52
France 14,497,093,953 | 22421 | 127256794 | 3992 | 61.74| 35.04| 0.56
Italy 3,389,000,000 | 57.26 50824835 | 4114 69.50 | 61.70 | 0.30
Luxembourg 182,571,021 | 363.64 | 1201 125.14 32| 63.74| 21.05] 0.62
Austria 390,000,000 | 46.70 226 876.09 522 6250 30.37] 042
Poland 6,509,637,046 | 171.20 | 7595842.53 | 3908 | 102.78 | 456.01 | 0.39
Romania 2,851,137,605 | 140.49 | 8587763.87 | 2377 | 117.12 | 71596 | 0.32
Slovenia 221,000,000 | 107.86 287 760.42 138 67.35 17.97 | 0.46
Finland 890,000,000 | 166.31 | 1 142490.37 272 50.83 3492 | 0.54
Sweden 1,666,090,563 | 178.37 845 302.16 266 | 28.48 13.50 | 0.59
United Kingdom 6,482,927,057 | 103.71 | 1765503.01 | 1905 30.48 51.88 | 0.55

W — results of the WSA method
Source: Own processing based on Eurostat (2021a,b,c), OECD (2021)

Indicator 1A, which shows investment in road infrastructure in EUR in Table 3.4, shows that France, which
provided EUR 14.5 billion in 2010, and Germany, which invested EUR 12.2 billion in road infrastructure,
provided the largest investment. Conversely, Luxembourg invested the least in road infrastructure, spending
EUR 182.5 million during the reference year. When comparing these countries, it is important to note that
France is about 249 times larger than Luxembourg. It can therefore be expected that France's expenditure will be
higher. The Czech Republic invested EUR 1.7 billion in road infrastructure in 2010. As for Indicator 2A, having
the character of maximisation, it can be observed that Luxembourg has the highest per capita investment, in spite
of having the lowest total expenditure in the previous indicator. The figure here is EUR 363.6 per capita for
2010. France had the second highest investment, investing EUR 224.2 per capita in the same year. On the
contrary, Belgium (EUR 32.1), Austria (EUR 46.7), and Italy (EUR 57.26) had the lowest investment, of less
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than EUR 100 per capita, during the reference year. The Czech Republic invested EUR 164.36 per capita in road
infrastructure in the reference year, with almost the same level of investment recorded in Spain (EUR 168.9) and
Finland (EUR 166.3). Another indicator assessed in this method is Indicator 3A (investment in road transport per
1 km of motorway), where it can be seen that the highest investment in road transport per 1 km of motorway was
in Romania (EUR 8.5 billion) and Poland (EUR 7.5 billion). On the contrary, Belgium (EUR 197,000), Austria
(EUR 226,000), and Slovenia (EUR 287,000) invested the least in the reference year in terms of this indicator.
The Czech Republic invested the converted sum of EUR 2.3 billion, meaning it was third among the evaluated
regions. The highest number of fatalities (1B) was in Italy, France, Poland, and Germany. There the number of
fatalities was over 3,000. This might also be due to the higher population in these countries in comparison with
the others. The fewest fatalities were in Luxembourg (32 persons), Slovenia (138 persons), Sweden (266
persons), and Finland (272 persons), where the figure is below 500 in the reference period. There were 802
deaths in the Czech Republic in 2010, meaning that the Czech Republic is in the middle of the countries
monitored in a comparison with other countries. There was a similar number of fatalities in Belgium in that year:
850. This indicator shows that despite the absolute figures for Indicator 1B, where Italy has the highest number
of fatalities, this figure stands at 69.5 deaths when converted to 1 million inhabitants (2B), corresponding to most
of the countries under observation. On the contrary, Romania and Poland have the highest death rates per 1
million inhabitants, with more than 100 fatalities. The fewest fatalities in 2010 were then in Sweden (28.48
people) and the United Kingdom (30.48 people). 76.66 fatalities per million inhabitants were recorded in the
Czech Republic. The final indicator monitored is the number of fatalities per 100 km of motorway (3B). This
indicator shows that only Romania (715.96 persons), Poland (456.01 persons), and the Czech Republic (109.26)
had more than 100 100 fatalities per 100 km of motorway in 2010. It should also be noted that these countries
did not have such an extensive motorway network as other countries during the reference period.. The total
motorway network in 2010 in the Czech Republic was 734 km, in Poland 857 km, and in Romania only 332 km.

