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MANAGING THE COSTS OF QUALITY IN A CZECH MANUFACTURING
COMPANY

Marie Cermakova, Petr Bris
Abstract

One approach to increasing the quality of products and services in companies is the
application of a management system of quality costs. This tool is applied to improve
the economic results in the company and is considered also as a tool that identifies key
areas where the company should direct investment into quality improvement
programs. The following article focuses on markets for optical equipment, using
action research. The chosen Czech company’s management approach included the
implementation of cost management, with the aim of reducting costs of prevention and
costs of appraisal and failure. This approach is known as the PAF model. The
implementation of the PAF model revealed the true cost structure of quality costs and
their real evaluations over time, in this case the period of 2010 — 2014, it also
identified key areas for improvement.The greatest potential for improvement was
hidden in a category of internal failure costs. In this category the annual costs amount
to an average of 7,174 % of sales during the period. In the last part of the article, the
costs of quality were analyzed against the sales of company (including material
losses). Ultimately, the hypotheses in sections 4.3.1 and 4.3.2 were validated and
based on these analyses the current state of the process was assessed and
recommendations to streamline were presented.

Keywords: Cost of quality, Management cost of quality, PAF model, Czech Republic
JEL: M11, L60, L69

Introduction

Quality is one of the key factors that has a major influence on the customer
decision to purchase a provider of a particular product. The concept no longer just
refers to the high quality of products, it also encompasses quality in terms of service
delivery, timeliness, after sale services and the production process itself (Ahmed Al
Dujaili, 2013). Current globalization pressures, given a wide portfolio of products on
the market that can be substituted for each other, is motivating for a company and
leads the company to continually seek to raise the level of its production and thus gain
a competitive advantage. The company is constantly striving to improve the quality of
its production, but that must be a compromise between the right quality and costs
which the company added. Quality cost management aims to create a high quality and
high performance product or service that meets and exceeds the customers
expectations (Ahmed Al Dujaili, 2013). These costs should be used in the most
effective manner. So that the company can assess this effectiveness, it uses tools
designed to manage the cost of quality. The literature provides many models and
approaches to manage the costs of quality (Schiffauerova and Thomson, 2006;
Arabian, 2013; Mizla and Puzlo, 2012), but none of these methods and models are
standardized. This complicates the application of these methods and models in
practice. According to Campanella (1999) a standard applicable to all types of
businesses cannot be created. It must always depend on the specific situation and
needs of the company.

This paper is focused on the application the cost of quality management in one
company focusing on optical products. The main objectives of this paper is



demonstrate that attention only to monitoring costs without proper evaluation of the
relative quality in a complex context is not sufficient thereby it also demonstrates the
importace of managing the costs of quality. Firstly the system of the cost of quality
management is described. In the next part the methodology of the research is showed
followed by the results and recommendations. The final part is focused on the
discussion and conclusion.

1.Literature review
1.1. Costs of quality

The concept of quality costs originated in 1951 (Pyzdek and Keller, 2013). At that
time, the reporting of costs was limited only to inspection and testing and other items
were included in overhead costs. When managers started to deal with the full scope
of the cost of quality, they were suprised. It appeared that the costs of quality were
doubled from 20 % to 40 % (Evans and Lindsay, 2008). Juran (1998) argues that the
concept costs of quality has different meanings. Some people perceive it as the costs
of poor quality. Others take this term to mean costs incurred by the work of the
department of quality management. Mizla and Pudlo (2012) further Juran’s opinion
and argue that there is no general definition that could specify costs of quality. They
justify this by holding that costs depend on the specific situation in the company and
its own processes. According to the Ireland (1991), for the proper functioning and
improvement of the quality of products and services in any company, term costs of
quality must properly be explained and understood. Wood (2013) highlights that
understanding the costs of quality helps show how effectively to integrate processes
with customer needs, and brings the balance in the value chain that sustains the global
economy. Many authors (Juran, 1998; Campanella 1999; Evans and Lindsay, 2008;
Arabian, 2013) define the costs of quality as the sum of three main categories: costs of
failure (internal and external costs), costs of appraisal and costs of prevention. The
meaning of understanding these costs to all the authors is the same, however each
author uses a different definition for its explanation.

Tab. 1: Opposing views of the costs of quality

JURAN

GUPTA AND CAMPBELL

Internal costs — These costs were
identified before the delivery to the
customer and they are associated with the
failures that prevent satisfy customer needs.
External costs — These costs are declared
like weaknesses on the products and they
are identified by customer.

Appraisal costs — These costs are incurred
determine the degree of compliance with
customer requirements.

Costs of prevention — These costs are
incurred to keep the costs of failure to a
minimum (Juran, 1998)

Internal costs — These costs arise from
the connection with  production of
defective products. They are discovered
before the delivery to customer.

External costs — These costs are
associated with products of unacceptable
quality. They are discovered after the
delivery to customer.

Appraisal costs — These costs are
incurred for the detection of product
compliance with the quality requirements.
Costs of prevention — The company
invests these costs to reduce the cost of
failure. (Gupta and Campbell, 1995)




BS 6143 CAMPANELLA
Costs of prevention — These costs are ,COStS of prevention B These costs are
determined to reduce the failure costs and invested to all activities regarding

the appraisal costs to the minimum.

Costs of appraisal — These costs are
associated with ensuring compliance and
fulfillment of the requirements of the
customer. These costs exclude the costs of
rework or reinspection failure.

Internal costs — These costs are associated
with failure and are identified before to
delivery to the customer.

External costs — These costs are associated

preventive measures.

Costs of appraisal — These costs are
associated with the measurement,
evaluation and audits to ensure
compliance with the quality standards and
with the requirements of performance.
Costs of failure — These costs are the
results of the products or services which
are not in conformity with the needs of
customers  (internal and  external).

with failure and are identified after the (Campanella, 1999)

delivery to the customer. (BS 6143, 1990)

Source.: Author

1.2. Quality cost models

There are a few models and methods that can be used to analyze the costs
of quality. The traditional model is the model PAF which groups costs into three basic
categories: costs of prevention, appraisal and failure. The last category is divided into
two more categories: internal failure and external failure. (Juran, 1998) Today, there
are other types of models. Arabian (2013) identifies the PCM model which is used by
a lot of companies. Srivastava (2008) adds still others: Crosby’s model, COPQ
or ABC. Mateides (2006) sees the main advantages of these models as able to depict
with complexity the costs of quality of the enterprise. These models enable
classification and linkage analysis with one other, provide an overview of the costs
for various levels of management and assist in the development of methodology
for monitoring and evaluation of costs. Through these models we can compare other
departments across the group.

1.2.1. PAF model

Dr. Armand V. Feigenbaum was the first who developed the concept of measuring
the costs of quality in 1956. The principle was oriented to categorize costs into three
main section: prevention, appraisal and failure. (Arabian, 2013) This breakdown was
adopted by the British Standard Institution (BSI), the United States incorporated it into
their standards in BS 6143 and Part 2 via ASQC (American Society for Quality
Control). This model is widely regarded as the most widely used for manufacturing
and services in practice. (Mizla and Puzlo, 2012)

1.2.2. PCM model

PCM model is divided into only two categories: costs of conformity and costs
of nonconformity. Ireland (1991) classifies in the category of conformity as the costs
of planning, process control, testing and validation, audits, etc. In the second category
are included the costs of scarp, rework, warranty service etc. According to the authors
Goetsch and Davis (2014) conformity costs include amounts for the provision
of products or services to the required standards of a particular process in the most




effective manner. This is the situation where each activity is carried out in accordance
with the requirements for the first time. The cost of nonconformity are the costs which
are associated with failure. The process model can be applied to each process but
it must be identified by the key process steps and parameters that are monitored.

2. Research methodology

This study was prepared in a company which produces optical products. Although
the company has a dominant market position, it is under enormous pressure to reduce
product prices because the market conditions are rigorous. This situation demands that
therefore great attention be paid not only to technical side but also to the economical
side. The company recognizes the importace of cost of quality management and they
deal with them carefully and in the long term. This system is considered to be the
pursuit of continuous improvement. This pursuit has resulted in more efficient
processes, reduced costs and increased productivity. In the company quality is
considered one of the decisive factors of stable economic growth. It improve the
quality of the programs and constantly streamlines it. For the successful
implementation, a project team was created which was composed of representatives
of the departments of production, finance, accounting, quality, and even the academic
sector (as a consulting component). After an agreement between the project team and
the company's management, it was decided that one of the financial management
models of quality costs would be implemented in the company: the PAF model.

The project was very demanding from the perspective of data collection. The
required costs were collected via interviews with management representatives,
analyses of financial reports and information from company statements of other
internal company records and the information system. However the company records
certain items of expenditure quality (cost of irreparable defects, costs of customer
complaints, etc.). These data are not registered in any complex system, do not include
all sums of costs that really belong into the desired category and are not assessed in
relation to the whole. Although they are monitored, they have no meaningful value for
the company and it is impossible to manage the costs or optimalize the costs on their
base. At the least the model also included cost items which were established on the
basis of a qualified estimate by representatives of the company's management based on
its experience and also data from previous periods.The main objective of the project
was the implementation of the monitoring of four groups of costs according to the PAF
model between 2010 and 2014. The model was implemented over a longer period
of time precisely because the company had a comprehensive view of the cost
of quality over time and that implementation has brought a new perspective
to understanding these items to reveal new key areas on which the program can
improve the quality of enterprise focus. Last but not least the aim was to demonstrate
the fact that only appropriate monitoring of quality costs can demonstrate the
importance of using this tool.

For the evaluation data obtained after the implementation of the PAF model the
graphical evaluation methods and the descriptive statistics methods — relative and
absolute frequency were used. To be draw conclusions from implementation was
necessary to make several next analyses. The first was Pareto analysis. It was oriented
on the internal failure cost. Further analysis was statistical Regresion analysis which
identify the relationship between costs of failure and cost of prevention and the last
analysis was Friedman test. This test verify the following hypothesis.



Hi: Between the years which the company has the same level of costs in the category
of prevention.

H»: Between the years 2010 — 2014 the company has the same level of costs in the cost
category for evaluation.

3. Results

The company impemented the PAF model. This model is oriented on the three
categories: the costs of failure, the costs of prevention and the costs of appraisal. The
concrete items are shown in the tables one to five in the annexes to this article. These
items were classified into categories after the appointment of the project team and it
respects the methodology recommended by the PAF model. The results of the
implementation are summarized in the tables in the annexes and they are shown by the
percentage proportion of each unit in relation to the relevant category. For example:
from all the costs of internal failure was 35, 250 % of the costs spent on the loss of
irreparable defects in 2010. The next table number 2 shows the total costs of quality in
the period from 2010 to 2014.

Tab. 2: Costs of quality

2010 2011 2012 2013 2014
Costs of prevention 4,077% | 3,763% | 3,870% | 3,917% | 3,611%
Costs of appraisal 44.419% | 41,371% | 42,715% | 43,757% | 44,626%
Costs of failure 51,505 % | 54,866 % | 53,415 % | 52,326 % | 51,763 %

Source: Author

These data have no predictive value. In order to be able evaluate the data without
any disortion and so that they can be evaluated based on their conclusions, it is
necessary that the data be evaluated further with the suitable base ratio (Campanella,
1999). The project team was chosen as a suitable base of company sales. The
evaluation of quality costs to sales is shown in the following table 3. Data are
evaluated by a percentage of the relevant category to total sales of the company in the
period from 2010 to 2014.

Tab. 3: Total costs of quality to sales

2010 2011 2012 2013 2014
Total costs of quality / sales 18,93 % | 16,61 % | 18,27 % | 18,11 % | 18,12 %
Costs of prevention / sales 0,72% | 0,59% | 0,67% | 0,67% | 0,62 %
Costs of appraisal / sales 7,83% | 6,49 % | 7,36% | 7,51% | 7,65%
Costs of internal failure / sales 7,15% 6,91% 7,51% 717% | 7,13 %
Costs of external failure / sales 1.97% | 1,73% | 1,70% | 1,75% | 1,73 %

Source.: Author

4. Discussion

4.1. Analysis of costs of quality to sales
According to the data presented in table number 3, the total costs of quality to sales
are arround 18 % annually. The only exception is 2011 (16,61 %). This year the
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company had sales decline which it was accompanied by the decrease in costs in each
category. However according to experts (Crosby, 1979; Hanse let al., 2009) the
optimum of costs of quality due to sales should be 2 - 4%. A high percentage of
quality costs compared to sales (about 18 %) should alarm the company that they
should be more concentrated about the quality of products, processes and performance
of the entire system as a whole. The weakest link and the greatest potential for
optimalization is the category of internal failure costs, specifically the costs of the
repaired defects and the costs of irreparable defects which reach of around yearly
average 7 % of the total costs of quality related with respect to sales. One positive
aspect here is the reality that internal failure costs are lower by comparision to external
failure costs. External failure costs are very dangerous for the company because the
high costs in this category can lead to loss of customers to the worsening corporation
reputation.

4.2. Analysis of costs due to material wastage

Internal failure costs include the biggest cost item (see table 1 in Annex Article). In
order to develop its evaluation, it is necessary that this category is submitted to further
analysis. Due to the constantly changing and evolving conditions in production, the
analysis was prepared for the year 2014, where the latest information about production
are available. To reduce the costs of internal failure was used the Pareto analysis
shown in the following figure.

Fig. 1: Pareto analysis of the internal failure costs

Pareto analysis of the internal failure costs Relative cumulative
frequency

Costs in CZK
60000 000 120%

50000 000 100%

i
100%

40000 000 080%

30000 000 - 060%

20000 000 040%

10000 000 020%

0 000%

Labor costs inthe  Costs resulting  Losses caused by Costs of removing Other costs
repairable defects from the lower performance  defects in the
irreparable defects processes results of design
and development

Items
Source.: Author

As you can see in figure number 1, almost 80% of the total costs of internal failure
are due to: the costs of repaired defects and the costs of irreparable defects. This
company is a larger company and it is divided into division A, division B and division
C. After consultation with the project team, the detailed analysis was oriented on
division B. This division was chosen because it assembles parts of division A and
division C. This division brings the company the greatest added value. In this division
was applied the Pareto analysis and the results are shown in the next figure. As is
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visible, the biggest problems are impurties and defects from division A. The next
analysis in the form of an Ishikawa diagram, where it is shown that the most likely
cause of impurties of the material is the bad deburring of the material. Deburring
process takes in the company in various ways. The first can be deburring done by CNC
machine. The second manner is the removal of the needles at the end of the material
by rolling in the beat (steel or ceramic). The third way can be cooled material.
According to the attachment of the project team, it was suggested to the company that
it invest in a new machine that would perform material deburring in division B. The
costs associated with the incorrect deburring of one piece were estimated at 733 CZK.
By properly deburring correctly the first time, the company save almost 3 325 179
CZK annually. The return on investment would be 5,3 years. The average life of the
machine is 15 — 20 years. This investment could certainly pay off for the company.

Fig. 2: Pareto analysis in the division B

Pareto analysis in the division B

Number of pieces Relative cumulative frequency
2500 120%
2000 100%

080%

1500
060%

1000
040%
500 020%
0 000%

o
Defect Q

Source: Author

4.3. Analysis of the total costs of quality

The management of the company does not deal with the processes of the cost of
quality. The PAF model deal with the costs of failure, appraisal and prevention. The
category of appraisal and prevention are considered efficient use of resources. The
category of failure costs is then classified as a loss for the company. (Nenadal, 2002).
For this purpose, it could therefore be concluded regarding the overall total cost of
quality that it is necessary to verify the following hypotheses that focus only on costs
that are spent effectively: appraisal costs and the costs of prevention.

4.3.1 Costs of prevention

This category can be determined to verify the following hypothesis:
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H1 = Between the years which the company has the same level of costs in the category
of prevention.

This hypothesis was tested through the Friedman test and the program R. The results
are shown in the following figure.

Fig. 3: The results of verify HI

Asymptotic General Symmetry Test

data: Naklady by Rok (2010, 2011, 2012, 2013, 2014)
stratified by Naklad

maxT = 1.5492, p-value = 0.5303

alternative hypothesis: two.sided

Source.: Author

The results show that there is not enough evidence to reject the hypothesis of
compliance costs in individual years. Further statistical analysis can not be performed
because the cost structure is the same in all years (2010-2014). The category of
prevention can still help us examine the relationship between the cost of prevention
and cost of failure.In the regression analysis the costs of prevention and the costs of
failure are compared. Horizontal axis x shows the costs of prevention and the costs of
failure is examined on the vertical axis y. We verify whether the dependent variable
(explained) is depended on the x — the costs of prevention.If the cost of quality in a
company is managed correctly then it adds value to the cost by preventing a decline in
the cost of failure.To verify the relationship between these two categories we used
regression analysis processed in the program XL Statistics.

Fig. 4: Regression analysis in the program XL Statistics

200000000 ~ CF =-79779374144 + 19008,8147 CP - 10,0015 CP *2
R2=0,98623 o _ . o

150000000 +

100000000 -+

50000000 -+

w o 0 1 1 =
§'6 5 11500000 12000000 12500000 13000000
o &

Costs of prevention
Source: Author

The above illustration represents a regression trend between the cost of prevention
and cost of failure. Based on the results, we can say that the costs of prevention and
the costs of failure to show strong and statistically significant negative relationship at
the 95% confidence level.

4.3.2. Costs of appraisal
With this category can be determined to verify this hypothesis:
H2 = Between the years 2010 — 2014 the company has the same level of costs in the

cost category for evaluation.
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To verify the above hypotheses were also used Friedman test carried out in the
statistical program R.

Fig. 5: Verify H2 in the program R
$Friedman. Test -
Asymptotic General Symmetry Test

data: Naklady by Rok (2010, 2011, 2012, 2013, 2014
stratified by Naklad

maxT = 4.2485, p-wvalue = 0.0001821

alternative hypothesis: two.sided

$PostHoc.Test

2011 - 2010 0.852647216
2012 - 2010 0.852647216
2013 - 2010 0.209624926
2014 - 2010 0.000214794
2012 - 2011 1.000000000
2013 - 2011 0.797107937
2014 - 2011 0.010510003
2013 - 2012 0.797107937
2014 - 2012 0.010510003
2014 - 2013 0.209624926

Source.: Author

On the results of Friedman test, we can claim that we reject the hypothesis about
the same level of costs between the years, and may perform post hoc test. This post
hoc test showed that the rejection of this hypothesis was most apparent in difference in
cost for the years 2010 - 2014, 2011 - 2014 and 2012 - 2014. It is therefore declared
that the year 2014 for the company in terms of cost was the most important year as
concerns changes in the cost structure.

Conclusion

In the company was applicated management system of quality costs. This tool is
applied to improve the economic results in the company and is considered also as a
tool that identifies key areas where the company should direct investment into quality
improvement programs. In the company was implementated the PAF model which
demonstrated real progress and regarding the cost of quality for the period from 2010
to 2014. The greatest potential for improvement was in the category of internal failure,
which was also analyzed further. Based on these analyses against the sales of the
process was assed and recommendations to streamline were presented. The company
was advised to first start dealing with this category and gradually try to eliminate all
the causes of problems and not just in Division B but gradually throughout the
company. The next step would be legal and management costs in this category. During
the next period the company should then start to drive additional categories of quality
costs and according to recommendations (Nenadal, 2004) so that the cost of prevention
increases an effect which will show further gradual reduction in the annual cost of
failure. The cost of the evaluation should then report annually about the same or
slightly rising trend. The main objective of this paper was to demonstrate that attention
only to monitoring costs (without proper evaluation of the relative quality in a
complex context) is not sufficient thereby it also demonstrates the importace of
managing the costs of quality. Not only this case study but also studies by other
authors (Ahmed Al-Dujaili, 2013; Schiffauerova, 2006) demonstrate that the findings
suggest that this impelementation improves firm performance as such more companies
should look at the implementanion of cost of quality as a visible alternative to improve
their bottom lines of quality. This results show that the implementation of cost of
quality management plays an important role in the company.
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Annex Article

Tab. 1: Costs of internal failure

2010 2011 2012 2013 2014
Loss of irreparable defects 35,250% | 32,324% | 35,114% | 35,135% | 32,645%
Costs of labor to repair 42,977% | 39,874% | 39,349% | 37,674% | 39,872%
correctable defects
Costs of removing defects in
the results of design and 5,323% | 5,168% | 4,375% | 5,100% | 5,841%
development
Costs for special tools and
equipment nedded to repair 0,011% | 0,009% | 0,009% | 0,010% | 0,009%
defective products
Losses incurred depreciation
of materials and inventory at 0,012% | 0,010% | 0,009% | 0,010% | 0,009%
their rough handing
Losses on customer property 0,011% | 0,010% | 0,009% | 0,009% | 0,009%
Losses due to
nonconformance with the 0,010% | 0,009% | 0,008% | 0,010% | 0,009%
planned launch of new
production processes
Damages and shortages 0,028% | 0,014% | 0,022% | 0,028% | 0,024%
Losses caused by lower 16,379% | 22,582% | 21,104% | 22,024% | 21,582%
performance of processes
Source: Author
Tab. 2: Costs of external failure
2010 2011 2012 2013 2014
Costs of complaints 95,749% | 96,367% | 95,917% | 96,236% | 96,006%
Cost for seeking 4251% | 3,633% | 4,083% | 3,764% | 3,994%
alternative buyers
Source: Author
Tab. 3: Costs of appraisal
2010 2011 2012 2013 2014
Costs of market
research and defining | ¢ g0, | 5 g1g0 | 2758% | 2.798% | 3.052%
requirements for
production
Costs of providing 1,078% | 1,227% | 1,005% | 1246% | 1,094%
assistance to suppliers
Costs of working quality | -, 4070, | 5 43804 | 27320 | 2,023% | 1,902%
department
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2010

2011

2012

2013

2014

Costs of buying and
maintaining external
documentation

1,462%

1,498%

1,147%

1,238%

1,348%

Costs of management of
internal documentation
and records

10,639%

10,011%

8,717%

7,585%

8,996%

Costs of preventive
action

12,622%

12,037%

11,376%

9,936%

12,400%

Costs of remedial
measures

2,306%

2,270%

2,121%

2,512%

2,169%

Costs focused on
continuous
improvement

9,375%

9,028%

7,438%

9,466%

9,506%

Training costs,
employee education and
development costs

3,377%

4,055%

3,286%

3,790%

2,814%

Costs focused on
impelementation of
incentive programs

47,275%

48,105%

52,899%

52,535%

49,777%

Costs of membership in
professional
organizations and
societies

9,501%

9,120%

9,078%

9,440%

9,775%

Costs for management
review of quality by
leadership

0,268%

0,211%

0,201%

0,230%

0,217%

Tab. 4: Costs of prevention

Source: Author

2010

2011

2012

2013

2014

Costs of processes of
control

40,259%

40,474%

40,603%

40,839%

40,766%

Costs for review of
documentation

1,643%

1,652%

1,657%

1,667%

1,664%

Costs of operation tests

6,845%

6,882%

6,904%

6,944%

6,931%

Costs of buying services
from external
laboratories

0,121%

0,106%

0,096%

0,086%

0,102%

Costs of product
conformation

0,102%

0,117%

0,103%

0,088%

0,081%

Costs associated with
the obtaining Czech
conformity mark

0,094%

0,079%

0,072%

0,070%

0,078%

Costs for purchase of
measuring equipment

5,093%

4,627%

4,842%

4,216%

4,542%

Costs of calibration

2,464%

2,477%

2,485%

2,500%

2,495%
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2010 2011 2012 2013 2014

Maintenance costs 12,093% | 12,158% | 12,197% | 12,268% | 12,246%
Costs for development
and production of 24,643% | 24,775% | 24,854% | 24,998% | 24,953%
special equipment
Costs of marketing tests | 3,190% 3,198% 2,739% 2,862% 2,697%
Costs of production 2,464% | 2477% | 2485% | 2,500% | 2,495%
samples
Costs of continuous
processes of inventory 0,010% 0,010% 0,009% 0,010% 0,009%
control
Costs of creating self
test conditions at the 0,095% 0,091% 0,086% 0,084% 0,080%
workplace
Audit costs 0,874% 0,870% 0,862% 0,861% 0,853%
Costs of assessing
capacity of machines 0,009% 0,008% 0,007% 0,007% 0,008%
and processes

Source: Author
Tab. 5: Total costs of quality

2010 2011 2012 2013 2014

Costs of prevention 4,077% | 3,763% | 3,870% | 3,917% | 3,611%
Costs of appraisal 44.419% | 41,371% | 42,715% | 43,757% | 44,626%
Costs of failure 51,505 % | 54,866 % | 53,415 % | 52,326 % | 51,763 %
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PUBLIC ADMINISTRATION PROJECT SELECTION
USING CASE-BASED REASONING

Meaza Haile, Jiri Krupka

Abstract: European Union (EU) member countries design and implement different
projects under programs designed by the union to improve standards of member
countries. One of these programs is regional policy program. Thousands of projects
have been funded under this program. Some of these projects are developed in
collaboration between countries and some by a single country. The issues addressed
by different projects are sometimes similar, for instance, improving quality of life for
the elderly people. Q-Ageing and design led-innovation for active aging are two
projects that focus on this issue. Even though these projects were designed
independently and used different methods the main goal of both projects is to improve
the quality of life for the elderly people. In this paper, case-based reasoning method is
proposed for EU member countries to selects projects that has already been designed
to address similar issues. Text parser and Chouquet fuzzy integral are used in the
method for comparing cases in order to choose best matching cases. Application
example was also performed to demonstrate.