3.2 Multi-Criteria Evaluation Using the WSA Method in 2018
Table 3 — Decision matrix and results of the WSA method in 2018

country/indicator 1A 2A 3A 1B 2B 3B W
Belgium 655,906,000 57.54 372 039.71 684 | 60.01 38.80 | 0.39
Czech Republic 1,044,764,479 98.47 834 476.42 656 | 61.83 52.40 | 0.44
Germany 15,630,000,000 | 188.79 | 1189407.20 | 3275 | 39.56 24.92 | 0.62
Spain 3,512,000,000 75.27 225344.88 | 1806 | 38.71 11.59 | 0.43
France 9,630,130,000 | 143.91 825133.24 | 3246 | 48.51 27.81 | 0.48
Italy 3,409,000,000 56.36 490 998.13 | 3334 | 55.12 48.02 | 0.29
Luxembourg 180,379,732 | 299.63 | 1093 210.50 36 | 59.80 21.82 | 0.64
Austria 463,000,000 52.48 265 633.96 409 | 46.36 23471 043
Poland 2,668,638,220 70.27 | 1630200.50 | 2862 | 75.36 | 174.83 | 0.25
Romania 2,181,564,246 | 111.70 | 265074635 | 1867 | 95.59 | 226.85| 0.30
Slovenia 219,000,000 | 105.96 351 524.88 91 | 44.03 14.61 | 0.50
Finland 1,526,000,000 | 276.79 | 1647 948.16 239 | 43.35 25.81 | 0.70
Sweden 2,497,001,960 | 246.73 | 1171 201.67 324 | 32.02 15.20 | 0.69
United Kingdom 8,697,004,973 | 131.23 | 226602527 | 1839 | 27.75 4792 | 0.67

W — results of the WSA method
Source: Own processing based on Eurostat (2021a.b.c). OECD (2021)

Table 3 again shows the same indicators as above, but in the most recent reference year: 2018. For indicator 1A,
which represents investment in road transport, we see that Germany had the highest investment (EUR 15.6
billion). We can observe an increase in such investment compared to 2010, when Germany invested EUR 12.2
billion in road infrastructure. France registered a slight fall in investment of less than EUR 5 billion. As in 2010,
the lowest investment was in Luxembourg (EUR 180 million). The Czech Republic invested more than EUR 1
billion in road infrastructure, a slight decrease on 2010. Luxembourg (EUR 299.63), Finland (EUR 276.79), and
Sweden (EUR 246.73) recorded the highest investment per capita (2A). Investment in these countries exceeded
EUR 200 per capita in 2018. By contrast, the lowest investment per capita was seen in Austria (EUR 52.48),
with Italy (EUR 56.36) and Belgium (EUR 57.54) also investing less than EUR 60 in 2018. A decrease can be
observed in the Czech Republic even after converting to investment per capita; there was a decrease of EUR
65.89 in 2018 in comparison with 2010. Romania (EUR 2.6 billion) and the United Kingdom (EUR 2.2 billion)
registered the highest investment in road infrastructure per 1 km of motorway (3A), and were the only two
countries observed where investment was higher than EUR 2 billion in the reference year 2018. After those there
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were countries that invested more than EUR 1 billion, but less than EUR 2 billion. These were Finland (EUR 1.6
billion), Poland (EUR 1.6 billion), Germany (EUR 1.1 billion), Sweden (EUR 1.1 billion), and Luxembourg
(EUR 1 billion). In contrast, the lowest investment in 2018 was seen in Spain (EUR 225,000). The Czech
Republic recorded investment of EUR 834,000 in 2018, a reduction of EUR 1.5 billion in comparison with 2010.
This decrease might have been caused by the expansion of the motorway network. The number of fatalities (1B)
fell slightly on 2010, a decrease that can be seen in almost all countries. The number of fatalities was still the
highest in Italy (3,334 people), Germany (3,275 people), France (3,246 people), and Poland (2,862 people). The
lowest number of fatalities was in Luxembourg (36 people), the only country, together with Slovenia (91
people), where fewer than 100 people died in 2018. There were 656 fatalities in the Czech Republic in the
reference year, down by 164 in comparison with 2010. Looking at Indicator 2B, it can be observed that all
countries have a mortality rate of lower than 100 persons a year per 1 million inhabitants. Romania came closest
to this boundary with 95.59 fatalities per 1 million inhabitants in 2018, followed by Poland, with 75.36 fatalities.
The lowest number of fatalities was in the United Kingdom (27.75 people). There were 61.83 fatalities per 1
million inhabitants in the Czech Republic, slightly above the average. However, here too there was a significant
drop on 2010. For Indicator 3B, which represents fatalities per 100 km of motorway, we can see that the most
fatalities were in Romania (226.85 persons) and in Poland (174.83 persons). These were the only countries under
observation where the number of fatalities was more than 100 people for the year, but even here there is a
marked decrease on 2010: by 489.11 people in Romania and 281.2 people in Poland. Spain (11.59 people),
Slovenia (14.61 people), and Sweden (15.2 people) had the lowest number of fatalities. The Czech Republic
registered 52.4 fatalities per 100 km of motorway, a drop of 56.86 people compared to 2010.