Keywords: Acquis Communautaire, Case-Based Reasoning, Choquet Fuzzy Integral,
Multiple Criteria Decision Making, Regional policy, Strategic Planning

JEL Classification: D70, D83, H83.

Introduction

The lack of general European Commission legislation applicable in the domains of
public administration and administrative law poses a problem for European Union
candidate countries. Candidate countries are required to have administrative systems
and public administration institutions capable of transposing, implementing and
enforcing the acquis communautaire, EU legislation, according to the principle of
‘obligatory results’ (obligation de résultat). Candidate countries have to meet the
criteria required for EU Membership as adopted by the European Council in
Copenhagen, Madrid and Luxembourg. In addition, candidate countries’ progress will
be measured against those criteria, i.e. in the wording of the European Commission’s
Regular Reports, in terms of their ‘administrative and judicial capacity to apply the
acquis’, which signifies implicitly that their progress will be assessed against European
administrative standards (Sigma, 2014). Therefore, it is essential for the EU member
states to use strategic planning to achieve the expected progress.

Strategic planning... is based on the premise that leaders and managers of public
and non-profit organizations must be effective strategists if their organizations are to
fulfil their missions, meet their mandates, and satisfy constituents in the years ahead
(Bryson, 1995).

The framework, used by many authors in developing strategic plan is data
collection, surveys, researches and thematic analyses — SWOT (strength, weakness,
opportunity and threat) analysis (analytical part); vision — goals, aims, (strategic part);
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actions and activities (action part) and a part of implementation, management,
measurement and evaluation (Silhankova, 2007). As long as measurement and
evaluation is involved a strategic planning process is on-going where organizations
evaluate their improvement, identify their weakness propose a solution to overcome
their weakness implement it and back to evaluating improvement.

1 Statement of a problem

Even though EU member cities have their differences in many ways, most cities
suffer from the same problem at one point or another. ‘Our cities possess unique
cultural and architectural qualities, strong forces of social inclusion and exceptional
possibilities for economic development. They are centres of knowledge and sources of
growth and innovation. At the same time, however, they suffer from demographic
problems, social inequality, social exclusion of specific population groups, a lack of
affordable and suitable housing, and environmental problems’ (Bundesministerium,
2007). For instance based on studies conducted independently for the city of Vienna
and Prague although presented in different categories and different words both
countries face the following weaknesses:

* Poor coordination between public and private sector
* Low interaction between companies, authorities and education
* Relatively low outcome in research and development

Over the years may frameworks and tools have been developed where EU member
countries exchange experience and refer guidelines in order to improve their strategic
plan and to create similar situation through the member countries. Among those are
RFSC and Quality of Public Administration: A Toolbox for Practitioners.

RFSC is a web tool designed to help cities and urban territories promote and
improve their integrated urban development actions (RFSC, 2012, 2016b). Where
‘respect’ means the RFSC values the diversity of European cities, respecting
differences in local priorities and institutions. There is no one-size-fits-all solution for
integrated urban development, no universal recipe for success. It is the shared vision
that matters, the time frames, targets and themes should be decided locally. RFSC
enables cities to move at their own pace and choose the scope of their involvement. It
offers a set of tools for evaluating and monitoring public policies, and an online space
for cities to share their experiences. The RFSC rethinks the basis for sustainable
development of cities by proposing a grid of 25 common questions formulated based
on the following four dimensions: enhance the economic efficiency of territories,
foster social cohesion in conurbations, improve the environmental quality of cities, and
develop integrated governance practices. It means that RFSC analyses four areas
simultaneously: economy, social, environment and governance. The RFSC is a vibrant
community of cities that learn from each other, share experience and discuss common
challenges. By joining the RFSC community, cities get access to different forms of
exchange and support, including dedicated training sessions, peer learning and
coaching from urban governance experts. Finally, for ‘cooperation’, not competition,
which is at the heart of the RFSC. Developed for cities and with cities, RFSC is a
meeting place that aims to bring together various actors within one city, hundreds of
cities and local authorities from across Europe and finally all those at the national and
European level who believe that sustainable cities are the future (RFSC, 2016a,
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2016b). The RFSC is used in countries such as Czech Republic, France, Italy,
Netherlands, Poland, Portugal, Spain and Sweden (RFSC, 2016b).

Quality of Public Administration: A Toolbox for Practitioners was conceived as a
helpful and practical guide for civil and judicial administrations to the challenges of
good governance in a constantly changing environment. It examines the key elements
of good governance and highlights positive real-world responses in Member States to
dilemmas in administration, signposting the way that others may also wish to follow.
The Toolbox concentrates solely on the administration of public policy and services,
including both civil and judicial systems. It is about governance as a process. It does
not cover the specifics of individual policies or services - for example regarding
education, taxation, health, customs, competition, training, etc. (EU Commission,
2015). The figure below (Fig. 1) shows the toolbox.

Fig. 1: Toolbox overview by theme and topic
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Source: (EU Commision, 2015)

Many projects are also funded by the EU, under different programs, to improve
public administration policies and other governance issues. One of these programs is
regional policy. This program has funded different projects on the issues like
sustainable development, technology, and quality of life for the elderly people. In this
paper two projects under the regional program, focused on the issue of improving
quality of life for the elderly people are discussed briefly. Most of these projects are
designed in a way to be implementable by all EU member countries.

What is proposed in this paper is a reasoning system that could be used by EU
member countries to solve specific city problems or make decision based on the
experiences of others. By solving problems in the same or similar way, quality of
public administration of cities could get closer to achieving unanimity. What makes
the proposed method different from the RFSC discussed in the above section is the
way data is stored and retrieved. City council or experts provide the system with
desired criteria and the system returns top solutions based on those criteria. The
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system focuses on cities since cities play a key role in the social and economic
development of all European territories and provides home for the majority of
population (EU Commission, 2011). A hypothetical case study was also performed to
clarify the application of the method for project selection in solving a specific issue.

2 Case based reasoning

The idea behind CBR terminology is to solve a problem by using previous
experience. A problem that has already been solved is referred to solve a new problem
at hand. Otherwise, a solution with more similar criteria will be modified to suit
current problem and the new solution will be stored in the case library for future
reference. In CBR terminology, a case usually denotes a problem situation previously
experienced which has been captured and learned in a way that could be reused in the
solving of future problems. In general, a case is composed of problem description,
problem solution, and outcome (Amodt, Plaza, 1994; Kolonder, 1993). The problem
description essentially contains as much data about the problem and its context as
necessary for an efficient and accurate case retrieval. Problem solution or outcome
states the derived solution to that problem. CBR has the two main processes: storing
and organizing cases in the case library and retrieving the solution that best suits
current problem (Kolonder, 1992).

In order to solve problems using previously solved cases, there has to be an initial
case memory with successful cases stored in an indexed and organized way. CBR
scholars have proposed several guidelines on indexing; Indexes should be: predictive
of the case relevance, recognizable in the sense that it should be understandable why
they are used, abstract enough to allow for widening the future use of the case base
and discrete enough to facilitate efficient and accurate retrieval. Methodologies for
choosing indexing could be manual and automated methods. when cases are complex and the
knowledge needed to understand cases well enough to choose indexes accurately is not
concretely available, hand indexing is needed otherwise automated indexing could be used.
Another important factor is case organization; the case base should be organized into a
manageable structure that supports efficient and accurate search and retrieval methods.
Accurate retrieval guarantees the retrieval of best matching case, and efficient retrieval

guarantees fast retrieval of cases for acceptable system response times (Kolonder,
1992).

The retrieve solution task starts with a (partial) problem description, and ends when
best matching previous case has been found. The subtasks of retrieve process are
referred as identify features, initially match, search, and select, executed in that order.
The identification task comes up with a set of relevant problem descriptors. The goal
of the matching task is to return a set of cases that are sufficiently similar to the new
case given a similarity threshold of some kind. The selection task works on these set of
cases and chooses the best match (or at least a first case to try out) (Amodt, Plaza,
1994). In this step, a new case is entered into the system by the user; the system recalls
cases that have relatively high similarity values, i.e., previous cases with similar
indexes are retrieved. This process is called interpretation. When problem situations
are interpreted, they are compared and contrasted to old problem situations. Different
methods can be used to search cases (Kolonder, 1992). CBR has been applied by
researchers since the 90’s for different fields recent applications include business
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failure prediction (Hui, Jie, 2011), eco-innovation product design (Cheng, Jahau,
2014), medical domains (Cindy et al, 2014; Isabelle et al, 2010).

In this paper instead of the traditional retrieving methods, such as inductive
retrieval, Choquet Fuzzy Integral was applied, that is to use specific characteristics to
compare cases and to find the best solution that satisfy the cities’ requirement. Once a
similar case is retrieved the next step is to adopt the solution to meet the demands of
the new case and to store the new solution to the case base for future reference.

3 Discussion

As mentioned in the introduction strategic planning is on-going process and needs a
constant monitoring and fix to improve success. What is proposed here is CBR system
that records all the problems or weaknesses faced by EU member cities and their
solutions so these solutions could be adopted by other cities in the future. This will
create relation among cities in sharing experience, avoids redundancy and saves costs.

3.1 Theoretical application of the proposed method

While solving any problem cities consider solutions that are implementable on their
capacity and structure. Capacity includes fund, human resource, time limit, the city the
problem was solved in, and so on, which are considered as case attributes. Therefore,
in case representation each case contains these attributes, problem statement, and
solution. The advantages of the proposed method over existing tools include:

e Providing a way to adapt solution for a specific problem instead of
strategic plan, based on the criteria set by city council or experts;

e The method is also cost and time effective by avoiding the process of
proposing alternate solutions;

e Solving these specific problems improve the overall success of a
strategic plan;

e The system provides cities with options and freedom to choose a detailed
solution for a specific problem based on their capacity without going
through strategic plans of other cities.

Generally, the method provides a bottom up approach where cities can solve their
weakness and improve the success of their strategic plan.

In this paper, a two-step retrieval method is proposed. The first step is to use text
parser to find cases with similar problem statement. Once these cases with similar
problem statement are found Choquet fuzzy integral method will be used to choose the
best-suited case for the current problem based on the comparison of case attributes.

In the first step of the case retrieval process, the problem statement of the new case
will be compared with cases and the cases that match the new case will be chosen.
This will limit the number of candidate cases. To further reduce candidate cases
Choquet fuzzy integral method will be used to find the best matching solution based
on criteria set by city council. For instance, cities with smaller population would prefer
solutions generated in cities with similar population size, similar culture, and growth
rate based on the type of problem the city is facing. Furthermore, the solution has to be
implementable with resources affordable by the city. These criteria could be
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implemented using multiple criteria decision-making methods such as analytic
hierarchy process. For this paper, Choquet fuzzy integral method is chosen to avoid
dependency issues among characteristics (Choquet, 1953). The following figure (Fig.
2) shows the two step case retrieval process.

Fig. 2: Case retrieval process
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Source: (Haile, Krupka, 2016)

If a case that satisfies the given criteria is found then the solution will be adapted
and implemented by the city. The adaption process highly depends on knowledge and
experience of experts. After the adaption and implementation process the new solution
will be stored in the case library for future reference. If there is no such case that
satisfies the given criteria a solution for the new case will be created, implemented by
the city and stored in the case library (Haile, Krupka, 2016). The following figure (Fig.
3) shows the process flow while accessing a solution from a case base using the
proposed method.

Fig. 3: Process flow for the proposed model CBR
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Source: (Haile, Krupka, 2016)

For instance in section 1, the common weaknesses of the cities of Prague and
Vienna was discussed. If one of these cities were to solve those problems, using the
proposed method, the city specifies the problem, and the characteristics the expected
solution has to fulfill. Since it is unlikely to find a case that fulfill all required
characteristics the characteristics has to be assigned priorities. Then the case library
will be searched for proper solution, if a solution is found it will be adopted,
implemented, and the new solution will be properly indexed and uploaded to the case
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library. If the problem has not been solved by another city in the past, a solution will
be created, implemented, and uploaded to the case library. (EU Commission, 2014).

3.2 Application demonstration

There have been different projects on improving the standard of living for the
elderly people, in the EU. Some of those projects are implemented in collaboration
between cities for example Q-Ageing and design led-innovation for active aging.

European Regional Development-funded Q-Ageing united partners from Germany,
Hungary, Italy, Poland and Slovenia. Together they demonstrated the significant
contribution older people can make to society through a final set of pilot projects
tested in each country.

A key feature of Q-Ageing is its toolbox, which is a culmination of the work
carried out under the project. It paves the way for the development of senior-friendly
public spaces and improvement of mobility through senior recreation parks, open air
space, as well as urban transportation facilities. The toolbox is intended for use by all
EU-Member States. A Transnational Ageing Resource Centre was also established
under Q-Ageing and serves as an online community space for the elderly. 30
temporary jobs were created as a result of the project (EU Commission, 2014).

Main attributes of the project include problem statement, budget, duration, and
solution, the following table (Tab. 1) shows these attributes and their values.

Tab. 1: Attributes of Q-Ageing

Attributes Values

Problem statement Making aging better for elderly people
Budget 2218 871 Euro

EU investment 1 768 345 Euro

Duration 12/2008-03/2012

Source: (EU Commission, 2014)

The findings under Q-Ageing support the idea that demographic ageing could be
better tackled by ensuring elderly people stay longer in the labor market and remain
healthy, active, and autonomous well into retirement. Q-Ageing partners have
demonstrated the significance of actual and potential contribution that older people can
make to the society through a final set of 18 pilot projects tested in various central
European countries and regions. These include the online ‘SkypeCare’ for the elderly
in Hungary and a day care center in Slovenia (EU Commission, 2014).

Design led-innovation for active aging is a project conducted by eight cities, REG.
Bruxelles-Cap./Brussels Hfdst, GEW, Belgium, Antwerpen , Belgium, Yugozapaden,
Bulgaria, Helsinki-Uusimaa, Finland, Eteld-Suomi, Finland, Berlin, Germany, Norge,
Norway, Mazowieckie, Poland, Cataluiia, Spain and Stockholm, Sweden. Each of
these eight cities focused on a specific aspect of elderly care services, called
‘scenarios’. The project aimed at an integrated approach, including stakeholders and
users (EU Commission, 2016). The aim of the project was:

e Rethink and redefine senior care by using innovative processes and design methods
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e Find feasible and sustainable solutions that keep senior citizens physically and
socially active and that provide them with the care they need

e Improve the effectiveness of local policies by learning from best practices
elsewhere and assessing their transferability

e Use design to build the innovation capacity of cities, to enhance their service
development, and to improve their policy making

e Adopt a 360-degree approach by searching for systemic solutions in different areas
and by involving all kinds of stakeholders

e Make it easier for public authorities to find strategic and service design
competencies to support their policy making

e Increase awareness of the complex issues that arise from demographic ageing and
the many challenges that senior care poses

e Jointly develop action plans, design briefs, best practice descriptions, field visits,
thematic workshops, and guidelines for policy makers and public organizations (EU
commission, 2016).

The following table (Tab. 2) shows the main attributes of Design led-innovation for
active aging project

Tab. 2: Attributes of Design led-innovation for active aging

Attributes Values

Problem statement Making aging better for elderly people
Budget 2 022 700 Euro

EU investment 1366 133 Euro

Duration 01/2012-06/2014

Source: (EU Commission, 2016).

For demonstration purpose, a hypothetical case where one of the weaknesses of a city
is low quality of life for elderly people is considered. The city desires to implement a
project for improving life standard for elderly people. For the sake of simple
demonstration the two projects, discussed above are the only cases in the case library
that were performed on improving life standard for elderly people. Also, let the three
attributes: budget, duration and EU investment be the only important variables. EU
investment is assumed as an important variable believing the EU will grant the same
amount of money for the same project implementation. The two cases discussed here
are only used to show the possibility of implementing the proposed method and the
information used here is general.

The first step is to find a project whose objective is similar with the hypothetical
problem, using text parser and key words like elderly people and aging. Once the two
cases are found, the next step is to compare them based on the attributes of the
hypothetical case. The city needs a project with lower budget. EU investment is very
important for the city since the city needs to spend as minimum amount of budget as
possible. Time duration is not a big issue for the city. The following table (Tab. 3)
shows cases, their attributes, and the weight of the attributes.

26



Tab. 3: Case attributes and their values

Attributes Case 1 Case 2 Weight
Budget 2218 871 Euro 2 022 700 Euro 0.5

EU investment 1 768 345 Euro 1366 133 Euro 0.7
Duration 12/2008-03/2012 01/2012-06/2014 0.2

Source: (EU Commission, 2014, 2016)

First, the measurement of the attributes will be changed to similar unit. In this case
sequencing method was used. Since there are only two cases and two sequences the
interval from 1 to 2 is used. The table below (Tab. 4) shows the value of case attributes
on the scale of 1 to 2.

Tab. 4: Case values on the scale of 1 to 2

Attributes Case 1 Case 2 Weight

Budget 1 2 0.5
EU investment 2 1 0.7

Duration 2 1 0.2

Source: Authors
Definition: Let le(-7, ) and let X = {x;, x2, ..., x»} be a finite set. If (X, P(X)) is a
measurable space and if set function g,: P(X)—[0,1] satisfies the following conditions,
then g is denoted by a Sugeno A measure and gy(J)=0, gu(X)=1; ANB=J, Au B#X
gi(ANB)=g;(A)+gi(B)+ 1g:(A)g:(B) that

A+1=]T (1+4g,(x)). A>-1 0
where g(x;) is fuzzy measure.

Definition: Let set function g: P(X)—[0,1] be a fuzzy measure on measurable space
(X, P(X)), and h: X—[0,1] be a measurable function on X. If 2(x;) < h(x2) < ... <h(xy),
Ai={xi, Xi+1, ...., xo} then (Choquet, 1953; Grabisch, 2000; Sugeno, 1974).

EY = [ g™ = h(x, Jg(4,)+ Y (e, )=l g4, 2)
i=2
Where E% denotes the overall function A(x;) is viewed as the performance of sub
characteristic x; of the organization at a specific time g(4;), express the grade of
importance for the subset 4;. The fuzzy integral of A(x;) with respect to g denotes the
overall evaluation.

The first step is to Calculate lambda based on the equation (Eq. 1).
A+1=T]_ (1+4g,(x,) = (1+0.52)*(1+0.74)*(1+0.24), A >-1

3
i=1

After calculating the roots of the polynomial resulted from the above equation, the
following results were obtained: A=0, A=-0.744 and A=-7.69. A =-0.744 was chosen
since it is the value that satisfies fuzzy measure criteria. Then the combined aggregate
for the attributes was computed: g.(12)=g.(1)+g:(2)+ Agi(1)gi(2), where, gi(1) is the
weight for the first attribute (budget), g:(2) is weight for EU investment and g;(3) is
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weight for duration of project. By substituting the values gi(12)=  0.9396, g\(13)=
0.6256, 2,(23)=0.79584 and g)(123)=1 was calculated

The next step is to calculate the aggregate evaluation of each case to determine the
better choice, based on Equation (Eq. 2)

Tab. 5: Fuzzy aggregate evaluation of attributes
Case 1 E | Case 2 E/
1.78 1.5

Source: Authors

Based on the result from the above table (Tab. 5) case 1 is the better choice for the
hypothetical city but since the results of both cases is close the best solution will be for
the city to consider both cases and design a new solution based on the two cases. The
budget for the project will be significantly less since by using this method some steps
of project development cycles will be avoided.