3.3 Comparison of the Results of Multi-Criteria Evaluation Using the WSA Method in 2010 and 2018

Development of the overall results of analysis for the period 2010-2018. Such development is rising, except in
Poland, where there was a decline between 2011 and 2014 caused by high levels of Indicators 1B (fatalities) and
2B (fatalities per 1 million inhabitants), where the results of the analysis are zero. A slight decrease in the
reference period can be observed in France, which has seen a decrease in values since 2013. Slow growth can be
observed in the remaining countries. The three best-placed countries in the analysis during the reference period
are Luxembourg, the United Kingdom, and Sweden. Luxembourg was the best rated country in 2010, where 4A
(investment per capita) and 1B (total fatalities) are considered the best indicators. The country’s worst position
during the reference period was fourth. In the final reference year, Luxembourg was ranked fourth in the
analysis, that year being the worst for that country in terms of the evaluation. Finland ranked first in 2018, with
particular improvements in Indicators 3A (investment in road infrastructure) and 4A (investment per capita).
Although it might appear that Poland is the worst in the assessment of the multi-criteria analysis, the worst
country is in fact Italy, one reason for this being that it was ranked between 12th and 14th throughout the
evaluation period.

Table 4 — Order based on the WSA method for 2010 and 2018

2010 2018

country/results result | rank | result | rank
Belgium 0.366 | 12. | 0386 | 11.
Czech Republic | 0482 | 8. 0436 | 8
Germany 0.533 | o. 0.622 | 5.
Spain 0.520 | 7. 0.435 | 9.
France 0.555 | 3. 0.479 | 7.
Italy 0.301 | 14. | 0.294 | 13.
Luxembourg 0.619 | 1. 0.640 | 4.
Austria 0.422 | 10. | 0432 | 10.
Poland 0.388 | 11. | 0.249 | 14.
Romania 0.323 | 13. | 0302 | 12.
Slovenia 0462 | 9 0.500 | 6
Finland 0.538 | 5. 0.704 | 1.
Sweden 0.594 | 2. 0.693 | 2.
United Kingdom | 0-551 | 4. | 0.666 | 3

Source: Own processing
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Second and following paragraphs are not indented either. normal text of the paper.

Luxembourg ranked first in 2010, with a resulting utility value of 0.619. By contrast, Italy was last, the result of
the analysis being 0.301. The Czech Republic was ranked eighth in the overall assessment. There was a change
in the order of countries in 2018, with Finland ranked 1st, achieving a resulting value of 0.704. It came in fifth
place in 2010 using this analysis, with a resulting utility value of 0.538. Luxembourg, on the other hand, fell to
4th place, but nevertheless achieved a slight improvement in its result within the context of the results of the
other regions. This was also the case for France, which occupied 3rd place in 2010, but fell to 7th in 2018.
Poland dropped to 14th place, its resulting utility value only reaching 0.249, with a slight decrease (0.139)
visible. Slovenia moved up in the overall assessment, rising from 9th place (2010) to 6th place (2018). Despite a
slight decrease in the resulting value, the Czech Republic remained in 8th place among the 14 countries
observed.