Conclusion

Over the years, different frameworks and tools have been available by EU to assists
member countries to have administrative systems and public administration
institutions capable of transposing, implementing, and enforcing the acquis according
to the principle of ‘obligatory results’. The method discussed in this paper is
application of CBR for solving cities’ problems based on others experience. Project
developed by a city as any project follows the steps of project conception, design,
implementation, evaluation, and, once the project tasks are completed and evaluated,
closing of the project. When the proposed system is used the tasks and costs of project
conception and design will significantly decrease.

The advantage of the proposed method over existing tools include: the proposed
method provides a way to adapt solution for a specific problem instead of a strategic
plan. Solving these specific problems improve the overall success of strategic plan.
The method also provides cities with options and freedom to choose a detailed solution
for a specific problem based on their capacity without going through strategies of other
cities. This is a bottom up approach where cities solve weakness and improve the
success of strategic plan. Practical implementation of the system will be presented in
the future.
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IT UTILIZATION RATE WHEN DETERMINING
CORPORATE STRATEGIC GOALS

Romana Hajkrova

Abstract: This article assesses current level of the information support tools for a
specific area of the corporate process. Under this area we understand strategic
planning and determination of corporate strategic goals. The mentioned area is
perceived quite differently by the plant owner than for instance employee of the same
company. But the fact is that this area is the major axis that passes through the entire
corporate structure and, if set correctly, it is the very key to success and especially to
long-term development and stability of the company. From the historical point of view,
creation of corporate strategic objectives was a certain foretelling from the crystal
ball for a number of managers, depending on the corporate life cycle phase, or
stereotypical raising the goals. Based on this way created corporate strategic goals, it
is not surprising that fulfilment of these objectives reflects the reality rather by
accident in many cases. Creating truly realistic strategic goals of the company with
respect to its life cycle is a much more complex process and therefore one wonders at
the low level of responsibility applied by certain managers fto it.

Keywords: Information technologies, strategic goals, strategic plans, company / plant,
software, analysis

JEL Classification: M15, M21

Introduction

Nowadays a relatively large number of information support tools is available in the
market for the majority of processes used by the plant depending on its focus, i.e. the
manufacturing, trading or services-oriented plant. These tools have been created and
developed gradually in conformity with development of the information technologies
intended for corporate support. These tools were at first specialized in a specific
process, e.g. production support, sales records, warehouse management, economics,
etc. In the course of time the tools for management of the company as a complex
whole or large parts of it have arisen. The tools of e.g. CRM, ERP, SCHM, MIS type
have thus appeared. But the development has not stopped there, and today we are
experiencing the stage of implementation of the tools such as BI, integration platforms
and other integrated tools. If we consider this area creating the very top level of the IT
pyramid of each individual company, we can establish that the whole mosaic of the
information support tools misses one specific part, intended only and exclusively for
formulation of strategic goals and objectives. This tool should become an
indispensable part of information support for the managers at all levels of the
organizational structure of the company. If you want to commence the research
focused on determination of the potential of utilization of the information support tools
for identification of the corporate strategic goals, it is at first necessary to define what
are the strategic goals of the company. While searching for the professional literature
sources, | have discovered a number of papers devoted to the issue of corporate
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strategic goal planning. This topic is mentioned in this area in connection with all sorts
of processes, cycles, and other possible links with the company. But when seeking for
the information support tools applicable for determining the corporate strategic goals, |
am unable to find any relevant outputs. It was one of the reasons for elaboration of this
article dedicated to this issue.

1 Problem formulation
1.1 Strategic goals of the company

Each company was established with a certain vision of its owners, and realization
of this vision should be its mission. Ketkovsky (2015) believes that not only
determination of the goals and the ways to achieve them, but also the correct definition
of the starting position is important for successful conduct of the organization. The
same is also applicable to assessment and consideration of the current position and
direction of the competitors, including objectives of their clients and suppliers.
Knowledge of the latest state and development of the environment is an inevitable
feature for effective internal setting of the organization. According to Dedouchova
(2001) strategic goals are the future state to be achieved. They are formulated at the
top level of the organization. What is the vision? Why do the companies exist, what do
they want to achieve? A number of examples of why the companies do exist can be
quoted. And it is certainly not just making profit and making money. On the contrary,
profit making is conditioned by the quality of products and services as well as by
satisfaction and loyalty of customers and employees, market position, ability to
develop itself and respond to changing market conditions and by many other factors.
Practical use of strategic goals in the organization is crucial to clarify their vision
which is specified more precisely. Strategic goals of the organization are usually
defined by its owner or the top management, which is also responsible for achieving
them. The strategic goals specify the vision more precisely and assist the managers in
managing and motivating the employees organization-wide (Leon-Soriano, Munoz-
Torres, Chalmette-Rosalen, 2010).

Strategic goals and their formulation are the very basis for:

- Corporate organization, structure, measurement and assessment of corporate
process performance,

- Management of corporate information and information systems,

- Human resources management, determination of responsibilities and
competencies, performance management (Kourdi, 2011).

According to Cimbalnikova (2012), strategic goals are understood the future
desired state, which the companies try to reach through their own activities and
existence. These strategic goals are determined by the top organizational and strategic
unit of the company. Determination is based on the strategic analytics and on
formulation of strategic plans. The goal achieving degree is the most important
parameter for assessing success or failure of the company. Correct setting of strategic
goals 1s very important, as stated Cimbalnikova (2012) in her book, mainly for the
following reasons:

- Goals are important for assessment of corporate activities,
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- QGoals create the environment for defining competence and responsibility of
individuals

- Goals enable to create the right conditions for cooperation of competent
decision makers generating and defining the conditions for achieving the raised
goals,

- Goals determine position of the organization with respect to the environment
and assist in integrating into it.

According to Soucek (2003), strategic goals are focused on four groups:
- Regional (corporate social responsibility),

- Personnel (professional growth and improvement of qualification, indicators for
assessing performance),

- Client (development and growth, effectiveness focused on maintaining quality
and reliability advantageous conditions of funding),

- Owner or founder (economic and performance indicators, profitability and cash
flow stability).

Identifying strategic objectives is essential for the ability to plan effective and long-
term sustainability of the organization with respect to uncertainty of the market and the
environment. According to Fotr (2012), achieving the goals is conditioned by the
necessary coordination and synergy of various professional structures of the company
and their specialized activities.

1.1.1 Intentions

Business objectives define the intentions, which shall be achieved within the
project. It happens sometimes that intention of the project is confused with the
product, but product is the outcome project activities. Such confusion leads to poor
understanding of the whole project and the latter can thus become unsuccessful. So,
when defining the project, it is important to specify very carefully the intentions that
lead to execution of the project, namely both the primary and the secondary ones; the
secondary intentions are not decisive for project definition and will be met through
fulfilment of the primary objectives. These intentions should be in compliance with
general conceptions of development and with capabilities of corporate particular
personnel structures up to the management, since this leads to common orientation of
the whole team on achievement of the primary goal. This conception requires, in the
phase of intentions preparation, very good and clear mutual communication of the
particular structures - including the feedback to the management. (Muller, Jugdev,
2012).

1.1.2  Critical success factors

To achieve the goals, it is necessary to determine the main areas that are very
important for their fulfilment. These areas are usually considered as early as when
determining the goals, but their explicit designation will lead to common
understanding of their importance by all stakeholders who are involved in the project
team. All particular areas must also be defined with respect to the existing own human
resources, capacities, and processes and authorities setting of the system. Each of the
above mentioned items, when underestimated or poorly set, means high risks both for
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the particular area and for the goal itself. From the facts above it follows that
increased attention has to be paid to this project area and its failure can seriously affect
the overall outcome of the project. (Muller, Jugdev, 2012).

1.2 Creation of corporate strategic goals

It is a systematic method of defining and implementing the specific steps that will
lead and contribute to fulfilment of the main corporate goal. The strategic planning
process is always divided into specific phases and steps that are grouped by their
priorities, resources and mutual links. Everything is spread on a timeline and delegated
to relevant managers and teams. Selection of the strategy and specific strategic
corporate planning is a critical point for the companies that want to preserve a firm
position in the market. Good phasing of individual parts and adequate selection of the
strategic planning tools is therefore advisable. Every high-quality plan starts with a
precise analysis of the needs of the organization. It is necessary to pay attention to the
maximum clear and unambiguous formulation of the corporate goals as well as to
analysis of external influences that can significantly affect normal business of the
company. The second phase includes formulation of the strategy, i.e. breakdown and
identification of long-term goals, appropriate selection of strategic procedures and
tactics themselves. One level below includes breakdown of the strategy into the
operating plan, containing individual sub procedures and delegation of responsibility
in order to implement specific tasks. In this case it is advisable to consider well
automation of corporate processes and digitization of documents, taking in view
efficiency of operation. The last phase comprises monitoring and assessment of the
raised goals. Thanks to the data analysis and the applied Business Intelligence
software it is possible to monitor states in real time. This allows to respond to the
present state immediately and to predict the future state, which is necessary to meet the
set strategic goal. The procedure, management and organization of preparation of the
strategic plan are affected materially by the chosen method for its preparation.
Combination of the following two methods is used most frequently, and principles of
one of them usually prevail. (Boyer, Frank, Green, 2010)

Expert method — characterized by a high level of involvement of the external
professional processor and by a low level of participation of the local actors. The
method has a standardized procedure of processing and emphasizes professional,
methodological and high-quality work. Independence on the local environment (not
subject to the local influences) is understood positive aspect of this method, but only
shallow knowledge of the local development (specific) context, ignorance of
relationships between individual actors in the territory in question and, last but not
least, a limited explanatory power of the statistical data and shallow depth od
consideration are its disadvantages.

Community method - a summary name for repeated discussions with the users
participating to a large extent in preparation of the strategic plan under the supervision
of the supplier. The external expert plays the role of the discussion "moderator" here.
The method offers a general analysis of the key issues and focus on their specific
solutions. The de facto public discussion of the strategic document and 'identification’
of the users with the strategy (it will most probably be implemented by them) is a great
advantage. On the other side, its disadvantage consists in a certain shallowness, i.e. not
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yet identified problems in the addressed area do not need to be formulated in the
discussion. (Avison, Fitzgerald, 2006)

2 Methods

Research in this area will be aimed at determining the degree of implementation of
the information support tools in the selected top management group of the preset
number of companies. The methodology is based on the literature review of the current
state of the analyzed issue. The primary research utilizes interviews, observations,
monitoring and expert estimate. The secondary research applies evaluation of the data
from the information system database, documentation of the workshops / seminars.
The secondary objective of the research is to determine availability and portfolio of the
information support tools for creation of corporate strategic goals. The research
should answer two fundamental questions:

- To what an extent the managers utilize the IT tools when creating the strategy?

- Which IT tools are available to support strategic planning?

The quantitative research was mapping for orientation in the issue, confrontation
with the theory, and the qualitative research was realized as a structured projective
user-oriented interview. (Sekaran, Bougie, 2010)

3 Problem analysis

The next part of the research comprises analysis of the situation in the market of
information technologies with respect to the information support tools contributing to
create the strategic goals. This analysis is focused on basic classification of the
information support tools by their intrinsic purpose, i.e. whether or not it is the tool
designed and created as support for determination of the corporate strategic goals or
whether this tool is the integral part of a larger complex intended primarily as support
of other corporate processes. Potential and possibly quality of these tools in the given
context is the very reason of this breakdown.

The aim of the research was to analyze the current state of the information support
tools contributing to the corporate strategic goals as the process of the corporate
information system, its position in the Czech companies and complexity of offered
information systems functionalities, to determine what functionalities of the
information support are commonly used for creation of the corporate strategic goals
and how the information systems offered in the Czech market are adapted to the used
functionalities as a standard.

Based on the research, in the information technology market I have identified the
following information support tools, intended exclusively on support to creation of the
corporate strategic goals.

3.1 Actual Research

45 below mentioned and defined IS users were contacted, 13 of them responded
with filled-in questionnaires (i.e. returnability of 34.6%). The questioning took place
in September and October 2016. The mentioned IS users belong, according to the
European Commission, mainly to small enterprises. It means 58.7% of the enterprises
according to the factor of turnover (up to 220 million CZK) and 48% of them

35



according to the factor of staff headcount (up to 50 employees). The medium-sized
enterprises are on the second position and only part of them (according to both
classification factors) is formed by large companies.

3.1.1 MACS Controlling Suite

It is the software controlling tool supporting operational and strategic planning and
assessment. It includes cost and income management to achieve profitability. The
MACS software tool has undergone many years of development that has started in
1998, and representatives of universities have also taken part in its development. The
product is aimed on organizing the data from many non-structuralized sources and on
setting complex interrelationships. In a unified system the process of planning is much
more easier and business is managed successfully. This tool can be characterized
simply as an integration platform between information systems of the company with
the possibility to utilize the gathered data as the source for the creation of strategic
goals. The information support tool of strategic goals for assessment draws the data
from the ERP system (real state) and compares them to the planned values. It also
plans and assesses (at the operational and strategic levels) costs and income ->
EBITDA, EBIT (monitoring by individual accounts and centres), calculations and
production. (Laudon, Laudon, 2006)

3.1.2 ADVANTA/KOMIX

It is a modern strategic management tool, able to unify change sub-projects
efficiently with the corporate strategy. It encompasses a whole se set of events
connected with the preparation, definition and implementation of the corporate
strategic goals. Through a single tool it is possible to share the vision, motivate, plan,
implement and measure a specific outcome. The information support tool of this
vendor works on the principle of process analysis, proposing the optimum control
indicators. It also enables to plot the corporate strategy in the optional way. The
Balance Scorecard, expressed as the Norton / Kaplan scheme, can be selected for
instance or there may be a registration under the theory of constraints. In any case, the
strategy and its individual logical steps are always associated with specific projects
within the system. Their procedure thus becomes the integral part of the scheme. It is
therefore not necessary to assess specific activities to get an overview of how close we
are to the preset goal - one view is quite enough. (Laudon, Laudon, 2006)

3.1.3 Statistica

This analytical software contains tools for data management, their analysis,
visualization and development of user applications, including the information support
tools for determination of the corporate strategic goals. It provides a wide range of
basic and advanced techniques designed specially for BI, Big Data sectors, quality
control, research and many others. Thanks to the analytical platform the organizations
are able to manage the entire analytic lifecycle — starting by data grouping and
preparation, visualization and ending by creation and implementation of the model
supporting strategic goals. Manual stepwise regression — besides the manual (the user
himself can choose in each step what predictors will be added or deleted) stepwise
logistic regression even the classic linear and the Cox regression are available. The
main advantage of the stepwise model construction is its ability to add the most
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important predictors manually and to monitor their impact on the model. The "what-if"
functionality allows to define the models conforming to corporate guidelines and
policies. The data visualization module for advanced and interactive data visualization
allows easy visualization of large and dynamically changing data (business data,
power sector, industries, etc.).

Based on the research, in the information technology market I have also identified
the following information support tools, suitable for creation of the corporate strategic
goals, representing the integral part of the software complex primarily oriented on
support to other activities (e.g. ERP). (Laudon, Laudon, 2006), (Croson, Drnevich,
2013)

In case of two software types their incorporation into this category may certainly
become the very subject of discussion due to their partial overlapping or identical
methodology for drawing the sources necessary for the information support tools
aimed at creation of the corporate strategic goals. It is the MIS type software, one part
of which is designed for creation of the corporate strategic goals, depending on its
scope or priority of this part at the interface between the described two categories.

The BI type software is the other one; it is designed primarily to gather the data
from different sources of different types (data mining); as the time goes, this principle
is reflected in acquisition of various data sources in general, i.e. I can speak about
gathering even the data representing the very basis for creating the corporate strategic
goals.

3.1.4 Microsoft Dynamics AX

It is the business solution of the Microsoft company for large enterprises of the
ERP type. It accelerates business, because it allows the people to adopt quickly
smarter decisions, based on findings and analyses in real time, to transform business
processes more quickly to achieve a faster return on investment and growth of
business. On the basis of these modules we can also consider this tool as the
information support tool for determination of strategic goals. Within a single package
Microsoft Dynamics AX brings the services for ERP, BI, infrastructure, computing
resources and databases, thanks to which the organizations are able to perform sectoral
and general operational corporate processes upgradeable through specific solutions.

3.1.5 Pohoda BI

The mid-sized companies are able to implement quickly the cutting-edge solutions
for budgets and planning thanks to the planning tools at advanced level with intuitive
functionalities. Tens to hundreds of new data, documents and/or orders appear every
day in the economic system. These reports are very difficult to process, and
maintaining them updated every day without the necessary tools is more or less
impossible. The BI tools help with presentation of these results. They offer deep,
immediate and always accurate data analysis, as well as different perspectives and
points of view to their users. Just a few clicks, and all values are displayed well
arranged for example in Microsoft Excel or intranet portals. These underlying
materials at the same time serve for creation of strategic objectives, both through the
described reports and also through several tools for prediction. (Palacios, Juste,
Redondo, 2016)
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Fig. 1: Preparation of the data for creation of strategic goals through the BI sources

Business Intelligence

Source: [own]
3.2. Research characteristics

Area of the research: Use of defined systems for the support of the corporate strategy
creation
Territory: Czech Republic
Respondents: IS users with support for the corporate strategic goals definition
Number of respondents: 45

The aim of this research was to analyse the existing state of functionality systems
for the creation of corporate strategy offer, and to characterize the level of standard
adaptation of products on the Czech market for these used functionalities. Three basic
areas of questioning were presented to the respondents within these goals, focused on
support (functionality) level of given systems in the area of information support during
creation of the corporate strategy. Then it was the possible range of information tool
usage as a product for the area of reporting for the corporate strategic goals definition.
The last part of questioning was focused on customization, proposal visualization and
feedback of selected IS tools for the corporate strategic goals definition.

The questionnaire structure was aimed at percentage functionality fulfilment in
particular areas — from the respondent’s point of view.

4 Discussion

The paper has defined a relatively specific issue relating to the new trends of how
to view of the data necessary and needed for managerial decisions in the company.
The research was performed in the Czech Republic, where it was focused on the
method of obtaining the information integrated into the method of obtaining the data
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for managerial decisions. The research has brought a new consolidated view of the
data and highlighted the information support tools provided for this purpose. It is
necessary to take into account the fact that the quantitative data from the existing
accounting files into process controling is very difficult to obtain. Regardless of the IT
support platforms this fact considerably reduces the total effect of the method.

Individual parts of the economic process are understood in the companies at
different levels of importance and the tools — being the standard integral part of
functionalities of the information systems offered on the Czech market — are not
utilized adequately at all levels of management, taking in view their informational
support. The information provided by the information systems are primarily outcomes
of software architects ideas and not a true reflection of practical requirements. It means
that they are not designed according to the actual needs of the executives and the users
responsible for handling the everyday corporate routine. Even less they are processed
in the correspondence with managers and senior executives responsible for strategic
planning and creation of strategic goals. For the sector of strategic planning no
information support tools are available on the market, that can compile (above the
chosen data) the requested corporate processes, interconnect the utilized systems into
the functional units not defined in advance and derive the consolidated data from them
for analytical processing afterwards. Support to the Business Intelligence allows to use
the well-arranged synoptic reports from various sources as well as, for example,
interactive graphic boards intended for the higher and middle management. These
tools are of rather information character and in principle are not intended as the tool
contributing to creation of the strategic goals.

On the basis of existing state in this issues the basic areas of the evaluation as for
information tools support for the corporate strategy creation were chosen. These areas
were subject to next part of the written questioning. Then it was necessary to define,
according to the described products, the tools — according to the range and
specification in tables 1 and 2.

The highest degree of support in the area of tools focused on creation of strategic
plans is with the products MACS Controlling Suite on the level of 80%, the product
Statistica has this level even by 5% higher, and the product ADVANTA/KOMIX with
70% has clear evaluation that the use of IS tools in this area is usable. Similar
evaluation — betweeen 80 and 90% - is in reporting area. The last area — creation of the
own visualization and customization of IS tools is on the other hand on very low level
with all products. It is 50 to 70 % only.

In the area of information support tools as a part of software packages (Tab. 2) the
research results are to some extent the same or similar like the IS tools specialized on
the strategic goals creation, but they do not reach such support level nor in other areas.
It is quite evident from these results that the degree of support and output creation and
their use in the strategic goals creation is good. The area for the creation and
customization is on much lower level. The results also show lower level of IS tools
usage for the strategic goals creation when using bigger SW packages, which is rather
strange fact, considering better options with supposed larger data volumes.
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Tab. 1: Information support tools focused on creation of strategic plans

Trade name Degree of support | Reporting Creation

MACS Controlling Suite 80 % 90% 50%
ADVANTA/KOMIX 70% 80% 70%
Statistica 85% 85% 60%

Source: [own]

Tab. 2: Information support tools intended for creation of strategic plans as a
module within the scope of the software package

Trade name Degree of support | Reporting Creation
Microsoft Dynamics AX 70% 80% 40%
Pohoda BI 60% 70% 30%

Source: [own]

The main objectives of the research of the degree of utilization of the information
support tools for creation of corporate strategic goals were as follows:

- interconnection of individual systems of the company, including the possibility
of further extension,

- enabling effective support to the decision making process at higher and top
levels of the information pyramid,

- support to the major corporate processes through high-quality reporting,

- enabling monitoring and management of the running integration processes
without the necessity to apply another separate system,

- support to easy scalability at all integration levels,

- support to an easily applicable visual design of corporate processes and
transformations,

- support to import and processing the data acquired outside the core systems.

Conclusion

More and more companies face the issue of acquisition of the adequate information
support solution for economic assessment of results and outcomes of the company,
allowing them to display and work with the information relevant for adopting
immediate and accurate decisions. As follows from the research in this area, there 1s no
comprehensive system available that can be considered the information support tools
for the economic assessment of the company. The companies purchase and deploy
specialized tools, such as Business Intelligence, or specific tools for certain
departments, which do not reflect the strategy in terms of outcomes within the whole
organization. As the time went on, this approach has become a barrier to use the
information. The main complication is that the users have to learn how to use a
specialized software, though it is accessible for certain departments only (financial or
analytical department as a rule). Such approach is accompanied by considerable costs
for maintenance of separate systems and especially by low efficiency of utilization of
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the obtained information. The tools, supporting creation of the corporate strategic
goals, assist in solving the problems of the information and transaction systems, thus
creating the space for improving management of the company. They represent a
certain strategy of work with the information, are based on delivery of the information
into the right hands, at the right time, in the requested format and in the undistorted
form. High-quality information from the information support tools for economic
assessment of the company is necessary for proper decision-making at all levels of
corporate management. The task of such a system is to combine the data from different
sources, monitor selected indicators, analyze influencing factors, determine prognoses
and present everything in the graphic form. The system must allow revealing contexts
and planning trends without any significant performance demands on other corporate
information systems. And now I get to the fundamental question, which I am trying to
find the answer to in conformity with the objective of this paper. Will a comprehensive
information support system for creation of corporate strategic goals really appear in
the information technology market?
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DLOUHODOBA PECE VE VYBRANYCH ZEMICH OECD
V KONTEXTU DEMOGRAFICKYCH ZMEN

LONG-TERM CARE IN SELECTED OECD COUNTRIES IN THE
CONTEXT OF DEMOGRAPHIC CHANGES

Renata Halaskova, Martina Halaskova

Abstract: With respect to demographic changes and population ageing, all OECD
countries will be tackling issues of long-term care (LTC) associated with the need for
professional services, collaboration between the formal and informal long-term care
systems, and the adjustment of the mix of public and private resources playing part in
long-term care financing. The paper aims to evaluate the potential of long-term care
in selected OECD countries in connection with population ageing. The majority of the
selected countries have seen a rise in the number of long-term care recipients along
with total expenditures on long-term care. Nevertheless, these countries differ
fundamentally in total expenditures allocated on long-term care per recipient. Results
of evaluation using selected indicators of long-term care, by use of two-step cluster
analysis, in years 2008 and 2013 also showed a variety of approaches in the provision
of long-term care among the analysed countries (mainly in terms of LTC recipients
aged 65+ as percentage of total LTC recipients) and in financing of long-term care
(mainly in terms of LTC expenditures on institutions as percentage of total LTC
expenditures).

Keywords: Long-term care, long-term care expenditure, recipients of care,
demographic changes, population ageing, OECD countries

JEL Classification: H41, H51, H75, J11.

Uvod

Reseni dlouhodobé péée je vzhledem k demografickym zménam duleZitou
podminkou udrzitelnosti zdravotnickych sluzeb a zdravotn€ socidlnich sluzeb
(Gavurova, Soltés, 2016, Rowles, Teaster, 2016). ,,S rostoucim poctem starSich osob
vSechny zem¢ Organizace pro hospodaiskou spolupraci a rozvoj (OECD) o¢ekavaji, Ze
vyraznéji budou nariistat ndklady na formalni a neformalni dlouhodobou péci. S tim
souvisi zvySujici se finan¢ni bifemeno, které vyzaduje jiz dnes co nejefektivngjsi
vyuziti disponibilnich zdroji, tj. snahu o co nejoptimalnéjsi nastaveni spektra sluzeb
dlouhodobé péce pro jednotlivce a pro celé komunity tak, aby spliovaly tii zakladni
atributy: byly geograficky dostupné, kvalitni a finan¢né€ inosné pro jednotlivce i pro
spolec¢nost™ (Repkova et al, 2010: 17-18). Otazkam dlouhodobé péce v souvislosti
srozvojem a demografickymi trendy jiZ byla vénovdna pozornost napi. v pracich
(Osterle, 2010, Colombo et al., 2011, Brennan et al., 2012, Deusdad, Pace, Anttonen,
2016). Snahou clanku je navédzat na studie a vyzkumy vénované dlouhodobé péci
(Kraus et al., 2010, Colombo et al., 2011, Repkova et al., 2011, Bettio, Verashchagina,
2012) a poskytnout SirSi pohled na dlouhodobou péci v kontextu demografickych
zmén v zemich OECD. Clanek si klade za cil, na zakladé teoreticko-empirického
pfistupu, zhodnotit ve vybranych zemich OECD moznosti poskytovani a financovani
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dlouhodobé péce ve vazbé na starnuti populace. V souvislosti s cilem je definovan
pfedmét zkoumdni, kterym je zdravotni a dlouhodoba péce v uz§im pohledu.
Kvantitativni vyzkum piedpokldda selekci vybranych nastroji dlouhodobé péce.
V souvislosti s poskytovanim a financovanim dlouhodobé péce a starnutim populace
se blize zaméfujeme na vybrané ukazatele (pfijemce a vydaje dlouhodobé péce)
v letech 2008 a 2013. Ve vybranych zemich OECD ovéfujeme dvé vyzkumné otazky:
1) Jaky je vztah mezi piijemci a vydaji na dlouhodobou péci ve vazbé na starnuti
populace? 2) Existuji mezi zemémi OECD vyrazn€j$i rozdily v poskytovani i
financovani dlouhodobé péce?

1 Teoreticka vychodiska reSené problematiky

Dlouhodobéa péce (LTC) predstavuje komplex sluzeb, které potiebuji lidé s
dlouhodobé omezenou sobéstacnosti. Dlouhodoba péce zahrnuje Skalu sluzeb pro
osoby se snizenou sobéstacnosti (snizenou funkéni kapacitou) v dasledku dlouhodobé
zhorSeného zdravotniho stavu, postizeni (disability) nebo nemoci. Dlouhodobou péci
se podle OECD oznacuje péce o osoby, které po delsi Casové obdobi vyZaduji podporu
ve vykonadvani zdkladnich aktivit denniho Zivota a dalsi aktivity spojené s péci o
vlastni osobu. Sluzby dlouhodobé péce Casto zahrnuji 1 pomoc s dal§imi aktivitami
nezbytnymi pro zajisténi sobéstacnosti (OECD, 2005, Repkova et al., 2011).

Podle Svétové zdravotnické organizace (WHO) je dlouhodobd péce poskytovani
zdravotnich, socialnich a osobnich sluzeb na opakované nebo pribézné bazi osobam
s chronickymi, télesnymi nebo dusevnimi poruchami. Tato péfe muize byt poskytovana
v institucionalnim prostfedi nebo v domacnosti dané osoby (Repkova et al., 2011).
Dlouhodobé péce je nejcastéji poskytovana v domacim prostiedi nebo v pobytovém
(ustavnim, instituciondlnim) zafizeni poskytujicim zdravotni nebo socidlni sluzby.
Domaci dlouhodoba péce je poskytovana lidem s funkénimi omezenimi, ktefi bydli
vétSinou ve vlastnim byté ¢1 domé. Institucionalni dlouhodobd péce piedstavuje
ustavni oSetfovatelskd zdravotnickd zafizeni (kromé€ nemocnic) a pobytova
(residencni) zafizeni socialnich sluzeb, kterad poskytuji ubytovani a soucasné
dlouhodobou péci lidem s potiebou trvalé zdravotni a oSetfovatelské péce v disledku
chronické nemoci a snizené sobéstacnosti v aktivitdich denniho Zivota. Tato zatizeni
poskytuji pobytové sluzby spolecné s oSetfovanim a zdravotnim dohledem nebo i
dalsimi typy péce (OECD, 2005, European Commission, 2009, Kraus et al., 2010,
Colombo et al., 2011, Wija, 2012a).

OECD zdiiraziiuje potfebu rozliSovat na jedné strané¢ mezi zdravotni pé¢i a na
druh¢é stran¢ definovat dlouhodobou péci vii€i ostatnim sluzbam (sluzby socialni).
Definice zdravotni a socialni slozky dlouhodobé péce se v zemich OECD lisi. Rozdily
v definici dlouhodobé péfe mohou ovlivnit mezindrodni srovnatelnost kli€¢ového
ukazatele, jakym je podil vydaji na zdravotnictvi na hrubém domécim produktu
(HDP) zemé. Podle pojeti OECD by celkové vydaje na dlouhodobou péci mély
zahrnovat, jak vydaje na zdravotni sluzby dlouhodobé péce, tak vydaje na socialni
sluzby poskytované v ramci dlouhodobé péce (Colombo et al, 2011, Wija, 2012b).
Definice dlouhodobé péfe a metody stanoveni vydaji na dlouhodobou péci jsou
podrobnéji rozebirany napt. ve studii (OECD, 2007).

Sluzby dlouhodobé péce se podle systému klasifikace zdravotnich ucti (SHA)
skladaji ze: 1) SluZeb dlouhodobé oSetrovatelské péce, které 1ze povazovat také za
zdravotni komponentu dlouhodobé péce nebo za dlouhodobou zdravotni péci. Jedna se
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o poskytovani pomoci v tzv. zdkladnich aktivitich denniho Zivota (ADL) jako je jidlo,
koupani, hygiena, zédkladni mobilita. Tato péce je zpravidla poskytovana spolecné s
dal$imi sluzbami zdravotnického charakteru, které zahrnuji ,,08etfovatelskou péci*
(ptedepisovani a podavani 1€kd, monitorovani zdravotniho stavu), prevenci,
rehabilitaci nebo paliativni pé€i. 2) Socidlnich sluZeb dlouhodobé péce, které
predstavuji poskytovéani socidlnich sluzeb lidem s onemocnénim ¢i disabilitou (4.
invalidita — nesobéstacnost). Jedna se zejména o tzv. instrumentalni aktivity denniho
zivota (IADL), které zahrnuji péci o domacnost, uzivani 1ékli, nakupovéani nebo
dopravu (OECD, 2005, Repkova et al., 2010, Colombo et al., 2011).

2 Metody

Pi1 zpracovani byla vyuzita databaze OECD (2015, 2016). Vzhledem k omezené
dostupnosti dat pro konkrétni ukazatele dlouhodobé péce ve statistice OECD, byl
zvolen jako vychozi rok 2008 a rok 2013 (posledni dostupnd data OECD v dobé
zpracovani). Objekt kvantitativni analyzy, vybérovy soubor 13-ti zemi OECD
predstavuje: AU-Australie, CZ-Ceska republika, DK-Dénsko, EE-Estonsko, FI-
Finsko, DE-Némecko, HU-Mad’arsko, KR-Korea, LU-Lucembursko NL-Nizozemi,
NO-Norsko, SE-Svédsko, CH-Svycarsko. Vybér zemi byl proveden na zakladé
zamérneho vybéru scilem zajistit jeho heterogenitu z pohledu sledovanych
ukazatelti/proménnych, kde jsou zastoupeny zemé s rozdilnou urovni poskytovani a
zpusobem financovani dlouhodobé péce. Kritériem pro vybér zemi byla i dostupnost
srovnatelnych dat z OECD databéaze k problematice dlouhodobé péce v letech 2008 a
2013. Na zéklad¢ studia odborné literatury vyuzZivame obsahovou analyzu pfii tvorbé
teoretického ramce fteSené problematiky, v empirické Casti prace jsou vyuZity
analytické metody, principidlni komponentni a dvoukrokova shlukovad analyza,
metoda komparace a pfi vyvozovani zavérii metoda syntézy a ¢astecné indukce.

Principidlni komponentni analyza (PCA) byla zvolena vzhledem k odhaleni
zavislosti sledovanych proménnych dlouhodobé péce v letech 2008 a 2013 za vyuziti
korela¢ni analyzy pii p<0,05. (Tab. 1).

Tab. 1: Matice interkorelaci proménnych dlouhodobé péce ve vybranych zemich
OECD pro rok 2008 a 2013

Proménné/ukazatele dlouhodobé péce

I. 1I. 111 % V. VI
I. 1
1. 0,476™ 1
111 0,714" | -0314 1
\% -0,254 0,172 0,253 1
V. 0,039 0,309 -0,096 0,493" 1
VL 0,745 | -0,107 0442° | -0,509" | -0331 1

Pozndamka 1: 1) celkové vydaje na dlouhodobou péce jako % z HDP, II) vydaje dlouhodobé péce (PLI,
USD) na jednoho prijemce dlouhodobé péce, 111) vydaje na dlouhodobou péci v institucich jako % z
celkovych vydaju dlouhodobé péce, 1V) pocet prijemcu dlouhodobé péce ve veku 65+ jako % z
celkovych prijemcii dlouhodobé péce, V) prijemci dlouhodobé péce v institucich jako % z celkovych
prijemcii, VI) celkovy pocet prijemcu dlouhodobé péce jako % z populace.

Poznamka 2: *p<0.05, **p<0.01
Zdroj: autorky podle OECD (2015), OECD (2016b)
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Pro extrakci principialnich komponent bylo zvoleno Kaiserovo pravidlo, které
doporucuje ponechat pouze ty komponenty dosahujici vlastni hodnoty vyssi nez 1.
Zdrojem pro urceni principidlnich komponent byla korelacni matice. Jako nejlepsi se
ukazal vystup se ¢tyfmi proménnymi (celkova variabilita dosahla 82,2 %), mezi které
patfily: 1) celkové vydaje na dlouhodobou péce jako procento z HDP, 2) vydaje na
dlouhodobou péci v institucich jako procento z celkovych vydaji dlouhodobé péce, 3)
pocet ptijemcli dlouhodobé péce ve veéku 65+ jako procento z celkovych piijemct
dlouhodobé péce, 4) piijemci dlouhodobé péce v institucich jako procento z celkovych
ptijemct. Vysledek principidlni komponentni analyzy pak slouZzil jako nastroj pro dalsi
analyzu za vyuziti shlukové analyzy. Pro lepsi ndzornost vysledkt byly pro shlukovou
analyzu vyuzity originalni hodnoty vySe uvedenych proménnych v PCA.

Pro nasledné hodnoceni podobnosti a rozdilt zemi OECD, dle vybranych ukazateld
dlouhodobé péce, byla pouzita dvoukrokova shlukovad analyza. Jednd se o metodu
hleddni podobnosti a rozdilti, sdruzovani dat do smysluplnych celk (shlukt), kdy
pfipady patiici do stejného shluku jsou si maximalné podobné, ale jsou minimalné
podobné piipadiim patticich do jiného shluku (Kostal, 2013). Dvoukrokova shlukova
analyza je kombinaci nehierarchické a hierarchické shlukové analyzy. V prvnim kroku
se vytvoii nehierarchické shluky a rozsadhly vybérovy soubor se tak zredukuje na
mensi sadu shlukli. Ve druhém kroku pracuje metodou hierarchické analyzy, kdy tento
postup byl vyuzit 1 v tomto piipadé vzhledem k poctu tfinacti zemi s panelovymi daty
za dva Casové fezy, tj. celkem 26 piipadi. Shapiro-Wilkliv test pak prokazal, ze
proménné vstupujici do shlukové analyzy splituji podminky normality (p<0,05), aZ na
proménnou pocet piijemcti dlouhodobé péce ve véku 65+ jako procento z celkovych
piijemcii dlouhodobé péce, u které odchylka od normélu neni vyrazna, jelikoz jak u
minimalnich, tak maximalnich pozorovanych hodnot dosahuji absolutni maximalni
odchylky s hodnotou 0,70. Kvalita shlukli podle dvoustupiiové shlukové analyzy se
meéti tzv. obrysovym koeficientem (Kostal, 2013). Obrysovy koeficient je stanoven
jako primérna hodnota z hodnot i , tj.

po= (D

Muze nabyt hodnoty od -1 do 1. Pokud primérna vzdéalenost i-t¢ho objektu od
ostatnich objektli nachazejicich se ve stejném shluku je mensi nez primérna
vzdalenost s objekty z libovolného jiného shluku, pak obrysovy koeficient nabyva
kladnych hodnot. Cim vyssi je jeho hodnota, tim jsou shluky kompaktngjsi. Pro
hodnoty nizsi nez 0,2 je rozdéleni objektti do shlukii oznaCovano jako chabé (poor),
pro hodnoty od 0,2 do 0,5 jako uspokojivé (fair) a pro hodnoty vyssi nez 0,5 jako
dobré (good). Nejvyssi hodnota obrysového koeficientu ze zadaného intervalu muize
slouzit také pro uréeni optimalniho poétu shlukti (Rezankova, Loster, 2013:141-142).

3 Vysledky a diskuse

Ve vybranych zemich OECD se zamétujeme v letech 2008 a 2013 na hodnoceni
piijemcii dlouhodobé péce a celkovych vydaji na dlouhodobou péci ve vazbé na
demograficky vyvoj a starnuti populace. Ve druhé ¢asti je provedeno hodnoceni
podobnosti a rozdili zemi OECD dle vybranych ukazateld dlouhodobé péce
s vyuzitim dvoukrokové shlukové analyzy.
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3.1 Demograficky vyvoj a rist poptivky po dlouhodobé péci ve
vybranych zemich OECD

Poptavka po dlouhodobé péci je tzce spojena s veékem, piesto seniofi nejsou
jedinou cilovou skupinou dlouhodobé péce. Ve vékové skupiné osob mladSich 65 let
tvoti ptijemci dlouhodobé péce méné nez 1 % populace, avSak po dosazZeni véku 65 let
se pravdépodobnost uzivani dlouhodobé péce rychle zvysuje (Colombo et al., 2011).
V disledku starnuti se bude v zemich OECD podil osob ve véku 65+ a 80+ v populaci
pomérné rychle zvySovat (Tab. 2).

Tab. 2: Projekce vyvoje podilu populace ve véku 65+ a 80+ ve vybranych zemich
OECD

Podil osob ve véku 65 a vice let (v %) | Podil osob ve v&ku 80 a vice let (v %)

Zmény | Zmény Zmény | Zmény

v % v % v % v %
2013 | 2030 | 2050 | 2013- | 2013- 2013 | 2030 | 2050 | 2013- |2013-

2030 2050 2030 2050

AU 14,4 18,6 20,9 4,2 6,5 3.8 54 7,4 1,6 3,6

Cz 17,1 24,1 32,3 7,0 15,2 3,9 7,5 11,0 3,6 6,1

DE 20,8 27,8 31,8 7,0 11,0 5,4 7,8 13,6 2,4 8,2

DK 18,0 22,2 23,6 4,2 5,6 4,2 6,9 9,2 2,7 5,0

EE 18,0 24,2 28,6 6,2 10,6 4,7 7,1 10,3 2,4 5,6

FI 19,0 25,5 26,9 6,5 7,9 5,0 8,5 11,2 3,5 6,2

HU 17,3 21,9 28,2 4,6 10,9 4,1 5,7 8,0 1,6 3,9

CH 18,5 24,7 28,3 6,2 9.8 4,9 8,2 12,3 3.3 7,3

KR 12,2 24,3 37,4 12,1 25,2 2,4 7,4 14,3 5,0 11,9

LU 15,1 20,0 22,1 4,9 7,0 3,9 5,2 8,4 1,3 4,5

NL 17,1 24,3 26,9 7,2 9.8 4,2 7,2 11,3 3,0 7,1

NO 15,8 20,6 23,2 4,8 7,4 4,4 6,0 8,6 1,6 4,2

SE 19,9 22,1 24,1 2,2 4,2 5,5 7,5 9,2 2,0 3,7

Zdroj: OECD (2016a) + vlastni vypocty

Z Tab. 2 vyplyva, Ze do roku 2050 by mél podil osob ve v€éku 65+ a 80+ v populaci
dosahnout nejvyssich hodnot v Jizni Koreji (37,4% osob ve véku 65+ a 14,3 % osob
ve véku 80+). Pokud se zaméfime na dynamiku a tempo starnuti v zemich OECD,
situace je velmi odliSna. Konkrétné v Némecku by se mél podil osob ve véku 80+
zvy§it na zhruba 13,6 % a podil osob ve véku 65+ na cca 32 %. V piipadé Ceské
republiky by mél podil osob starSich 80 let dosdhnout 11 % (oproti 3,9 % v roce 2013)
a podil osob ve véku 65+ 32,3 % (oproti 17,1 % v roce 2013). V nekterych zemich
OECD bude ale nartst podilu osob ve véku 80+ pozvolnéjsi. Jedna se o Australii,
Lucembursko, Norsko, Svédsko nebo Mad’arsko, ve kterych by se podil nejstarich
osob (80+) mé&l mezi roky 2013 a 2050 zvySit o méné nez 5 % a mél by dosdhnout
hodnoty mén¢ nez 9,5 %.
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3.2 Hodnoceni vydaji a prijemcti dlouhodobé péce ve vybranych zemich OECD
v kontextu starnuti populace

V souvislosti s demografickym vyvojem a starnutim populace je v zemich OECD
vyvijen tlak na poskytovani sluzeb dlouhodobé péce pro star§i osoby a ocekava se, Ze
v budoucnu vzroste i pomér vydaji na dlouhodobou péc¢i k HDP.

3.2.1 Celkové vydaje na zdravotni a dlouhodobou péci ve vybranych zemich OECD
v letech 2008 a 2013

Podil celkovych vydaji na zdravotni a dlouhodobou péci ve vybranych zemich
OECD v letech 2008 a 2013 zachycuje Obr. 1. V letech 2008 a 2013 zemé Nizozemi,
Svycarsko (zdravotni péde hrazena z veiejného povinného zdravotniho pojisténi) a
Svédsko, Dénsko (zdravotni pée hrazena z dani) dosahovaly nejvyssi objem
celkovych vydajii na zdravotni péci. Tyto zemé& vynakladaly 1 vyS$si objem celkovych
vydaji na dlouhodobou péci. Naopak zemé s niz§imi celkovymi vydaji na zdravotni
péci, vynakladaly i niz§i objem celkovych vydaji na dlouhodobou péci (Korea,
Estonsko, Ceské republika nebo Mad’arsko).Vyjimkou je zejména Austrélie (zdravotni
péce hrazena z dani - Beveridgiiv model Narodni zdravotni sluzby), ktera dosahovala
nadprimérny objem celkovych vydaji na zdravotni péci (cca 9% z HDP), ale
minimalni vydaje na sluzby dlouhodobé péce. Také Némecko, kde zdravotnicky
systém je zalozen na veiejném (povinném) zdravotnim pojisténi, se fadi mezi zem¢ s
nejvyssimi celkovymi vydaji na zdravotni péci (cca 10,8 % z HDP), ale primérnymi
celkovymi vydaji na sluzby dlouhodobé¢ péce (cca 1,5 % z HDP).

Obr. 1 : Srovnani celkovych vydaju na zdravotni a dlouhodobou péci ve
vybranych zemich OECD v letech 2008 a 2013
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M celkové vwydaje na dlouhcdobou péci 2008 @ celkové vydaje na dlouhodobou péci 2013

Zdroj: autorky s vyuzitim OECD (2015)

Z objemu vynakladanych vydaji na zdravotni a dlouhodobou péci je mozné
konstatovat, ze zemé OECD pfistupuji k financovani dlouhodobé péce s rozdilnymi
prioritami. Jak uvadi Colombo et al. (2011) nebo Wija (2012b) potieby dlouhodobé
péce jsou v nekterych zemich uspokojovany téméi vyhradné prostiednictvim
neformalni péce, zejména rodinnych pecujicich a s rozvojem profesionalnich sluzeb
1ze tedy v budoucnu predpokladat vyznamny narast vefejnych vydaji. Formalni sektor
dlouhodobé péce (jako podil na HDP) v zemich OECD podle Colombo et al. (2011:
214) ,je stale relativné maly, ve srovnani s vydaji na zdravotni pé¢i nebo vydaji na
penzijni systémy a to 1 piesto, Ze vetfejné vydaje na dlouhodobou péci vykazuji
rychlejs$i vzestupnou tendenci nez vydaje na zdravotni péci“. Vetejné vydaje na
zdravotni a dlouhodobou péci podle Appleby (2013), De La Maisonneuve, Oliveira
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Martins (2013) by se mély v zemich OECD zvysit ze zhruba 6% HDP na témét 9%
HDP v roce 2030.