4 Conclusion

It was found from the overall analysis of safety levels that the most vulnerable age groups include people aged
25-49 and those over 65. There was a visible decline in fatalities in all countries analysed during the reference
period. The highest total number of fatalities (1B) was in Italy. Poland. and France throughout the reference
period. The worst affected country when converting to the number of fatalities per 1 million inhabitants (2B) was
Romania. followed by Poland. For the last indicator monitored. 3B (number of fatalities per 100 km of
motorway). the highest number of fatalities was again in Romania and Poland, but we can observe a decrease in
the number of fatalities in all countries monitored during the reference period. The final part of the third chapter
involved a multi-criteria analysis. which brought together all previous indicators that had been analysed within
WSA using the method of equal importance. Based on the results of this analysis, countries were put into order,
with Luxembourg faring best and Italy coming last in 14th place in 2010. In the final reference year 2018,
Finland was the best ranked country. and by contrast Poland the worst. The Czech Republic was ranked 8th in
both 2010 and 2018.

These findings should be seen in the context of the limitations of the WSA method. This method is one of the
simplest ones and using other MCDM methods (TOPSIS, ELECTRE, ...) the results could be different. Another
factor directly influencing our findings is the weights of selected indicators calculated based on the Equal
importance method. As our previous research shows (Vavrek, 2019), the choice of an appropriate method also
directly determines the overall results.
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Abstract

The aim of the article is to present the results of research which was aimed to determine
whether and how selected factors of a family business affect the involvement of successors in
the family business. Many family business founders want their businesses to survive for
future generations within the family, often in the least altered form and with such benefits that
will ensure long-term prosperity for the family as well as social stability. And it is this goal
that is also the main objective of sustainable development from the perspective of a whole
society. The presented research builds on and develops already implemented research in the
field of family businesses, focusing on the identification and evaluation of the influence of
selected factors such as the age of the entrepreneur, the territorial scope of the company and
the size of the family business on succession solution in Czech family businesses. The authors
evaluate the conclusions and identify possible directions for further research in the field of
succession.

Keywords: age of the founder of the family business, chi-square ratio, Directional Measures,
family business, succession, Symmetric Measures

JEL Classification: M21, M14, O31

1 Introduction

Family businesses and various forms of family entrepreneurial activities form an integral part of all national
economies. More and more family business owners are addressing issues related to their family business being
taken over by another family member. This phenomenon in the Czech Republic is caused mainly by the fact that
in the 1990s, the first generation of entrepreneurs began their business activities; and they are now at an age
when it is necessary to deal with the future of their companies very actively.

The goals of family business are very often aimed at future generations, while the effort to preserve "the good"
for future generations is also the main goal of sustainable development. There are more pillars on which
sustainable development is based, yet in relation to available data as well as research, the environmental and
economic aspect of this development still prevails. The social pillar of this development is often underestimated,
however, it is this pillar which comes to the fore in family business, where the future plays a significant role in
the decision-making of these companies and where the behavior of both founders and their successors
predetermines this future.

This article focuses on the topic of succession in a family business. In their research, the authors focused mainly
on the question of how selected factors characterizing family businesses affect the involvement of successors in
their business. The research was focused on determining the dependence of the successor's involvement in the
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family business on selected factors, such as the age of the active entrepreneur (usually the founder), the size of
the company, the industry in which the family business operates, the territorial scope of the family business.

This is a current topic that can help find ways to streamline the path of succession in family businesses, analyze
the factors that influence the choice and necessity of finding successors. A controlled and high-quality takeover
of a family business is a necessary condition for the family business to remain competitive and to be able to
develop its full specific potential. The impact of research on further adjustments in the definitions of family
businesses is significant in conjunction with wider possibilities for amending legislation regarding takeovers in
family businesses. This refers to both: legislation as well as accounting and taxation including better targeting of
support, financial and advisory forms of assistance from governmental and non-governmental organizations.

2 Theoretical Background

Succession in family companies is a topic addressed by several domestic and foreign authors. In their research,
they addressed various factors and roles that influence family business succession planning, such as economic
performance and various ownership structures, but also gender roles (Decker, Heinrichs, Jaskiewicz, Rau 2017).
In their study, the authors also address characteristics such as the size of the business, its economic performance,
age, education, and the intended date of retirement of the owner, and how the age of the owner affects the
planning and implementation of succession. Research, which focused more on the socioemotional wealth (SEW)
of family business owners, and how these values affect the continued involvement of family members, was
examined by Abu Bakar (2019), who aims to identify factors that lead to building a strong bond and commitment
of successors to the family business.