3.2.2 Prijemci a vydaje na dlouhodobou péci ve vybranych zemich OECD

Ke zvysSené poptavce po sluzbach dlouhodobé péce (z pozice piijemct péce) bude
dochédzet v zemich s rychlejSim tempem starnuti populace. Zaroven dojde i k rlstu
vetejnych vydajii na profesiondlni sluzby dlouhodobé péce. Obr. 2 zachycuje podil
piijemcti dlouhodobé péce z populace a podil celkovych vydaji na dlouhodobou péci
z HDP v zemich OECD v letech 2008 a 2013.

Obr. 2: Prijemci a celkové vydaje na dlouhodobou péci ve vybranych zemich OECD

v letech 2008 a 2013
|
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Poznamka: zemé jsou rozdeéleny do ctyr kvadrantii: Kvadrant I = HH tj. nadprimérné obé hodnoty x
a y; kvadrant I = LH (hodnota x- nizka, y- vysokad)),; kvadrant Il = LL tj. obé hodnoty x a y
podrimérné; kvadrant IV = HL (hodnota x- vysoka, y- nizka ).
Vydaje na LTC na jednoho prijemce LTC (vydaje pri zohlednéni parity kupni sily a cenové
diferenciace z pohledu ménovych kurzii)

Zdroj: autorky s vyuzitim OECD (2015), OECD (2016b)

Ve vétsingé zkoumanych zemi OECD v letech 2008 a 2013 je mezi celkovymi
vydaji na dlouhodobou péci jako % z HDP (na ose x) a piijemci dlouhodobé péce jako
% z populace (na ose y) patrny pozitivni vztah, kdy s rostoucim podilem piijemcii na
dlouhodobou péci se zvysuje i podil celkovych vydaji na dlouhodobou péci. V L
kvadrantu jsou zastoupeny zemé (Jizni Korea, Estonsko nebo Australie) s relativné
malym podilem piijemcti dlouhodobé péce a zaroven i s nejniz§im podilem celkovych
vydaji na dlouhodobou péci. Naopak ve III. kvadrantu jsou zemé (Nizozemi,
Svédsko, Svycarsko), které se v letech 2008 a 2013 vyznaovaly nejvyssim podilem
piijemcti 1 nejvyssim podilem celkovych vydajii na dlouhodobou péci.

Z porovndni zkoumanych zemi OECD, dle objemu celkovych vydaji na
dlouhodobou péci na jednoho piijemce LTC v letech 2008 a 2013, pak vyplyva, ze
nejvice nakladné sluzby na dlouhodobou péci ma Lucembursko, Nizozemi a Jizni
Korea (Obr. 2). Naopak v Australii, Ceské republice, Mad’arsku a Estonsku jsou
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sluzby na dlouhodobou péci nejméné nadkladné (dle celkovych vydaji na jednoho
piijemce LTC). To je dano i podilem piijemcii, ktefi vyuzivaji sluzby formalni
dlouhodob¢ péce. Autofi Colombo et al. (2011) nebo Wija (2012a, 2012b) konstatuji,
ze podil pfijemct institucionalni a domaci dlouhodobé péce v populaci ve véku 65+ a
80+ se v zemich OECD vyraznéji 1i$i. VétSina vydajii na dlouhodobou péci pak
smétuje do sektoru Gstavni péce, i presto ze uzivatelé obecné preferuji péci v domacim
prostiedi. V poslednich letech ale fada zemi potvrzuje, Ze u nich doslo ke zménadm
postoju (Yeandle, Kroger, Cass, 2012, Anttonen, Karsio, 2016, Broese van Groenou,
De Boer, 2016, Kubal¢ikova, Havlikova, 2016) a byly vytvofeny programy podpory
péce v domdacnosti nebo programy komunitnich a terénnich sluzeb.

3.3 Hodnoceni podobnosti a rozdili zemi OECD dle ukazateli dlouhodobé péce
s vyuzitim dvoukrokové shlukové analyzy

S vyuzitim dvoukrokové shlukové analyzy jsou ve vybérovém souboru zemi
OECD nasledné hodnoceny v letech 2008 a 2013 ¢tyti ukazatele dlouhodobé péce: 1)
celkové vydaje na dlouhodobou péci jako procento z HDP, 2) vydaje na dlouhodobou
pécCi v institucich jako procento z celkovych vydaji dlouhodobé péce, 3) pfijemci
dlouhodobé péce v institucich jako procento z celkového poctu piijemcii, 4) pocet
ptijemcit dlouhodobé péce ve veku 65let jako procento z celkovych piijemct
dlouhodobé péce. Hodnoceni kvality modelu pomoci obrysového koeficientu, pro 3
shluky se 4 proménnymi/ukazateli dlouhodobé péce, dosahuje hodnotu 0.6. Shluky
ziskané pomoci dvoukrokové shlukové analyzy dokumentuje Obr. 3.

Obr. 3 : Krabicovy diagram shlukii vybranych zemi OECD podle ukazateli
dlouhodobé péce pro rok 2008 a 2013
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Poznamka: V krabicovem diagramu méritko s exponentem 0,5 na ose y bylo pouzito pro spravnou
viditelnost hodnoty promenné celkové vydaje LTC jako procento z HDP.

Zdroj: autorky s vyuzitim OECD (2015), OECD (2016b)

Shluk 1 (AU 2008, AU 2013, KR 2008, KR 2013) je nejmensi v zastoupeni zemi
OECD dle hodnocenych ukazatelii dlouhodobé péce. Vyznauje se nejniz§imi
celkovymi vydaji LTC jako procento z HDP (hodnota medianu 0,4), ale nejvysSimi
vydaji LTC v institucich jako procento z celkovych vydaji LTC (hodnota medianu
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92,4) 1 nejvysSim celkovym poctem piijemct LTC ve véku 65+ jako procento
z celkovych piijemct LTC (hodnota medianu 94,5) a ptijemci LTC v institucich jako
procento z celkovych piijemct (hodnota medianu 41,2).

Shluk 2 (CZ 2008, CZ 2013, EE 2008, EE 2013, HU 2013) pfedstavuji zemé, které
jako procento z HDP (s hodnotou medianu 0,2) a vys$s§imi vydaji LTC v institucich
jako procento z celkovych vydaji LTC (s hodnotou medianu 89). Zem¢ druhého
shluku, ve srovnani se zemémi prvniho shluku, se vyznacuji niz§imi hodnotami s vétsi
rozptylenosti zejména u piijjemcd LTC v institucich jako procento z celkovych
ptijemcii (hodnota medidnu 21,8 a rozptylenost hodnot od 14,86 CZ 2008 do 32,18 EE

65+ jako procento z celkovych piijemct LTC neZ zemé prvniho a tfetiho shluku.

Shluk 3 ptedstavuje nejvétsi seskupeni zemi (DK 2008, DK 2013, FI 2008, FI
2013, DE 2008, DE 2013, HU 2008, CH 2008, CH 2013, LU 2008, LU 2013, NL
2008, NL 2013, NO 2008, NO 2013, SE 2008, SE 2013). Tieti shluk zemi se
vyznacuje vyS$§im celkovym poctem piijemci LTC ve véku 65+ jako procento
z celkovych piijemct LTC (s hodnotou medidnu 76,8 a rozptylenosti hodnot od 67,38
pro NO 2013 do 90,48 pro DK 2013) a nejvyssimi celkovymi vydaji LTC jako
procento z HDP (s hodnotou medidnu 2,35 a rozptylenosti hodnot od 0,60 HU2008 do
4,30 NL 2013). Ve srovnani se zemémi prvniho a druhého shluku se tfeti shluk zemi
vyznacuje nejveétsi rozptylenosti hodnot u vSech sledovanych ukazatelti. V piipadé
vydaji LTC v institucich jako procento z celkovych vydaji LTC (s hodnotou medianu
54,3 a rozptylenosti hodnot od 19,19 pro SE 2008 do 88,67 pro CH 2008) a celkovym
poctem piijemci LTC ve v€ku 65+ jako procento z celkovych piijemci LTC (s
hodnotou medidnu 30,96 a rozptylenosti hodnot od 21,84 pro NO 2013 do 41,84 pro
F12013).

Obr. 4 : Srovndni vybranych ukazatelu dlouhodobé péce ve shlucich zemi OECD
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Zdroj: autorky s vyuzitim OECD (2015), OECD (2016b)

Z celkového srovnani ukazateli dlouhodobé péce (Obr.4) vyplyva, Ze nejveétsi
podobnost vykazuji zem¢ prvniho a druhého shluku ve financovéani dlouhodobé péce
(celkové vydaje na dlouhodobou péci jako procento z HDP, vydaje na dlouhodobou
péci v institucich jako procento z celkovych vydaji dlouhodobé péce) a zemé druhého
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a tfetiho shluku v poskytovani dlouhodobé péce dle piijemci (pocet piijemch
dlouhodobé péce ve véku 65+ jako procento z celkovych piijemct dlouhodobé péce,
piijemci dlouhodobé péce v institucich jako procento z celkového poctu piijemcti).
Naopak zemé¢ prvniho a druhého shluku vykazuji nejvétsi rozdily v poskytovani
dlouhodobé péce dle ptijemct (pocet ptijemct LTC ve veéku 65+ jako procento z
celkovych ptijemcii dlouhodobé péce, ptijemci dlouhodobé péce v institucich jako
procento z celkového poctu prijemcil) a zeme prvniho a tietiho shluku nejvétsi rozdily
ve financovani péce dle vydaji na dlouhodobou péci v institucich jako procento z
celkovych vydaji dlouhodobé péce.

Rozdily v poskytovéani a financovani dlouhodobé péce v zemich OECD je mozné,
podle Colombo et al. (2011), Fernandez, Gori, Wittenberg (2015), vysvétlit nejen
odliSnymi potfebami a vyuzivanim formalni dlouhodobé péce seniory, ale i rozdily ve
struktufe a komplexnosti formalniho systému LTC, které jsou dany i rozvinutosti
systémil dlouhodobé péce, jejich piistupnosti a kulturnimi odliSnostmi (role rodiny v
poskytovani péce). Rozdily souvisi 1 s tim, Ze jednotlivé zemé OECD preferuji odlisné
ptistupy pro financovani systémut dlouhodobé péce tj. od podpory rodinné solidarity v
péci o dlouhodobé nemocné az po poskytovani vefejnopravnich sluzeb financovanych
z vetejnych rozpocti. Jak uvaddi De La Maisonneuve, Oliveira Martins (2013:25)
,rozdily ve vydajich na zdravotni a dlouhodobou pé¢i mezi zemémi OECD castecné
odrazi také odlisné demografické trendy (pocet zavislych lidi v populaci, vyvoj
prumérné délky Zivota), jakoz 1 po€atecni urovenl piijmi, zmény v poptavce po vetejné
financovanych sluzbach LTC a neformalni dlouhodobé péci.*

Zavér

V disledku starnuti populace roste vyznam dlouhodobé péce a snahou je nastaveni
co nejoptimalnéjSiho spektra sluzeb z hlediska kvality a finan¢ni Unosnosti. Cilem
¢lanku bylo zhodnotit ve 13-ti vybranych zemich OECD moznosti poskytovani a
financovani dlouhodobé péce ve vazbé na starnuti populace. Ve vétSiné zkoumanych
zemi OECD v letech 2008 a 2013 s rostoucim podilem piijemct dlouhodobé péce
vzrostl 1 podil celkovych vydaji na dlouhodobou péci jako procento z HDP. Podle
vynaklddanych celkovych vydaji na zdravotni péci a celkovych vydaji dlouhodobé
vybranych ukazatelti dlouhodobé péce v letech 2008 a 2013 s vyuzitim dvoukrokové
shlukové analyzy, se mezi zkoumanymi zemémi potvrdily podobné, ale 1 rozdilné
piistupy v poskytovani a financovani dlouhodobé péce. Nejvétsi rozdily v poskytovani
dlouhodobé péce dle ptijemct (pocet piijemct dlouhodobé péce ve véku 65+ jako
procento z celkovych piijemct dlouhodobé péce) byly zjistény v Australii a Jizni
Korei s nejvétsim podilem piijemct LTC a v Ceské republice, Estonsku a Mad’arsku s
nejmensim podilem piijemct LTC. Nejvétsi rozdily ve financovani dlouhodobé péce
(dle vydajti na LTC v institucich jako procento z celkovych vydajii na dlouhodobou
péci) byly prokazany v Australii a Jizni Korei (zemé& s nejvysSim podilem vydajii na
LTC v institucich) a Skandindvskych zemich s nejnizSim podilem vydaji na LTC
v institucich.

S demografickymi zménami a starnutim populace budou vSechny zemé OECD fesit
otazky dlouhodobé péfe spojené s potiebou profesionalnich sluzeb, vcetné sluzeb
institucionalnich, domacich a komunitnich, spolupraci mezi formalnim a neformélnim
systtmem LTC a nastaveni mixu vefejnych a soukromych zdrojii pfi financovani
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dlouhodobé péce. ZvySend pozornost feSeni otdzek dlouhodobé péce by méla byt
vénovana predevSim v zemich s rychlej$im tempem starnuti populace a s nizsi Grovni
rozvinutosti systémi LTC, coz mize byt namét pro dalsi vyzkum.
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EXPORT BARRIERS IN LATIN AMERICA ACCORDING TO
CZECH COMPANIES

Barbora Kapralova

Abstract: This article presents the results of research on export barriers encountered by
Czech companies in Latin America. This research focuses on the praxis and shows where do
some Czech companies see problems in exporting to this specific region but it also puts
these findings in context by including a testimony of other actors participating in export as
well as author’s own observation from private sector export consultancy, economic sections
of embassies and the foreign office of export promoting agency CzechTrade. This research
shows that cultural differences and lack of qualified staff is as significant of a barrier as
protectionism and bureaucracy in the target country. Surprisingly barriers such as logistic
complications, lack of capital etc. did not show to be crucial for interviewed exporters.
Furthermore the results of this paper show that the perception of the importance of certain
barriers as well as the ability of the firm to overcome them profitably is highly connected to
the mental model of the export manager responsible. The main aim of this research was to
contribute to the discussion about territorial export diversification and to find out the
reasons behind the relative passivity of Czech exporters in the region of Latin America.

Keywords: Export, Export barriers, Czech exporters, Latin American markets, Export
management

JEL Classification: F10, F14, RI0.

Introduction

Export is generally considered one of the least risky forms of international involvement
of a company, mostly because it does not necessarily demand resources as significant as for
example joint ventures or other types of overseas involvement. (Porto, 2005: 68) As an open
economic, Czech Republic is historically focused on export of goods mainly with higher
added value and traditionally in the field of engineering or luxury products. Even though in
recent years there has been a development in the so needed product diversification, the
territorial structure stays dangerously stagnant. Over 80 percent of Czech export of both
goods and services goes to one of the 28 countries of the EU and from this amount over 30
percent to Germany.' South America, Central America and the Caribbean together absorb
only around one percent of Czech export.2 The focus of Czech companies on European
Union is understandable, the absence of formal barriers, long history of mutual business and
political relations and geographical proximity are factors that help reduce costs of entering
foreign markets and maintaining business operations. (Korneliussen, Blasius, 2008: 217-
218) On the other hand finding new markets outside the EU can be crucial for the
company’s expansion, especially if the product is highly specific and therefore needs a
bigger market. Another reason is that even in globalized world some economies are more
sensitive to each other’s development and an economic or political crisis in one will
presumably affect the other. The 2009 economic crisis, which affected Czech exporters via

! Czech export to European Union was 83 percent and 82,2 respectively in 2015 and 2014 (January to August) and from
this part 32,3 percent and 32,1 percent respectively again was to Germany. (Zahrani¢ni obchod 1-8/2015, MPO)
2 According to own analysis of data provided by Czech Statistical Office.
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affecting their most valuable destinations, became a strong argument for creating new
strategies ensuring that a potential future drop-out of one partner will not negatively
influence the whole Czech economy. Latin America can be an important partner for Czech
companies looking to expand to less traditional markets as well as for firms looking to
secure their income via diversification. The reason for that might be that economic and
political developments are not as interconnected between Latin America and Europe/Czech
Republic as they are for example between Europe and the Middle East, which is often
argued to be a good option for territorial diversification of Czech export. This paper aims to
investigate the reasons behind the relative passivity of Czech exporters in Latin America by
focusing on the barriers encountered by Czech companies exporting to Latin America as
well as the perception of export barriers of individual managers via conducting in-depth
interviews as well as taking into account the context of this perception via personal
observation and observation of other actors in export activities.

1 Statement of a problem

There is a broad body of literature focusing on export barriers, among the most cited
authors are Robert E. Morgan and Constantine S. Katsikeas (Katsikeas, Morgan 1994;
Morgan, Katsikeas 1998; Morgan 1997), Leonidas C. Leonidou (Leonidou 1995a; 1995b) or
Peter Yannopoulos (Yannopoulos 2010). Those studies usually focus on the topic from a
quantitative point of view, with the sample of hundreds of companies. This approach makes
these studies appropriate for further use and easier generalization. However, the wide
sample of companies without territorial or field specification and the strict focuson
quantifiable variables, however understandable, can also be limiting to deeper and specific
understanding of the problem.

Majority of existing research focuses on developed countries, predominantly on Europe
and North America therefore it is important to take into account also authors focusing on
topics such as the connection between poverty and export barriers (Porto 2005) or the export
in developing countries (for example da Silva, da Rocha 2001; Tesfom, Lutz 2006; Ahmed,
Julian, Mahajar 2008; Ozkanli, Benek, Akdeve 2006). When it comes to overcoming export
barriers, an extensive body of literature focuses on the efficiency and role of governmental
export promotion and assistance (for example Czinkota 1982; Seringhaus 1986; Seringhaus
1987; Seringhaus, Rosson 1990) with one of the most complex empirical study completed
by Volpe Martincus, Estevadeordal, Gallo et al. (2010).

1.1 Concept of export barriers

The literature views barriers to export as “all those attitudinal, structural, operational,
and other constrains that hinder the firm’s ability to initiate, develop, or sustain international
operations”. (Leonidou, 1995a: 31)

Part of authors divides export barriers as external and internal. Internal export problems
stem from inside the company and are connected to limited resources - financial or
organizational. Generally they are associated with the company or product characteristics.
(Koksal, Kettaneh, 2011: 109) These problems tend to be important for both exporters and
non-exporters (companies not currently exporting to a target country but with a potential
and/or plan to do so). (Gashti, Rad, Fard et al., 2013: 1873) For example difficulties in
obtaining information about export market could be a crucial barrier for both exporters and
non-exporters. (Vila Lopez, 2013: 265, 270-271; da Silva, da Rocha, 2001) External barriers
on the other hand stem from outside the company, from its environment. Another typology
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used widely in literature is the domestic/foreign one. Domestic barriers in this case are
affecting the exporter from his base country, whilst foreign problems can be found in the
target destination. A more synoptic approach is to combine those two typologies and use
four categories — i.e. internal-domestic (problems, which stems from within the company
and are relevant for the base country environment), external-domestic (barriers arising from
the base country environment, beyond the control of the firm), internal-foreign (internal
limits of the company complicating overcoming the problems in target country) and
external-foreign (barriers in the target country, beyond control of the exporter). (Leonidou,
1995b: 18-19)

It is important to stress that none of these barriers inhibit the firm from export activities
by themselves and the perception of their importance depends on other factors, the essential
one being the quality and attitude of management, but also the size of the company or its
previous export experience. (Leonidou, 1995a: 32; Volpe Martincus, Estevadeordal, Gallo
et al., 2010: 139) The ability of management to obtain relevant information and to pay
attention to marketing research activities correlates with higher export activity according to
Morgan and Katsikeas. (Morgan, Katsikeas, 1998: 163-164) These two authors are stressing
the role of good quality management in export strategy of the company by for example
stating, that by the lack of educated, well informed, experienced and proactive management
companies are putting themselves in danger of insufficient inputs to create a marketing
strategy. For such strategy the ability to create a stable communication with potential
partners, obtain information about foreign market and have experienced staff, educated
about the distribution channels and other relevant factors is of course crucial. (Morgan,
1997: 164)

2 Methods

This qualitative research was conducted in a form of an in-depth semi-structured
interviews with companies exporting (or in few cases intending to export) to Latin America,
these interviews were linked with direct observation of author when working as an intern for
the economic section of the Czech embassy in Lima, foreign office of CzechTrade in
Santiago de Chile and completing a Latin American export project for a Czech company
(2014-2015). The list of companies to address with the entreaty to participate in the research
was put together by means of references from the employees of embassies, as well as
searching for companies mentioned in press in context of export to Latin America. After
reducing the list to the most relevant firms, total of 110 companies were sent an email with a
description of the research and an entreaty for a personal interview. Eventually 27
interviews were conducted. This gives a response rate of 24,5 percent which is roughly
analogous to response rates of similar studies in literature, the rate would be higher if
companies who do not participate in export activities in Latin America anymore or export
through other company (agent or a group member) were excluded, which did not happen in
this case. One company was later excluded from the results due to the fact that it was the
only company exporting services, for a better coherence only the 26 goods exporting
companies formed the results of this research.

In the sense of the size of the companies 10 companies were large, 9 middle sized and 7
small. All of the interviewed firms had some export experiences but the level and depth
varied. Also the fields of their activity varied from Food industry, Defence and Arms
industry, Engineering, Bio-chemical products to Glass industry or Medical instruments etc.
In this sense it is necessary to acknowledge in some cases that the perception of some
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barriers or export activities in general is field-sensitive as state for example Smith, Gregoire
and Lu in their work. (Sousa, Bradley, 2006: 54-55) In-depth semi-structured interviews
allow better understanding of specific approach of a company and helps understanding that
some barriers are more or less pronounced for specific industries. The same applies to
different countries in Latin America that companies are exporting to. Except of two cases,
all interviews were conducted with only one representative of the company. In general this
might lead to a misrepresentation, since one person’s testimony might be incomplete or
distorted in other way. However, in the Czech case, even bigger companies do not
commonly have a Latin American section larger than one or two employees. In many cases
the export manager also focuses on other regions as well. Therefore all the interviews used
in this research were conducted with the most relevant person in the company, usually in a
position of export/business development manager or similar, where in only one company
was the Latin American section not only separate, but also split in the Spanish- and
Portuguese-speaking sub-sections, with two leading managers (both participated in the
interview).