In their study, Gimenez and Novo (2020) synthesize several contributions that addressed succession in family
businesses, emphasizing the key role of preparing and educating a potential successor and the need to consider
not only the candidate's expertise but also his or her credibility and honesty.

The article by Kubick and Machek (2019) further focuses on the role of women in family businesses and the
influence of the gender of the successor in the intergenerational succession. According to the article, women as
successors are often underestimated in this area and they recommend that this fact should be considered when
choosing a successor.

He, Tang, Ma and Wang (2015) point to four basic dimensions of family relationships that affect
intergenerational succession: family cohesion, family spirit of cooperation, relationships between existing
entrepreneurs and their successors, and the influence of family councils. The importance of psychological
variables in the "retirement" planning process is highlighted in a study by Wrosche, Gagna and De Pontet
(2011), when owners who trusted their successors were planning an earlier retirement date.

Other authors dealing with the age of the family business owner were Feltham, T., Feltham G. and Barnett
(2005). They conclude that family businesses are often highly dependent on a single owner / individual and this
degree of dependence is often related to his or her growing age.

The importance of research into factors influencing succession in family businesses and the development of
family businesses is also emphasized in Mury's article (2017), which points to the role of family businesses in
the development of business activities in some regions of Slovakia where large companies are lacking.

It is obvious that the succession of family businesses is addressed by many authors and studies, but only few of

them deal more deeply with the question of how much the involvement of the successor of a family business
depends on selected factors such as age of active entrepreneur - founder, size of the company, industry in which
the family business. operates or the place of operation of the family business. The aim of the authors of this
article is to present the results of their own research, to define the conclusions and identify possible directions for
further research in the field of succession.

3 Material and Methods

The results of data collection carried out in the form of a written questionnaire survey in the period from 2016 to
2020 were used for the research. The basic group consisted of family businesses, whose representation in the
total number of all business entities in the Czech Republic is estimated at more than 87% (EFB, 2014) and
whose definition is based on the basic five definitions of family business Family Firm Institute from 2016 (FFI,
2016) , which brings together the views of various authors (Miller et al., 2007 according to FFI, 2016 - Sciascia
and Mazzola, 2008 according to FFI, 2016) dealing with the issue of family business.

In total, relevant data were obtained from 348 family businesses, which were the subject of further evaluation.
Based on previous studies and research, basic research questions and hypotheses had been established.
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H1: The need to find and involve a successor increases with the age of the family business owner.
H2: The need to find a successor and their involvement increases with the size of the family business

H3: The need to find a successor and their involvement increases with the size of the market in which the family
business operates (local, national, EU, global market).

4 Results and Discussion

The size of the company was divided into 5 groups. The division was based on the division of companies
according to the number of employees. Big enterprises consisted of companies with more than 250 employees.
Larger medium-sized enterprises included enterprises with 100 to 249 employees. Other groups analyzed were
smaller medium-sized enterprises which consisted of companies with 50-99 employees. Enterprises with up to
49 employees were classified as small and enterprises with up to 19 employees were classified as micro. The
distribution of these enterprises in the research is shown in Table 1, where it is evident that micro enterprises and
small enterprises were the most represented. In contrast, companies with more than 250 employees were
included in the research in only 7 cases.

Table 1 - Division of firms by size

Frequency % Valid % Cumulative %
Big enterprises 7 2,0 2,0 2,0
Bigger-medium-enterprises 10 2,9 2,9 4,9
Micro-enterprises 171 491 49,1 54,0
Small enterprises 140 40,2 40,2 94,3
Smaller-medium-enterprises 20 5,7 5,7 100,0
Total 348 100,0 100,0

Source: own research

Furthermore, the companies were divided according to the place of operation of the organization. From this point
of view, the companies were divided into companies operating on the local market, the regional market, the
national market, the EU market, and the world market. The distribution of enterprises within these groups can be
seen in Table 2. Most enterprises operate in the local market, respectively, at the regional level.