3 Problem solving and discussion

After an analysis of all the interviews a complete list of 19 barriers was made. Only
barriers actually mentioned by the respondents themselves (without suggesting them by
author) were taken into an account, therefore not all generally suggested barriers were
included (for example disadvantageous exchange rates, etc.). Found barriers were
categorized by the Internal/External and Domestic/Foreign typology. Table 1 shows the four
categories with individual barriers.

Tab. 1: List of perceived barriers
-2 [ Qualification/adequacy of staff Bureaucracy in the base country
(9] . .
g Production capacity Unqual%ﬁed/lnadequate staff at
3 embassies/governmental agencies
Té, Lack of managerial time Not optlmgl governmental support with
5 financing/insurance of export
= | Lack of capital Limited info about foreign markets

Technical limits of product (standards, certificates Different foreign consumer habits/attitudes

Difficult/slow collection of payments from abroad Protectionism (tariff/non-tariff barriers)

Difficult to obtain local distributors/partners Keen competition

Logistics (problematic transport, shipping costs) Socio-economic or political instability

Internal-foreign

Cultural differences Corruption

External-foreign |External-domestic

Bureaucracy at the target country

Source: Own

3.1 Internal-domestic barriers

As is evident from Table 2 and Figure 1, which presents the results of the research, the
least problematic for the exporters seem to be the barriers categorized as internal-domestic.
The lack of capital being a factor that only one company (small, relatively new company)
perceived as a serious barrier. This might be slightly surprising considering that almost two
thirds of the companies participating were small or middle sized, without extensive financial
resources, which according to other researchers puts them in a bigger danger of
encountering more export barriers. (Katsikeas, Morgan, 1994: 27) The reason might be that
interviewed exporters do not perceive this as something specific when operating in Latin
America and even though most of the managers mentioned the necessity to invest more
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resources when entering Latin American market than for example an European one, in
comparison to other non-European markets, this is not perceived as profoundly different.

Fig. 1: Categories of barriers, percentage
Internal-domestic; External-foreign;
15; 12% j / 54; 43%

Internal-foreign;
32;26% N\ ‘

External-domestic; 23; 19%

Source: Own
Percentage of total number of mentioned barriers.

Production capacity was indicated as a barrier in two cases, both of them were firms with
highly specific products for expert use and in both cases it was given more as an explanation
for the actual relative passivity of the exporter in Latin American region, i.e. the active
approach to export activities in this region will return when the company expands.

Lack of managerial time was indicated three times, but in context of author’s experience,
confirmed by interviews with economic diplomats and CzechTrade employees, this factor is
indeed a barrier very often without the company realizing its impact. As was mentioned
above even in large companies the Latin American section usually shares staff with other
export regions, very often more traditional and creating more revenue for the company.
These other regions then understandably have more managerial attention, which
subsequently leads to less resources and time spent on Latin America. Insufficient activity
on Latin American market is then directly connected to less revenue from this region, which
gives the company the rational reason to focus less on it - a go by book vicious circle.

Almost an exact third of respondents sees a problem in the lack of qualified staff. In this
sense two factors were noticeable in this research. For several active and economically
successful companies (meaning export success in Latin America) it seemed complicated to
find more qualified managers or other staff members to expand their activities. The
operations of Czech companies in Latin America are small in the sense of personnel,
therefore a qualified employee must not only meet language requirements, ideally have a
regional experience, personal and sales abilities corresponding with the environment but in
many cases also professional knowledge of the specific field.

The other factor is that in several companies which did not mention lack of qualified staff
as a problem a deeper interview uncovered that for example a lack of knowledge of very
basic information about the region and/or a language incompetency caused that the concerns
of the company were misplaced. For example several companies without a
Spanish/Portuguese speaking manager informed about the region, believed their lack of
success in Latin America was caused by cultural differences (i.e. culturally determined
unreliable personality of business partners), a deeper interview uncovered, that this
Beverage industry company is talking about their activities in Venezuela and that the
manager does not have a basic knowledge of the current economic and political situation in
the country and decided to try to enter this market nevertheless.
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3.2 External-domestic barriers

Bureaucracy on the side of exporter’s country can be a problem, even in a country
oriented on export (Morgan, 1997: 164) as the Czech Republic surely is. It is a barrier that is
field-sensitive. In most cases European certificates and permits are sufficient for Latin
American importers, therefore no additional certification is needed on the side of exporter in
order to export to Latin America. In some cases in Food industry and
Medicinal/Pharmaceutical products additional certification on the Czech side was needed,
mostly for exports to Venezuela and Brazil. This was perceived as a barrier because in some
cases it was problematic to obtain certificates in Spanish and in several cases the products of
the company were innovated very often which created the need to obtain new certification.
This barrier was not perceived as more complicated than in cases of other non-European
regions.

The most frequently mentioned problem in this category was that the employees of the
embassies and government agency CzechTrade did not have an adequate qualification.
Seven respondents had a negative opinion about the qualification and/or adequate capacity
of diplomats and other staff. In most cases this was seen as a problem in two ways, first
often mentioned opinion was that diplomats at the economic sections of embassies lack a
business experience from a private sector, therefore their assistance is limited in its
efficiency, and second was that the employees of CzechTrade have their services subject to
a charge. Results about the perception of governmental assistance to exporters is
corresponding with the results of Volpe Martincus, Estevadeordal, Gallo et al., who
concluded that this tool is more likely to promote export of goods with less severe intensity
in the specific skills required to understand the product. (Moini, 1997: 110)

Another confusion seems to be prevalent when it comes to official information about
foreign markets. Server BusinessInfo.cz, which provides general and in some cases detailed
information provided by the embassies, CzechTrade and relevant ministries and offices was
unknown to a large portion of interviewed exporters and in some cases the information on
the website itself was outdated and misleading. Several exporters stated that they would be
more interested in a field-specific information and for some managers (mostly younger
companies) the information sources were too fragmented and they did not have a clear idea
whether to follow the website of Ministry of Industry and Trade, Ministry of Foreign
Affairs, International Chamber of Commerce or BusinessInfo.cz.

Five exporters mentioned problems with the governmental support with
financing/insurance of export not being optional. These companies stated that in cases that
they are not able to reach the government support in insuring their export activities, this
creates a significant increase in risk volume.

3.3 Internal-foreign

Several barriers generally perceived as serious in literature were not mentioned by many
interviewed exporters. For example getting payments from abroad was a problem for only
four companies in contrast to this being a more important issue in other studies (Morgan,
Katsiekas, 1998: 79). Technical problems were mentioned by only two companies, both
with electrical appliances, where adaptation to a different standard was needed for some
Latin American countries, but both companies have experience with non-European regions
and are used to adapt their products, therefore it was not perceived as a serious issue.
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Obtaining a local distributor or partner is a problem for five companies, both experienced
exporters and non-exporters.

Logistics interestingly is not perceived as a barrier by vast majority of companies, only
six firms stated it as a problem. This might be surprising because of a large distance and in
many cases insufficient infrastructure in the target country. Yet majority of the interviewed
firms sees this obvious disadvantage as something that is easily overcome with profitability
and in many cases this is again connected to the company having experience with other
geographically distant regions.

The most mentioned barrier hindering export to Latin America for Czech companies
were Cultural differences and Bureaucracy at the target country, with both factors being
indicated by the same number of respondents i.e. 15 companies, which is 57,7% of
respondents. In connection to Latin America (and to other non-European regions, for that
matter) it is important to include the barrier of cultural differences which is focused on the
target country but ability or inability to overcome it stems from inside the company, and it
includes a wide group of factors (for example language, lifestyle, cultural standards,
consumer preferences or purchase power). (Morgan, Katsikeas, 1998: 78) The concept of
cultural distance, or “the degree to which cultural values in one country are different from
those in another country” (Tesfom, Lutz, 2006: 52) is widely used to explain a variety of
situations in export activities of a company, from the market entry mode, control over
export channels, firms performance abroad etc.

When this barrier was indicated exporters were asked how they perceive the importance
of this barrier and the specific attitude towards it varied highly. In this case more in-depth
interview was conducted. The most mentioned aspects of cultural differences were the
necessity to speak a foreign language (Spanish or/and Portuguese), the need to create a long-
term personal relations with the partners/clients and the differences in business
communication Total of 10 managers of this group speak Spanish and two more speak
Portuguese as well. In addition in 6 of these 10 companies, the manager had a knowledge
and previous deeper experience with the region - in four cases the manager lived in Latin
America longer than 6 months and in two cases they were born and/or raised in the region.
In all the cases in which managers speak Spanish (and Portuguese), the interview revealed
that cultural differences are a factor that a company needs to take into an account, but it is
not a completely limiting factor. The fact that big part of these companies has a
management qualified in sense of language and regional knowledge can explain why after a
more profound interview 11 of these 15 companies stated that cultural differences are more
of a challenge than a barrier, this including one company that does not have a
Spanish/Portuguese speaker nor a manager with Latin American experience.

Figure 2 shows a summary of how many companies does or does not have a management
with certain qualification and how many of both groups perceive cultural differences as a
barrier. More managers without the knowledge of the region and without the ability to speak
both Portuguese and Spanish perceive cultural differences as a barrier. Spanish speaking
managers on the other hand do not seem to be a factor eliminating the cultural differences as
a barrier.
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Fig. 2: Cultural differences and managers’ qualification - summary
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Source: Own

It can be interesting to have a look at the group of exporters that do not consider cultural
differences to be a problem for export to Latin America. Again most of them have a
manager speaking at least Spanish (7 out of 11 firms) and in four cases even Portuguese as
well. All seven Spanish speaking managers plus one non-speaker also have a personal Latin
American experience, mostly again a long-term stay in the region, or a life-partner/family
member from Latin America. (See Figure 2) Also five of these companies had historical
bounds to the region in business. For example their predecessor or previous management
before 1989 had active partners in Latin America, or they substitute a brand that was
perceived as traditional in Latin America. From the three cases that do not have a manager
speaking the language, nor being experienced in the region two are substantially interesting,
one because it seems to be a very typical negative case as seen by author’s experience as
well as the experience of interviewed diplomats and CzechTrade employees.

The first example i1s a small company without large resources, with a specific product of
a consumer goods kind which highly relies on the help of governmental assistance. This
company does not have any bigger/international partner nor any historic bounds in the
region and is highly exposed to a domestic, international and even Czech competition. Yet
the manager does not believe knowledge of the language is necessary nor that they would
have to make any special changes in their approach to Latin American customers and
partners.

If this first case can be seen as typical the other is completely deviant. It is a rather new
and fast growing company, with highly specific product intended for an expert client with a
very limited competition due to both the expertise of the product and their pricing. This
company does not see cultural differences as a barrier since they communicate with
professionals all over the world in English, because in this part of bio-chemical industry
majority of terms does not have equivalents in other languages and also even the end
costumer is an expert customer. Also the demand in this case is larger than the supply,
therefore at this moment the company does not need to seek customers and even Latin
American clients contact the company by themselves. This experience indicates that in
highly specific fields with limited number of producers and informed customers the
marketing strategy can be more passive and still create a substantial revenue for the
company.
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3.4 External-foreign barriers

The last group of barriers is the most rigid one when it comes to the ability of the firm to
deal with them by adapting its internal organization. Different foreign consumer
habits/attitudes is usually a crucial barrier in the initial phase of export. The exporter may
manage to overcome this problem by for example adapting the product or creating a
marketing strategy which changes the perception of their product to suit the needs of target
group of customers. In some cases of course this will not be possible or profitably possible,
which will naturally lead to the conclusion of export activities in the region. In the two cases
of the companies in this research who mentioned this problem in context of Latin America,
the products were not traditional for this region, but in the opinion of the manager it was
possible to address this barrier through an adequate marketing strategy.

Socio-economic or political instability in the target country can be a barrier for the
exporter, especially in the sense that the company needs to follow developments in the
country/region, which is very often not entirely connected to the development of other
regions but also because in some countries of Latin America the changes in political or
economic situation might be more radical than in Europe in recent years. The relative
instability compare to Europe can be a barrier especially for some companies in Arms and
Defence industry, since different kinds of restrictions might apply to them depending on the
political situation in the country; or even in Food industry, where for example in Venezuela
in recent years the lack of foreign exchange caused by the recent economic turmoil caused
the conclusion of long-lasting business relations.

Corruption is a problem that is not of course unique for Latin America but it is a general
perception that this factor might be highly problematic for exporters in this region. The fact
that only six managers perceive corruption as a barrier that is more serious in Latin America
than in other non-European regions is a positive sign for Czech firms intending to export
and fearing to encounter this problem.

Protectionism and bureaucracy at the target country on the other hand were mentioned
often. Protectionism in 13 and Bureaucracy in 15 cases. These two barriers are very
country-sensitive, both of them were almost exclusively mentioned in the case of Brazil and
(to a lesser extend) Argentina. Brazil in this context is an interesting example. The extend of
its bureaucracy and protectionism can be preventing new companies to enter the market, and
is complicated to understand, but several exporters stated, than if the company manages to
establish their position the same barriers are protecting them from new competition.
“Customs and tariffs are a problem but it is same for everyone so it is not really such a
problem because after you get through it limits other companies to catch up.” (Respondent
3) Other examples of protectionism than the obvious tariffs and quotas can be anti-dumping
laws or domestic content legislation. (Korneliussen, Blasius, 2008: 219)

Keen competition is another barrier that appears more serious for Czech exporters, with
over 46 percent mentioning it as a problem. Most of the competition is from large
international companies or companies with larger governmental support but for example one
smaller company of Food industry is competing mostly with other larger Czech companies
exporting analogous product.

Conclusion

The concluded research shows that many of the barriers in reality encountered by Czech
exporters are not the ones that first come in mind. Logistics, technical barriers or lack of
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capital do not seem to be critical factors in export strategy of Czech exporters for Latin
America, but of course a previous export experience plays a significant role in perception of
these problems, as the literature states (Volpe Martincus, Estevadeordal, Gallo et al., 2010:
139).

It can be surprising how many exporters perceive cultural differences as a barrier and it
would be very interesting to focus further on what really are these cultural differences and
how to reduce their negative impact on business. The most problematic for Czech exporters
seems to be the category of external-foreign barriers, which is understandable since these
problems cannot be overcome by the company’s internal organization. On the other hand
keen competition is a problem that most of Czech companies will encounter on most
markets and protectionism and bureaucracy at the target country are the most country-
sensitive barriers from the list and therefore a new exporter can choose a country from the
Latin American region which might be more suitable for his export purposes.

Overall this research showed that on the side of the private sector the qualification or the
mental model of the export manager plays a critical role, his or her activity and education
about the region practically determines how successful will the company be in this region
and in many companies this is very undervalued. The goal of this research was to show that
problems of Czech export are not black and white and to avoid one-sided criticism,
therefore it is necessary to mention that the limits are not only on the side of exporters, but
of course on the side of governmental assistance which is a very wide topic. In this research
the assistance appears to be confusing for the exporters and not perfectly suitable for smaller
companies.
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CORPORATE LIFE CYCLE IDENTIFICATION: A MODEL
BASED ON RELATIONSHIP BETWEEN RETURN ON
EQUITY AND COST OF EQUITY

Zdenék Konec¢ny, Marek Zinecker

Abstract: The theory of shareholder value maximisation implies that the ultimate aim
of each entrepreneur is to increase the market value of the company, i.e. to maximise
the wealth of shareholders. This concept assumes that the returns to shareholders
should outperform the cost of capital. The higher the spread is, the better the position
of shareholders. The capital assets pricing model has been very often used for
calculation the cost of equity as implicit costs, where the risk-free rate, the expected
return of the market and the premium to operational and financial risks in the form of
beta coefficient is considered. Moreover, the return on equity is significantly
dependent on the corporate life cycle. The purpose of this paper is to develop an
innovative model identifying stages of the corporate life cycle while using two
variables: the rate of economic profit and the share of operational and financial risk
within the total entrepreneurial risk. The model is verified by using data of a selected
company. Identifying stages of the corporate life cycle should simplify the risk
management and subsequently raise the capital access.

Keywords: cost of equity, financial risks, operational risks, rate of economic profit,
return on equity.

JEL Classification: D24, G32.

Introduction

The theory of shareholder value maximisation implies that the ultimate aim of each
entrepreneur is to increase the market value of the company, i.e. to maximise the
wealth of shareholders. Therefore, generating just an accounting profit is insufficient.
Reaching a higher profitability compared to alternative investments projects is
expressed by the concept of the economic profit considering opportunity costs. This
theory of business income was developed by Edwards and Bell, as reported by
Mohiuddin (2014). The concept of economic value added (EVA) developed in the
company Stern & Stewart is just one example of measurements based on the idea of
the economic profit (Stewart, 2013).

Companies differ in many aspects; thus, any comparison of economic success has
to be based rather on relative than absolute metrics. The spread between return on
equity and cost of equity might be an example. The risk of a company is incorporated
in cost of equity (e.g. the parameter beta used in the capital asset pricing model —
CAPM). In sum, the entrepreneurial success should be measured not just by its
profitability, but also by the relationship between the profitability and the risk.
Moreover, the entrepreneurial success is linked to the corporate life cycle; the
identification of the particular stage is another issue, which has been investigated in
the academic financial literature.

The purpose of this paper is to develop an innovative model identifying stages of
the corporate life cycle while using two variables: the rate of economic profit and the
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share of operational and financial risk within the total entrepreneurial risk. This model
is intended to be used by financial managers while optimising the risk management
and subsequently raising the capital access. The rest of this paper proceeds as follows.
First we review the literature on economic profit and corporate life cycle
identification. Section 2 provides an overview of the data used and methodological
approach. Section 3 presents detailed findings and the last sections discuss and
summarise main conclusions.

1 Statement of a problem

Mankiw (2015) defines the economic profit as total revenues minus total cost,
including both explicit and implicit costs. Because enterprises differ significantly in
size and other aspects, it is a necessity to develop indicators enabling to compare
economic profit based on relative metrics. Thus, the relative economic profit is the
spread between return on equity and cost of equity, as mentioned by Neumaierova and
Neumaier (2005).

The return on equity is a ratio between the accounting profit and the value of
equity. There are two basic concepts of the accounting profit (Belkaoui, 2004).
According to the transactional approach the total profit is the difference between
available cash resources at the moment of ending entrepreneurial activity and available
cash resources at the beginning of the investment. Another concept is derived from the
idea, that the accounting profit is an effect of changes in assets and liabilities.

The cost of equity can be defined as implicit cost and it is equal to the profitability
of an alternative investment, according e.g. to Hotejsi ef al. (2010). If the effectiveness
of financial management in a company should be assessed, then the cost of capital will
be one of the main parameters as reported by Michalak (2016). The theory of
corporate finance developed many concepts how to estimate the cost of equity. The
essential approach is the Gordon growth model, mentioned by e.g. Lee et al. (2008),
which supposes that dividends are paid to shareholders. Therefore, this model is very
often unsuitable, because the cost of equity is perceived as explicit cost, which is
contrary to the economic profit approach. The cost of equity can be also defined as a
surcharge on cost of debt, because shareholders usually bear a higher level of risk than
creditors, as recorded by Brigham and Ehrhardt (2008). However, this fact might not
be valid during the stages of introduction and decline, as mentioned by Reiners (2004).
The most frequently cited model for calculating the cost of equity is the capital asset
pricing model (CAPM). This model uses the following formula describing the
relationship between risk and expected return (Damodaran, 2006):

r=1, +ﬂ*(rm —rf)

Explanatory notes:
r, = cost of equity

r,= risk-free rate

[ = beta coefficient
r, = expected market return on equity

The CAPM model requires three inputs to compute expected returns — a risk free
rate, a beta for an asset and an expected risk premium for the market portfolio. The
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beta for an asset can be estimated by regressing the returns on any asset against returns
on an index representing the market portfolio, over a reasonable time period. In
practice, we face many problems while beta estimating. E. g., there are no indices that
measure the market portfolio (Damodaran, 2006). Despite interconnections among
economies and capital markets are increasing, as reported by Balcerzak & Pietrzak
(2016), Zinecker et al. (2016), Faldzinski et al. (2016), Pohulak-Zotedowska (2016),
and Pietrzak et al. (2017), in many emerging markets the indices used tend to be even
narrower and include only a few dozen large companies (Damodaran, 2000).

The arbitrage pricing theory, Fama-French three factor model and the Black-
Scholes model represent another approaches how to calculate the cost of equity
(Brigham and Ehrhardt, 2008; 10.Kislingerova, 2001; Mohiuddin, 2014).

There are several models of the corporate life cycle. As mentioned e. g. by
Shirokova (2009), each model uses different number of stages as well as different
variables for identifying them. The main issue, which complicates the identification of
the stage of the corporate cycle, consists in the fact, that some variables are qualitative,
and thus difficult to measure. Some models are based on using just quantitative
variables. E. g. Slavickova and Myskova (2016) developed an approach based on a set
of criteria for accurate life cycle stage determination, which are quantitative,
detectable and suitable for multi criteria evaluation. The model by Dickinson (2011)
identifies the phases according to the combination of positive or negative values of
cash flow from the operational, investing and financial activity. This model, however,
does not respect the fact that cash flows from investing and financial activities can
reach zero value. Reiners (2004) suggests using a growth indicator, which consists in
average year-on-year change of assets, sales and cash flows. Intervals of values for the
identification of individual phases of the corporate life cycle are set. The limitation of
this model is the impossibility to identify the phase of introduction. In the model
developed by Kone¢ny and Zinecker (2015) the Boston Matrix is applied. In this
model the phases of the corporate life cycle are identified according to relative sales
growth, where the corporate sales growth is compared to market sales growth, and
relative market share, where the market share of the company is compared to share of
disposable assets of the company. The Boston Matrix, however, was developed for
determination the product life cycle. Therefore, the expectation has to be met that the
corporate life cycle is identical to the life cycle of all corporate products in this model.

The profitability measured by return on equity as well as the risk measured by the
cost of equity is significantly affected by the corporate life cycle. Kislingerova et al.
(2010) report that the maximal operational profit is reached during the phase of
stabilisation. This might not mean that the return on equity is the highest one just in
this phase. The reason consists in the fact that not just the profit, but also the amount
of equity can increase during stabilisation.