Table 2 - Division of enterprises by activity

Frequency % Valid % Cumulative %
Local market 70 20,1 20,1 20,1
Regional market 144 41,4 41,4 83,3
National market 76 21,8 21,8 42.0
Union market 51 14,7 14,7 98,0
World market 7 2,0 2,0 100,0
Total 348 100,0 100,0

Source: own research

The key data that were the starting point of the research was the age of active entrepreneurs, i.e., those who
currently own the company, know the science, and decide on its activities and development. Table 3 shows the
fact that most entrepreneurs are represented in the age group over 50 (i.e., 51-60) and then over 40 (i.e., 41-50).
The fewest respondents are between the ages of 20-30, only 7 in total. The research also showed the activity of
entrepreneurs over the age of 60.

Table 3 — Division of age of active entrepreneurs

Frequency Y% Valid % Cumulative %
over fifty 127 36,5 36,5 36,5
over forty 122 35,1 35,1 71,6
over sixty 31 8,9 8,9 80,5
over thirty 61 17,5 17,5 98,0
over twenty 7 2,0 2,0 100,0
Total 348 100,0 100,0

Source: own research

The focus of this research was to evaluate succession according to previous characteristics. In terms of
succession 4 answers to the question whether the company had a successor were examined: no - I am not
considering a successor / [ have no successor, no - not yet / age of successors, yes - successor actively works for
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a family business, yes - successor has already taken over the family business. A summary of the responses is
documented in Table 4. Most companies have a successor who actively works for a family business. However,
the successor, who has taken over a company is represented by the smallest number of respondents.

Table 4 - Succession in the company

Frequency| % | Valid % | Cumulative %
No (I am not considering a successor / I have no successor) 52| 14,9 14,9 14,9
No (not yet / age of successors) 108 | 31,0 31,0 46,0
Yes (the successor has already taken over the family 16 4.6 4,6 50,6
business)
Yes (the successor is actively working for the family 172| 49,4 49,4 100,0
business)
Total 3481100,0 100,0

Source: own research

The results of the research are sorted according to the research questions that were asked. Thus, three hypotheses
concerning succession in family businesses were analyzed.

The first hypothesis was based on a survey of the dependence of succession in the organization and the age of
active entrepreneurs. The first hypothesis was "The need to find a successor and his involvement grows with the
age of the family business owner." Table 5 shows that at the age of 20-30, and therefore 40, the involvement of
successors, already working in the company is negligible. The change occurs after the age of 40, and after the
age of 50, most entrepreneurs already cooperate with their successors. Most respondents who handed over the
business to their successors handed them over after 40 years of age. However, the total number of entrepreneurs
in the research who completely handed over the company to their successors was inconsequential, only 16 out of
348 respondents.

Table 5 - Cross tabulation business succession and age

age Total
over
over twenty thirty over forty | over fifty | over sixty
years years years years years
§ | no - I am not considering a 2 22 14 12 2 52
% successor / I have no successor
S | no - not yet / age of successors 2 33 46 25 2 108
2 yes - the successor has already 0 3 9 4 0 16
% taken over the family business
£ yes - the successor is actively 3 3 53 86 27 172
2 working for the family business
Total 7 61 122 127 31 348

Source: own research

Graph 1 also declares the given results. The first hypothesis is confirmed. According to the findings, the need to
find a successor grows with the age of the active entrepreneur, significantly after 40 years of age of the active
entrepreneur.
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Figure 1 - Dependence of succession on the age of active entrepreneurs
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After evaluating the results, it is also necessary to perform a statistical evaluation of the dependence and
statistical verification of the correctness of the hypothesis. Table 6 shows test result 2. The above results
demonstrate that hypothesis 1 can be confirmed with statistical significance. The tested statistic is 3,9 and the
critical value of distribution %2 with one degree of freedom for the 5% level of significance is 3,84. It is therefore
possible to reject the hypothesis of the independence of the given number and we can consider the dependence
between age and succession as confirmed.

Table 6 — Results of 2

Asymptotic Significance (2-
Value df sided)
Pearson Chi-Square y2 27,2132 16 0,039
Likelihood Ratio 29,732 16 0,019
N of Valid Cases 347

a. 15 cells (60,0%) have expected count less than 5. The minimum expected count is 0,14.
Source: own research

Subsequently, the degrees of association of the relationship given by the first hypothesis were quantified. The
results are summarized in Tables 7 and 8.