According to Reiners (2004) the cost of equity has roughly a decreasing trend
during the whole corporate life cycle. During the stabilisation, the cost of equity can be
slightly higher than during the next phase of decline, when the owners have lost almost
all their capital and so they bear just a low risk. This finding is, however, valid only for
limited liability companies and joint stock companies. On the contrary, Hasan et al.
(2015), who identified the life cycle according to model by Dickinson (2011), proved
the U-shape of the cost of equity, during the corporate life cycle. The trend of cost of
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equity is, according to these authors, similarly the same as the trend of cost of debt and
weighted average cost of capital, as mentioned by Reiners (2004).

There are many approaches to the categorisation of entrepreneurial risks
influencing the cost of equity. E.g. MySkova and Doupalova (2015) focused on
identifying risks that could significantly affect the performance of small enterprises
and developed an approach to risk management in a particular company. In this paper
we distinguish between the operational (or business) and financial risk as defined by
Tiwari and Verma (2011). The operational risk is reflected in the volatility of the
expected operating profitability of the company. The level of operational risk is caused
by three kinds of factors, namely by macroeconomic factors (e. g. fluctuations in the
foreign exchanges, inflation, imports or restrictive regulations), industrial factors (e. g.
perspective in the market, sector sensitivity to the economic cycle or rivalry of
competitors on the market) and company-specific factors (e. g. human resource
management, liquidity, intellectual property management or organizational culture).
Financial risk refers, according to these authors, to the variability of the residual
income to the equity due to debt. Thus the financial risk depends on the rate of
indebtedness.

The level of operational risk can be measured as operating leverage. Miculeac et al.
(2014) define the operating leverage as the ratio of change in profit to change in sales.
Therefore, the operational risk increases with growing operating leverage. The level of
financial risk has been estimated by financial leverage - the ratio between debt and
equity as reported by Damodaran (2006). Analogously to the operational risk, a higher
financial leverage signalizes a higher rate of financial risk.

Li et al. (2015) investigated the relations between the business and financial risk.
According to the authors, firms with high rate of indebtedness tend to have a higher
volatility of future earnings or cash flows. The authors implemented their research on a
sample of companies which differ in size, age as well as credit rating for corporate
bonds.

Furthermore, Bender and Ward (2009) investigated the relationship between the
corporate life cycle and the operational and financial risk. The operational risk
decreases steadily, whilst the financial risk has an increasing trend depending on the
corporate life cycle. During the phase of stabilisation, both kinds of risk are on the
middle level. In sum, the low financial risk in the phase of introduction signalizes the
fact, that the companies in this phase cover their activities mostly by using equity.
Alternatively, the venture capital can be used in the case of start-ups and companies in
the stage of expansion after a crisis as mentioned by Silvola (2008).

However, in a research implemented in Italy by Rocca ef al. (2011) other findings
have been reported. The most important source of financing in the phase of
introduction is debt, even though the interest rate is high because of a high risk. The
reason is that Italy as well as continental Europe in general is a bank based country
where the market with private equity and initial public offerings is rather
underdeveloped although the primary capital markets were growing significantly in
recent years (Meluzin and Zinecker, 2016) as well as their interrelationships as
reported e. g. by Pietrzak et al. (2017). During the phases of growth and stabilisation,
the companies finance their activities by using internal sources such as profit, financial

70



reserves and depreciation. External equity has not been used. The lack of start-up
equity causes a lower amount of innovative projects and slows down the switch from
the phase of introduction to the phase of growth, which is emphasized by Hirsch and
Walz (2011).

Faff et al. (2016), who also used the model by Dickinson (2011) for identification
the corporate life cycle, report, that amount of investments and equity issuance
decrease during the corporate life cycle. Simultaneously, debt issuances increase in the
phases of introduction and growth and decrease during stabilisation and decline.
Moreover, Pashley and Philippatos (1990) mention that companies in the stages of
stabilisation and decline keep a higher rate of liquidity as a ratio between current assets
and short-term payables.

The secondary research summarised in this theoretical framework proved that
profitability as well as cost of equity significantly depend on the corporate life cycle.
However, to our knowledge, the previous literature has not developed a model
identifying stages of the corporate life cycle using the spread between return on equity
and cost of equity, which represents a quantifiable input. We believe that our model
helps to fill this gap.

The model is a tool supporting managers in optimising the risk structure and
subsequently the rate of economic profit as well as in raising the capital access. We
also expect that our findings will be beneficial for a wide range of investors while
decision making.

2 Methods

The research approach was developed after an extensive review of profitability,
risk structure and corporate life cycle-oriented academic literature. The construction of
the innovative model intended to identify individual stages of the corporate life cycle
is based on estimating economic profit rates and shares of operational and financial
risk that are typical for individual stages.

The rate of economic profit is calculated analogously to model INFA as a
difference between return on equity and cost of equity (Neumaierova and Neumaier,
2005). The return on equity is a ratio of earnings after taxes (EAT) to equity. The cost
of equity is calculated using the capital asset pricing model (CAPM). The share of
operational and financial risk is determined using the unlevered and levered beta,
which are variables of capital asset pricing model.

The initial model for calculating cost of equity is modified to distinguish the
premium for operational and financial risk. This approach enables us to determine the
share of operational and financial risk within the total entrepreneurial risk. Finally, the
various combinations of the rate of economic profit and shares of operational and
financial risk will be linked to the findings on characteristics of the corporate life cycle
to determine its individual stages.

Tab. 1 shows a set of variables having sufficient support in the relevant academic
literature applied in our model. The model works with seven variables representing
measurements of profitability, beta coefficients, cost of equity and risk. We modified
the formula of unlevered beta calculation; the cash flow is divided by total assets, not
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by equity as recorded in our previous study (Konecny and Zinecker, 2015). This
modification eliminates the impact of different sources of corporate financing.

Tab. 1: Variables used for identification of the corporate life cycle

Variable Calculation
Return on equity EAT
(ROEaccounting) E
t=1 A market A market A company A company
Unlevered beta (Bunlevered) , b
t=1 A market A market
n
% % D
Levered beta (Blevered) ﬁunlevered 1 + (1 - t) E
. . ﬂ unlevered
Share of operational risk —
ﬂ levered
. . _ ﬂ unlevered
Share of financial risk | -=—===
ﬂ levered
COSt Of equlty (re) rf + ﬂlevered * (rm - rf)
Rate of economic profit ROE, e —T.
(ROEeconomic)

Source: (Damodaran, 2006, Konecny and Zinecker, 2015, Reiners, 2004; own processing)

Explanatory notes:

EAT = earnings after taxes

E = equity

CF = cash flow related to the company/market
A = total assets related to the company/market
t = effective tax rate

D = debt

rm = expected market return on equity

n = number of surveyed periods

The model is verified in a case study. The corporate and market specific data were
retrieved from www.justice.cz and www.mpo.cz, respectively. Recommendations
related to managing risks are reported.

3 Problem solving

The model identifies the corporate life cycle while using two variables: the rate of
economic profit and the share of operational and financial risk within the total
entrepreneurial risk. The construction of this model is based on the idea that the
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profitability, risk and thus the rate of economic profit as well as the share of risks
differs significantly during the whole corporate life cycle.

As mentioned in the theoretical part, the rates of economic profit as well as the risk
structure depend on the corporate life cycle. The secondary research proved that the
cost of equity has roughly the U-shape across the corporate life cycle, whilst the return
on equity is negative during foundation, positive during stabilisation and finally it
decreases up to negative values in the stage of decline. From these findings there can
be derived that the economic profit is reached during growth or stabilisation, whilst the
stages of foundation and decline are connected with economic losses. Furthermore, the
operational risk increases across the whole corporate life cycle, whilst the financial
risk decreases steadily. These four individual stages of the corporate life cycle can be
identified according to the characteristics shown in Tab. 2.

Tab. 2: Corporate life cycle identification based on economic profit and risk
structure

Rate of Share of operational | Share of financial
Phase . . .
economic profit risk risk
Introduction or Re- . More than 50 % Less than 50 %
. Negative

Introduction

Growth Positive More than 50 % Less than 50 %

ce . Equal to 50 % or less Equal to 50 or

Stabilisation Positive than 50 % more than 50 %

Decline Negative Less than 50 % More than 50 %

Source: (Bender and Ward, 2009, Kislingerova et al., 2010; Reiners, 2004, own processing)

Fig. 1 shows our model proposal. The model works with corporate and market
accounting data on assets, cash flow, equity, debt, earnings before taxes and earnings
after taxes. The data processing has been performed by calculating the rate of
economic profit and shares of operational and financial risk to determine the particular
stage of the corporate life cycle.

Furthermore, the model enables financial managers identifying causes of a negative
or positive rate of economic profit. If the main cause is a low or even negative return
on equity, the most appropriate response should be focused on strengthening strategies
in the areas of marketing, cost management and financing. If a high level of cost of
equity signalizing a high entrepreneurial risk is identified, than there is more suitable
to pay attention to reducing either operational or financial risk. The unlevered beta
linked to the operational risk should be lower than +1; this means, that the corporate
risk of relative cash flow volatility should be lower than the equivalent market risk.
The levered beta linked to both operational and financial risk, can be also lower than
+1. However, if the effective interest rate on bank loans and corporate bonds is lower
than the return on assets (ROA), then using debt raises the return on equity. This effect
i1s usually termed as financial leverage and in such a case using more debt is
reasonable. If the low or negative rate of economic profit is affected by the risk, the
managers should be focused on reducing either the relative cash flow volatility or the
rate of indebtedness.
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Fig. 1: Corporate Life Cycle Ildentification: The Model

Inputs: Processing: Outputs:
Corporate ROE ic = )
iy ceonomie Introduction: ROE, . <0 ;Mw.s
Data economic
ROEaccounting - re levered
Market V;
Data Share of Growth: ROE,,, . > 0; e 50 5
operational risk = levered
“““ > Piecras ~® Stabilisation: ROE,,, . > O;M <05
ﬁ levered ﬂ levered
Share of financial .
L Decline: ROE, . <0 ;MS 0.5
I'lSk — economic o
1 _ ﬂunlevered
ﬁ levered

Source: own research

Based on the model, there are two essential conditions to reach or raise the rate of
economic profit:
>r

ROEaccounting m
ﬂ unlevered < 1

3.1 Case study

The case study method was used to systematically verify the model of corporate
life cycle identification. We selected a company from the sector of fertilizers and
nitrogen compounds manufacturing. It is a joint-stock company with the amount of
assets of CZK 300 M, sales CZK 500 M and 75 employees. Tab. 3 reports calculation
results of individual variables linked to the risk structure and rate of economic profit.
The unlevered beta considers cash flow volatility through the whole investigated
period. Its value is fixed. The remaining variables are changing.

The company reached a positive accounting return on equity in all surveyed
periods. However, a decreasing trend is obvious. Except to 2008, the levered beta is
less than +1, thus investing in this company is less risky compared to the whole
market. Furthermore, the levered beta tends to decline. Within the structure of
entrepreneurial risks, the operational risk 1s dominant in all periods (its shares increase
continuously). The cost of equity was relatively lower than return on equity, but there
is recorded an increasing trend in cost of equity; in 2015 the cost of equity is even
higher than return on equity. In the last period, a negative rate of economic profit
compared to previous periods is recorded. Our interpretation of the research results is
that the surveyed company switched from the stage of growth (between 2008 and
2014) into the stage of re-introduction (in 2015), i.e. company switched into a next
corporate life cycle. This switch is caused by the decline of the economic profit to
negative values combined with the dominant share of operational risk.
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Tab. 3: Model Application

Developments in individual years

Quantity 2008 | 2009 | 2010 | 2011 | 2012 [ 2013 | 2014 | 2015
ROEaccounting (in %) 357 | 249 | 23.0 | 225 | 249 | 213 | 13.6 | 122
Bunlevered 0.619 | 0.619 | 0.619 | 0.619 | 0.619 | 0.619 | 0.619 | 0.619
Blevered 1.024 | 0.985 | 0.861 | 0.831 | 0.779 | 0.768 | 0.724 | 0.711

Share of operational risk 60 60 70 70 20 80 90 90

(in %)

0S/il)alre of financial risk (in 40 40 30 30 20 20 10 10

re (in %) 45 | -1.2 | 87 | 109 | 94 | 39 | 11.7 | 157
ROEeconomic (in %) 313 1 26.1 | 143 | 11.7 | 156 | 174 | 19 | -3.5

Stage of the corporate

] QGr. QGr. QGr. QGr. QGr. QGr. QGr. Intr.
life cycle

Source: own research

Explanatory notes:
Gr. = phase of growth
Intr. = phase of introduction or re-introduction

The risk considered in the levered beta was reduced and simultaneously the share
of operational risk as a proportion of unlevered and levered beta increased. The effect
of this development on the accounting return on equity was negative. Furthermore, the
cost of equity increased because of a higher risk-free rate or market return on equity
and this caused a decreasing trend in the rate of the economic profit reached by the
surveyed company. The financial managers should focus on the strategy of financing -
using a higher proportion of debt since the first period, even though the levered beta
and thus the risk will be higher. There is evidence that a higher risk brings a higher
profitability and vice versa.

4 Discussion and conclusions

The model proposed in this study is intended to be a tool supporting managers in
identifying stages of the corporate life cycle, optimizing the risk structure and
maximizing the rate of economic profit. It is based on recent research, in particular on
models developed by Reiners (2004), Kislingerova (2010), Bender and Ward (2009),
Damodaran (2006) and Slavickova and Myskova (2016). The relation between cost of
equity and the corporate life cycle was investigated by Reiners (2004). Analogously,
Kislingerova (2010) paid attention to profitability during the corporate life cycle.
Bender and Ward (2009) were focused on operational and financial risk in individual
stages of the corporate life cycle. Damodaran (2006) calculated the unlevered and
levered beta to determine the cost of equity. However, to our knowledge, the previous
literature has not developed a model identifying stages of the corporate life cycle using
the spread between return on equity and cost of equity as well as the share of
operational and financial risk. Our contribution consists in developing an innovative
model connecting recent knowledge on return on equity, cost of equity and risk
structure during the corporate life cycle. Simultaneously, our model works with
unlevered and levered betas to calculate the cost of equity as well as to distinguish
premiums to operational and financial risk.
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The model shows that some companies can reach a higher rate of economic profit
in connection with a dominant share of operational risk; otherwise there are companies
maximizing the rate of economic profit while the financial risk is dominant within the
risk structure. Therefore, it is impossible to determine, which stage of the corporate
life cycle is the most favourable from the shareholder value maximisation perspective.
The general conclusion is that a positive rate of economic profit is typical either for the
stage of growth, or for the stage of stabilisation.

Our outcomes provide valuable implications for companies and investors while
formulating innovative financial strategies and incentives how to increase the
attractiveness of firms in different stages of their life cycle. There are, however, also
some limitations of the proposed model. Firstly, within the stage of introduction
companies might finance their entrepreneurial activities by using bank loans or other
kinds of debt if a difficult access to external equity such as venture capital or private
equity exists (Rocca et al., 2011). In such a case the dominant share of financial risk
does not signalize the stages of stabilisation or decline. Next limitation consists in the
fact that the calculation of unlevered beta requires historical data series. This means
that the operational risk can be measured only within a fixed time interval, whilst the
financial risk reflected in levered beta is changing in every moment. Some problems
can also occur while matching the company with the correct industry, because
activities of many enterprises can vary significantly. Furthermore, the life cycle
determination should also reflect qualitative data as reported by Slavickova and
Myskova (2016). Therefore, in an upcoming research, we intend to focus on the issue
how to incorporate qualitative data such as automatisation and digitisation into the
model, i.e. how to reflect the impact of these developments on the rate of economic
profit and its partial components such as the accounting profit, cost of equity and
shares of the operational and financial risk.

Acknowledgement

This contribution is part of a project supported by the Brno University of
Technology, Czech Republic, and the Institute of Economic Research Torun, Poland.
Title of the Project: Analysis of Relations among Capital Markets of European Union
Countries. Project Registration No. 2016/1.

References

Balcerzak, A. P., Pietrzak, M. B. (2016). Quality of Institutions for Knowledge-based Economy within
New Institutional Economics Framework, Multiple Criteria Decision Analysis for European Countries
in the Years 2000-2013. Economics and Sociology, 9 (4), pp. 66-81 http://dx.doi.org/ 10.14254/2071-

789X.2016/9-4/4.

Belkaoui, A. R. (2004). Accounting Theory. Chicago: International Thomson Computer Press.
Bender, R., Ward, K. (2009). Corporate Financial Strategy. 3rd edition. Oxford: Elsevier.

Brigham, E. F., Ehrhardt, M. C. (2008). Financial Management. Theory and Practice. 12th edition.
Mason: Thomson South-Western.

Damodaran, A. (2006). Damodaran on Valuation: Analysis for Investment and Corporate Finance.
2nd edition. New York: John Wiley & Sons.

Dickinson, V. (2011). Cash flow patterns as a proxy for firm life-cycle. Accounting Review, 86 (6), pp.
1969-1994. http://dx.doi.org/10.2308/accr-10130

76



Faff, R., Kwok, W. Ch., Podolski, E. J., Wong, G. (2016). Do corporate policies follow a life-cycle?
Journal of Banking & Finance, 69, pp. 95-107. http://dx.doi.org/10.1016/j.jbank{in.2016.04.009

Faldzinski, M., Balcerzak, A.P., Meluzin, T., Pietrzak, M. B., Zinecker, M. (2016). Cointegration of
Interdependencies Among Capital Markets of Chosen Visegrad Countries and Germany. A. Kocourek,
M. Vavrousek (Eds.). 34" International Conference Mathematical Methods in Economics MME 2016
Conference Proceedings. Liberec: Technical University of Liberec.

Hasan, M. M., Hossain, M., Cheung, A., Habib, A. (2015). Corporate life cycle and cost of equity
capital. Journal of Contemporary Accounting & Economics, 11, pp. 46—60.
http://dx.doi.org/10.1016/j.jcae.2014.12.002.

Hirsch, J., Walz, U. (2011). Financing Decisions along a Firm's Life-cycle: Debt as a Commitment
Device. European Financial Management, 17 (5), pp. 898-927. http://dx.doi.org/10.1111/1.1468-
036X.2011.00618.x

Hoftejsi, B., Soukupova, J., Macakova, L., Soukup, J. (2010). Mikroekonomie. 5th edition. Praha:
Management Press.

Kislingerova, E. (2001). Ocernovani podniku. 2nd edition. Praha: C. H. Beck.
Kislingerova, E. et al. (2010). ManazZerské finance. 3rd edition. Praha: C. H. Beck.

Konec¢ny, Z., Zinecker, M. (2015). Measuring Risk Structure Using the Capital Asset Pricing Model.
Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63 (1), pp. 227-233.
http://dx.doi.org/10.11118/actaun201563010227

Konec¢ny, Z., Zinecker, M. (2015). Using the Boston Matrix by Identification the Corporate Life
Cycle. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63 (1), pp. 235-243.
http://dx.doi.org/10.11118/actaun201563010235

Lee, W., Tzeng, G., Guan, J., Chien, K., Huang, J. (2008). Combined MCDM Techniques for
Exploring Stock Selection Based on Gordon Model. Expert Systems with Applications, 36 (3), pp.
6421-6430.

Li, G., Hsiao, P., Li, D. (2015). The Impact of Financial Risk on Business Risk. International Journal
of Business, 20 (4), pp. 279-290.

Mankiw, N. G. (2015). Principles of Economics. Tth edition. Stamford: CENGAGE Learning.

Meluzin, T., Zinecker, M. (2016). Trends in IPOs: the evidence from cee capital markets. Equilibrium,
11 (2), pp. 328 — 341. http://dx.doi.org/10.12775/ EQUIL.2016.015

Michalak, A. (2016). The cost of capital in the effectiveness assessment of financial management in a
company. Oeconomia Copernicana, 7 (2), pp. 317-329. http://dx.doi.org/10.12775/0eC.2016.019

Miculeac, M. E., Cechin-Crista, P., Dobrin, G. 1. (2014). Synergic Effect of the Action of Operational
and Financial Risk. Annals of the University of Petrosani, Economics, 14 (1), pp. 213-222.

Mohiuddin, G. (2014). Edwards & Bell’s concept of profit: An empirical analysis on the basis of
historical cost and current costing. Journal of Finance and Accounting, 2 (3), pp. 72-80.
http://dx.doi.org/10.11648/j.jfa.20140203.16

Myskova, R. - Doupalova, V. (2015). Approach to Risk Management Decision-Making in the Small
Business. Procedia Economics and Finance. Amsterdam: Elsevier Science BV. pp. 329-336.
http://dx.doi.org/10.1016/S2212-5671(15)01637-8

Neumaierova, 1., Neumaier, 1. (2005). Dynamicky scorecard INFA. Acta Oeconomica Pragensia, 13
(4), pp- 121-137.

Pashley, M. M., Philippatos, G. C. (1990). Voluntary Divestitures and CorporateLife-cycle: Some
Empirical Evidence. Applied Economics, 22, pp. 1191-1196.

Pietrzak, M. B., Faldzinski, M., Balcerzak’ A. P., Meluzin, T., Zinecker, M. (2017). Short-term Shocks
and Long-term Relationships of Interdependencies Among Central European Capital Markets.
Economics & Sociology, 10 (1), pp. 61-77. http://dx.doi.org/10.14254/2071-789X.2017/10-1/5.

77



Pohulak-Zotedowska, E. (2016). Innovation in Contemporary Economies. Oeconomia Copernicana, 7
(3), pp. 451-466. http://dx.doi.org/10.12775/0eC.2016.026.

Reiners, M. (2004). Finanzierungskosten im Lebenszyklus der Unternehmung. Ein
optionspreistheoretischer Ansatz. Hamburg: Verlag Dr. Kovac.

Sharpe, W. (1999). Portfolio Theory and Capital Markets: The Original Edition. McGraw-Hill Trade.

Silvola, H. (2008). Organizational Life-cycle and Venture Capital Investors Affect the Management
Control Systems used by the Firm? Advances in Accounting, Incorporating Advances in International
Accounting, 24 (1), pp. 128-138. http://dx.doi.org/10.1016/j.adiac.2008.05.013

Slavickova, J. - Myskova, R. (2016). Definition of Criteria for Company Life Cycle's Phase
Assessment. SGEM 2016 : Political Sciences, Law, Finance, Economics and Tourism Conference
Proceedings. Book 2. Vol. 3. Sofie: STEF92 Technology Ltd., pp. 151-158.
http:dx.doi.org/10.5593/SGEMSOCIAL2016/B23/S06.020

Rocca, M. L., Rocca, T. L., Cariola, A. (2011). Capital Structure Decisions During a Firm's Life
Cycle. Small Business Economics, 37, pp. 107-130. http:dx.doi.org/10.1007/s11187-009-9229-z

Shirokova, G. (2009). Organisational Life-cycle: The Characteristics of Developmental Stages in
Russian Companies Created from Scratch. Journal for East European Management Studies, 1, pp. 65-
85.