Table 7 - Directional Measures.

Asymptotic
Standard Approximate | Approximate
Value Error? T Significance
Ordinal | Somers' | Symmetric 0,044 0,049 0,905 0,365
d business succession Dependent 0,048 0,053 0,905 0,365
age Dependent 0,041 0,045 0,905 0,365

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on chi-square approximation

d. Likelihood ratio chi-square probability.

Based on Sommer’s d, association rates of 0,044 were calculated, which is consistent with Kendall’s Tp.
Source: own research
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Table 8 - Symmetric Measures

Asymptotic Approximate

Value Standard Error* | Approximate T" Significance
~ Kendall's 1 0,044 0,049 0,905 0,365
K= Kendall's . 0,036 0,040 0,905 0,365
g Gamma 0,068 0,075 0,905 0,365
Spearman Correlation 0,049 0,055 0917 ,360°
Interval | Pearson's R 0,060 0,058 1,118 ,264¢

N of Valid Cases 347

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Source: own research

If we consider the succession rate in the company as an explanatory variable, the asymmetric Sommer’s d
becomes 0.048, and the age of active entrepreneurs is -0.041. The Kendall’s 1. coefficient is slightly lower than
the coefficient of Kendall’s 1. The relationship between the variables is positive, meaning that we can confirm
that the need for succession increases with age.

The second hypothesis tested was "The need to find a successor and their involvement increases with the size of
the family business". The size of the company was derived from the number of employees. This hypothesis was
"As the size of the company grows, the number of successors in the company grows."

Table 9 - Dependence of company size on succession

Business size Total
bigger- Smaller-
Big medium- medium Small Micro
enterprises | enterprises | enterprises | enterprises | enterprises
= | no -Iam not considering a 1 0 0 14 37 52
-2 | successor / I have no successor
§ no - not yet / age of successors 2 3 3 39 61| 108
3 | yes - the successor has already 0 1 3 8 4 16
2 taken over the family business
% yes - the successor is actively 4 6 14 79 69| 172
% | working for the family
| business
Total 7 10 20 140 171] 348

Source: own research

Ambiguous results can be read from Table 9. Most successors are likely to cooperate in small or medium-sized
enterprises, both larger medium-sized and smaller medium-sized enterprises. However, for large companies, this
cannot be clearly confirmed. Therefore, the hypothesis cannot be considered as unequivocally confirmed. The
schematically determined conclusions are also documented in Graph 2.

Table 10 — Results of 2

Asymptotic Significance (2-
Value df sided)
Pearson Chi-Square y2 29,420* 12 0,003
Likelihood Ratio 32,629 12 0,001
N of Valid Cases 348

a. 10 cells (50,0%) have expected count less than 5. The minimum expected count is32.
Source: own research

The results of the y2 test given in Table 10 show that the results can be considered relevant. As follows from the
result, the statistic x2 at the 5% level of significance has confirmed that there is no dependence between the size
of the company and the succession.
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Figure 2 - Dependence of succession on the size of the company
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The third hypothesis was based on the assumption that the need for succession and the involvement of successors
increases with the size of the market in which the family business operates (the scope of the company). This
relationship was formulated into the hypothesis "As the scope of companies expands, the need for succession

increases."

Table 11 - Dependence of market size and succession.

business location
Local | Regional | National | Union | World
market | market | market | market | market | Total

£ | no - Tam not considering a successor / 16 25 7 3 1 52
% I have no successor
8 | no - not yet / age of successors 32 35 26 12 3 108
2 yes - the successor has already taken 0 8 4 4 0 16
% over the family business
= yes - the successor is actively working 22 76 39 32 3 172
3 | for the family business

Total 70 144 76 51 7 348

Source: own research

It is clear from the data in summary Table 11 that even this dependence has not been unambiguously confirmed.
Most companies were transferred to companies operating at the level of regional markets (at the regional level)
or national markets (at the state level). On the other hand, there were 4 respondents on world markets who do not
have a business to hand over and only 3 who cooperate with a successor. This is also illustrated in Graph 3.
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