Stewart, G. B. (2013). Best-practice EVA. The Definitive Guide to Measuring and Maximizing
Shareholder Value. Hoboken: Wiley.

Tiwari, P., Verma, H. (2011). Risk Management of Indian Corporate Sector — An Empirical Analysis
of Business and Financial Risk. International Journal of Business Insights & Transformation, 4 (1),
pp. 57-64.

Zinecker, M., Balcerzak, A. P., Faldzinski, M., Meluzin, T., Pietrzak, M. B. (2016). Application of
DCC-GARCH Model for Analysis of Interrelations Among Capital Markets of Poland, Czech
Republic and Germany. M. Reiff & P. Gezik (Eds.). Proceedings of the International Scientific
Conference Quantitative Methods in Economics Multiple Criteria Decision Making XVIII. Vratna:
Letra Interactive.

Contact Address

Ing. Zdenék Konecny, Ph.D.

Brno University of Technology, Faculty of Business and Management, Department of
Economics

Kolejni 2906/4, 612 00 Brno, Czech Republic

Email: konecnyz@tbm.vutbr.cz

Phone number: +420 541 143725

Assoc. Prof. Ing. Marek Zinecker, Ph.D.

Brno University of Technology, Faculty of Business and Management, Department of
Economics

Kolejni 2906/4, 612 00 Brno, Czech Republic

Email: zinecker@fbm.vutbr.cz

Phone number: +420 541 143705

Received: 21. 12. 2016, reviewed: 21. 01. 2017, 20. 4. 2017
Approved for publication: 23. 10. 2017

78



Available at http://hdl.handle.net/10195/69595

ECONOMETRIC ANALYSIS
OF MACHINE-BUILDING ENTERPRISES’ SUSTAINABILITY
IN THE CONTEXT OF NEOSYSTEM PARADIGM

Maryna Kravchenko

Abstract: Sustainability of business entities is one of the most actual unsolved problems
in economics and management. Our research was devoted to its elaboration in the
context of a new system-structural (neosystem) methodological paradigm, which implies
a priori separation of all economic systems into four types depending on their spatial
and temporal localization. Thus just a set of four different types of systems may be
economic sustainable. The purpose of this work was to test the hypothesis that the
economic sustainability of the enterprise caused by the level of balance of its four
subsystems and can be determined on the basis of its measurement. It represents the
results of the econometric analysis of 16 machine-building enterprises of Ukraine for
the period of 2004-2015, conducted by the methods of Data Mining technology. We have
determined the indexes of the enterprises’ subsystems, estimated their mutual balance
and on the basis of all estimates — the indexes of system balance of the enterprises. To
test our hypothesis, we have compared the indexes of system balance with the results of
traditional estimation of sustainability conducted on the basis of generally accepted
financial ratios. This allowed to confirm the hypothesis and to identify the system-
structural character of the imbalances of the subsystems inherent to the machine-
building enterprises.

Keywords: balance of economic system, economic sustainability of enterprise,
neosystem methodological paradigm, machine building.

JEL Classification: B49, C12, C23, L60

Introduction

Machine-building has always played an important role in the industrial structure of
Ukraine and usually it was an indicator and catalyst of national industrial development.
But now, because of the almost complete economic disintegration with the Russian
Federation which was the main trade partner of Ukraine in machine-building, the
enterprises have lost their capabilities in production and selling traditional products.
This, as well as the other consequences of the socio-economic crisis in our country,
significantly violated sustainability of the enterprises. Fig. 1 shows the dynamics of the
index of machine-building industrial production calculated using Laspeyres formula.
But even in the periods of economic growth the development of machine-building
enterprises was mainly destructive and had a low technological level. So all of these
have led to an increased scientific interest in issues related to sustainability.
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Fig. 1. The dynamics of the index of machine-building industrial production
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The epistemology of economic sustainability is extremely broad. There is not any
generally accepted interpretation even in the range of general systems theory, which is
the leading paradigm of research of complex objects nowadays. At the same time,
regardless of interpretation, systems theory recognizes that spatiotemporal structure of
the system plays the key role in ensuring its stability. As a result a new system-structural
(or neosystem) theory and methodological paradigm of economic researches have been
formed. Our work is devoted to study sustainability of the Ukraine machine-building
enterprises based on them.

1 Statement of a problem

To date there is no methodology that allows to describe all economic systems on a
unified basis and to derive universal “rule” of their stability in time and space. A
neosystemic paradigm is an attempt to do this. Conceptual basis of it is based on a priori
spatiotemporal typification of all economic systems. The paradigm mainly was
developed in the works of researchers from the Central Economics and Mathematics
Institute of the Russian Academy of Sciences (CEMI RAS) under the scientific direction
of G. Kleiner (e. g. Kleiner, 2009, 2013, 2016; Rybachuk, 2016).

In the context of this paradigm, the structure of any economic system (including
enterprises as a micro-level system) is viewed as a combination of elements with
different degree of spatiotemporal limitation. Respectively they relate to one of the four
types of subsystems: objects (have limited extension in space and unlimited duration in
time), environments (have unlimited both extension in space and duration in time),
processes (have unlimited extension in space and limited duration in time); projects
(have limited both extension in space and duration in time) (Kleiner, 2009, 2013, 2016).
None of the subsystems is self-sufficient and therefore sustainable. So they tend to the
formation of donor-recipient pairs to exchange scarce resources and find appropriate
empowerment. As a result, the interaction of the subsystems is circular and it leads to
the creation of a tetrad — stable form, which can be considered as a result of the systems
self-organizing.

If the subsystems is balanced, in interaction and cooperation they provide
implementation of full cycles of the basic economic functions and sustainable
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development processes, mutual provision of resources and properties and as result, as
we suppose, — maintenance of economic sustainability of the enterprise.

The paradigm is interesting and credible, but new, so it does not have a proper
methods, instrumental base and econometric treatment especially. Therefore, mentioned
assumptions are not empirically confirmed or refuted until now and require a more rapid
development. The purpose of our work is to verify the hypothesis that the level of
economic sustainability of the enterprise depends on the mutual balance of its internal
subsystems of four types (objects, environments, processes and projects) and therefore
may be determined on the basis of this balance measurement. The hypothesis is being
elaborated based on Ukrainian machine-building enterprises’ data. We consider that the
three tasks must be completed in order to test this hypothesis:

1. Selection of parameters that can be used to describe objects, environments,
processes and projects subsystems of the enterprises and assessment of data concerning
the values of parameters for the entire sample; selection of methods of data processing
and their convoluting to obtain the index of each subsystem.

2. Forming of the methods and tools for conducting assessment of the index of
system balance of the enterprise as a whole on the basis of indexes of subsystems values.

3. Determination of the statistical relationship between the index of system balance
and “traditional” financial ratios that are generally used as the indicators of sustainable
functioning of the enterprises.

2 Methods

The work is based on the above-mentioned neosystem methodological paradigm,
which assumes a spatiotemporal structuring of economic systems, different from
traditional approaches to structuring. It is assumed, that in order to be equally stable
both in space and in time, the degree of expression of these subsystems of economic
system should be the same, as symbolic shown in Fig. 2.

Fig. 2. The symbolic image of economic system
consisting of the four subsystems with different spatiotemporal limitation

Time
Objects (Ob) <—> Environments (En)
Processes (Pr) <> Projects (Pc)

Space

Source: (Kleiner, 2009)
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Due to the lack of any econometric results obtained in the context of neosystem
paradigm, the analysis requires the intelligent processing of large amounts of the panel
data from different aspects. Data have been gathered from database of Stock Market
Infrastructure Development Agency of Ukraine (SMIDA, 2016) and processed by the
statistical program StatSoft Statistica 10.0. In various sources for such intellectual data
processing, which is conducted with the involvement of a broad mathematical tools and
information technologies, different terms are used: Data Mining, Knowledge Data
Discovery, Data Science (e.g. Barseghyan, 2004; Cios, 2007; Ratner, 2011;
Stanton, 2013; Witten, 2011). The most accepted by the experts is the term Data Mining.
This technology is used to cover three areas of “extracting” the knowledge: classical
mathematical statistics, which allows performing of data processing, aggregation and
convolution; aggregate data visualization, which allows determination mathematically
precise formula of dependencies and analysing trends; artificial intelligence methods,
which allows improving of data processing in cases when mathematical statistics does
not give adequate results (Ratner, 2011; Tuzovskiy, 2005; Witten, 2011). We have
applied the technology in all of these areas to solve mentioned problems:

1. The methods of mathematical statistics, such as Principal Component Analysis
(PCA) (e. g. Jolliffe, 2002), have been used to perform processing data concerning the
values of parameters of four enterprises’ subsystems and to conduct their convolution
to obtain the indexes of subsystems. The normalization techniques have been used to
bring different data to a single format. The arithmetic mean was used to obtain the
generalized indexes.

2. The model of proportions of the subsystems visualization using quadrants, built in
the Cartesian coordinate (Rybachuk, 2015), has been used to assess intensity of
interaction of subsystems. The method of assessing the distance to the critical level by
the formula of the Euclidean metric in the multidimensional space has been used in the
calculation of the index of system balance.

3. The method of fuzzy logic (e. g. Chen, 2000; Dadios, 2012) have been used to
conduct the financial ratios reduction to a single integral indicator of financial stability.
This indicator has been used to determine the level of authenticity of obtained results
and to verify the hypothesis — we have determined statistical relations between
generalized index of system balance and integral indicator of financial stability for the
group of analyzed enterprises.

3 Problem solving

3.1 Assessment of four enterprises’ subsystems

In our research we have conducted the econometric analysis of 16 Ukrainian
machine-building enterprises for the period of 2004-2015 (total sample consisted of 192
cases) to solve the target problem of their economic sustainability determination. At
first, we have determined specific set of the subsystems’ elements for an industrial
enterprise is listed below:

e Objects subsystem (Ob) is represented by staff and departments of the
enterprise and includes the totality of its employees, managers and stockholders.

e Environments subsystem (En) is represented by the social and cultural spheres
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of enterprise and includes its internal standards, regulations, rules,
institutions, communication, climate and culture.

e Processes subsystem (Pc) is represented by the sphere of industrial and
economic processes of the enterprise and includes its technologies,
information, management, logistics and business processes.

e Projects subsystem (Pj) includes the totality of the investment and innovative
projects, programs, events, intentions of the enterprise.

The application of PCA has allowed us to perform processing data concerning the
values of diverse parameters of four enterprises’ subsystems and to conduct their
convolution in order to obtain the index of each subsystem. Convolution of values of
parameters was performed in a multidimensional space of principal components, taking
into account the values of the eigenvalues of them. Thus, for estimation of objects
subsystem index were selected 11 parameters, which were reduced to 6 components; for
environments subsystem index — 13 parameters, which were reduced to 8§ components;
for processes subsystem index — 9 parameters, which were reduced to 5 components and
for projects subsystem index — 16 parameters, which were reduced to 8 components.

To determine the index of subsystems based on the results of PCA the method of
assessing the distance to the critical level has been used. For each subsystem “the worst
sample” has been defined. It is multidimensional critical point, which reflects the worst
set of values of all output components. Then the index of subsystem can be interpreted
as a function of weighted distance to the critical point. For each subsystem it has been

calculated by the formula:
A
\/ > 4, (t —mint, )]Z
a=1

I, = . , (1)
2
n=l1

Iy — index of subsystem; A, — ratio of eigenvalues for a-component of the subsystem,
t, —coordinate of the n-enterprise in the space of components; min#, — minimum

a

value for a-component of the subsystem; 4 — number of components allocated for the
subsystem modeling by scree plot instrument, N — number of enterprises.

To integrate the results of modeling generalized indexes of each subsystem have been
determined (objects — los, environments — /g,, processes — Ip. and projects — Ip;). They
were calculated for the group of analyzed enterprises by the arithmetic mean formula.
The results are shown in Fig. 3.

3.2 Evaluation of indexes of enterprises’ system balance

The visualization of proportions of the subsystems by the ratios of their indexes using
quadrants, built in the Cartesian coordinate system, as shown in Fig. 4, has allowed us
to conduct assessment of intensity of interaction of subsystems. According to the
(Kleiner, 2016) and (Rybachuk, 2016), this intensity may be characterized indirectly by
measuring proportions of subsystems. We have adapted and, in our opinion, improved
the outlined method.
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Fig. 3. The dynamics of generalized indexes of the subsystems
for the group of analyzed enterprises
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In Fig. 4 the coordinates of points 4, B, C, D reflect the ratios of the indexes of
interacting subsystems. In the proposed coordinates they are defined as 4 (X4; 1),
B (1; Y8), C (Xc; 0), D (0; Yp). The values of X4, Yp, Xc, Yp have been calculated by
formulas:

I Ip. Iy Iy
Sl T Tt T P T ey
En Ob En Pc Pj Ob

)

A =0

Fig. 4. The method of the proportions of the subsystems visualization
(ideal balanced structure of tetrad is present)

(1;0) A 1;1)
Objects T Environments
subsystem of subsystem of
the enterprise the enterprise
(0b) a  (En
( d o b r)
D U \v% q B
Pi
Projects c Processes
subsystem of subsystem of
the enterprise the enterprise
(Fj) (Pc)
(0; 0) VC 0; 1)

Source: modified by author based on (Rybachuk, 2015)

According to this method lengthsof a, b, ¢ and d show the intensities of interaction
between the corresponding subsystems: a — the intensity of interaction between objects
and environments subsystems (a = int (Ob-En)); b — the intensity of interaction between
environments and processes subsystems (b =int (En-Pc)); ¢ — the intensity of
interaction between processes and projects subsystems (¢ = int (Pc-Pj)); d — the
intensity of interaction between projects and objects subsystems (d = int (Pj-Ob)). Their
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normalized values may act as the indexes of intensity of interaction between these
subsystems. The results of a generalized index of intensity of interaction between the
subsystems determination are illustrated in Fig. 5.

Fig. 5. The dynamics of generalized indexes of intensity of interaction
between the subsystems for the group of analyzed enterprises

0,75

0,70

0,65 W_.;‘ \P

0,60

0,55 Oo——0== a
M No -~ SO ideal

O’SO E""‘”"”“"“O-_ "w\o/‘(l)

0345 M’W

0,40

0,35 ® O g O d o. %_.__._".A._W

0,30

0,25

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
=0—q = int (Ob-En) =@ <b = int (En-Pc) =O= c = int (Pc-Pj) ==@==d = int (Pj-Ob)

Source: own elaboration

The indexes of intensity of the interaction between the subsystems became the basis
for the evaluating of the index of system balance of the enterprises. So the value of a, b,
¢, d form a four-dimensional space, and the point S (a, b, ¢, d) in this space indicates the
position of each enterprise in terms of its system balance. According to the specific of
our methods, the system is balanced, when ao = 0.5, bo = 0.5, co = 0.5, do = 0.5. So the
point So (ao, bo, co, do) reflects the ideal position of completely sustainable enterprise.

Based on such considerations, normalized numerical value of Euclidean distance
from the point S to the “ideal” point So, was evaluated. This value acts as index of system
imbalance. The index of system balance, as the difference between the maximum possible
value of the index of system imbalance and the one that had been calculated for each
case, was determined. The results of the calculation are generalized in Fig. 6 (left scale).

Fig. 6. The dynamics of generalized index of system balance
and integral indicator of financial stability for the group of analyzed enterprises
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3.3 Determination of authenticity and the hypothesis verification

To determine the level of authenticity of obtained results and to verify the hypothesis
we have conducted a correlation analysis of the statistical relations between the index
of system balance and “traditional” financial ratios that are generally used as indicators
of sustainable functioning of the enterprises (MFU, SPFU, 2001). For this purpose, it
was necessary to conduct the financial ratios to a single integral indicator of financial
stability. There are two possible approaches to do this: limiting the number of
coefficients and performing correlation analysis of each of them or carrying out the
convolution of a set of coefficients. We have selected the second through its relatively
higher information value. The complexity of determining the range of acceptability of
many ratios, which are interrelated and interdependent, caused difficulty of the indicator
calculation. The range of acceptability and the dynamics of financial ratios are crucial,
since the lack of financial stability could result in insolvency and the surplus might slow
the development, burdening by the excess inventory and reserves — in either case, the
economic sustainability of the enterprise is reduced. Therefore, for the convolution we
have chosen the method of fuzzy logic.

The method was applied as follows. A clear set of financial ratios was limited to the
fuzzy set of acceptable or unacceptable for the sustainability of the enterprise values.
For this purpose each value of financial ratios was considered as linguistic variable
defined in the entire range of possible fuzzy values with two terms — “acceptable value”
and “unacceptable value”. The fuzzy sets that meets these terms were defined based on
existing regulations and expert recommendations. Membership functions of fuzzy sets
were obtained using the Fuzzy Logic Toolbox for MatLAB R2012a. This is allowed us
to obtain a single integrated indicator of financial stability. Its dynamics can be also seen
on the Fig. 6 (right scale).

Our next task was to determine statistical relations between the generalized index of
system balance and integral indicator of financial stability for the group of analyzed
enterprises. Considering the fact that the values of both indexes belong to the interval
type, their statistical correlation was assessed using Pearson coefficient. Pearson
coefficient, calculated in terms of 2004-2015 1s 0.901. Error correlation coefficient is
0.137. The value of t-criterion for the number of periods n =12 (n —2 = 10) is 6.562. It
1s corresponding to the probability of faultless prognosis p > 99.9%. This indicates that
the correlation coefficient is statistically significant. Accordingly, we conclude that the
statistical relationship between indicators is a linear, strong and reliable.

4 Discussion

The results obtained from the comprehensive application of Data Mining technology
have allowed us to confirm the hypothesis that economic sustainability of the enterprise
1s caused by the level of balance of its four subsystems. If economic sustainability of the
enterprise as the system is provided by the coherent implementation of functions by each
of the four subsystems, then dis-functionality (deficit) or hyper-functionality (surplus)
some of them, as well as their mutual imbalance, lead to the violation of the economic
sustainability. And then causes of instability may be identified depending on the type of
imbalance of enterprises’ structure and relevant management techniques may be formed.

According to the analysis, fully balanced tetrad structure, which corresponds to
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approximately equivalent severity each of the four subsystems at the enterprise and
provides a high level of economic sustainability, has been observed in 19 of 192 cases
— the frequency of its observation was 9.9%.

Unbalanced tetrad structure, when economic sustainability was lowered due to a
significant deficit of processes subsystems, has been observed in 24 of 192 cases — the
frequency of its observation was 12.5%. Unbalanced tetrad structure, when economic
sustainability was lowered due to a significant deficit of environments subsystems, has
been observed in 29 of 192 cases — the frequency of its observations was 15.1%. And
unbalanced tetrad structure, when economic sustainability was lowered due to a
significant surplus of objects subsystems, has been observed in 34 of 192 cases — the
frequency of its observations was 17.7%.

Very unbalanced tetrad structure, when economic sustainability was significant
lowered due to a simultaneous surplus of objects and projects subsystems and deficit of
environments and processes subsystems, has been observed in 76 of 192 cases — the
frequency of its observation was 39.6%. Very unbalanced structure, when economic
sustainability was significant lowered due to a simultaneous surplus of objects and
environments subsystems and deficit of projects and processes subsystems, has been
observed in 6 of the 192 cases — the frequency of its observation was 3.1%.

The frequency of observation of other possible types of structures in the sample has
been relatively low — not more than 1.0% each.

In general, across the sample deficit of processes subsystems has been observed in
51.0%, deficit of environments subsystems — in 43.8% of cases. Surplus of objects
subsystems has been observed in 90.6% — these subsystems were more severe in most
cases. The second more severe subsystems were the projects.

Based on the research, we have identified the general systems and structural types of
imbalances, which are inherent to Ukrainian machine-building enterprises, and their
signs. Surplus of objects subsystems is indicating the ineffectiveness of segmentation of
enterprises’ employees, their low workload, incoordination of departments,
ineffectiveness of administrative and management activities and expenses and so on.
Surplus of the projects subsystems primarily is indicating the ineffectiveness of
innovation and investment activities at the enterprises, inefficient mechanism of
selecting projects for implementation and their discrepancy to strategic priorities of the
enterprises. Deficit of the environments subsystems is indicating the weakness of the
organizational culture of the enterprises, high degree of uncertainty, unfavourable
organizational climate. And deficit of processes subsystems is indicating the
fragmentation, diminution of the main production activities of the enterprises and their
low efficiency.

Surplus of objects subsystems simultaneously with deficit of environments and
processes subsystems indicates that the situation which can be described as “surplus of
labour under the deficit of qualification” 1s formed at the enterprises. This situation is
not new, it has historically experienced by majority of countries, especially on the way
of transition from one industrial technological structure to another (Gimpelson, 2007).
But at the Ukrainian machine-building enterprises this situation has dragged on and
become traditional.

Surplus of projects subsystems simultaneously with the deficit of processes
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subsystems shows that despite the fact that the enterprises show a relatively high level
of innovation and investment activity by their formal attributes, its impact and “benefit”
for the main productive activity is very low. Because the innovations should meet the
basic profile of the enterprises and their technological level or even raise it. But this is
not happening.

Conclusion

We have confirmed the hypothesis, that economic sustainability of the enterprise is
caused by the level of balance of its four subsystems with different spatiotemporal
localization, by processing statistical data on 16 machine-building enterprises. Based on
the author's techniques, the index of each subsystem was obtained, their mutual balance
was evaluated and the balance index was derived. Then the received estimations were
compared with an estimation of level of economic stability of the enterprise defined on
the basis of financial ratios which are traditionally used as its indicators. The high level
of correlation between these two assessments allowed us to conclude that such an
approach is practically valuable and can be used to assess economic sustainability of
other systems.

This research allowed us to identify the general system-structural patterns of the
functioning of machine-building enterprises and explain many of the destructive
processes that occur on them. The situation, which has been identified, as well as the
neosystem methodology in general, requires further researches in two parallel
directions. The first direction should be focused on the development of theoretical and
methodological bases and techniques to managing economic systems, which are
differentiated by the type of structure. The second direction should be focused on further
elaboration of major theoretical and methodological principles of the paradigm and
analysis of the sustainability of specific economic systems in its context. Both directions
should be interconnected with each other.
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PUBLIC LIBRARIES” SERVICES AND THEIR ECONOMIC
EVALUATION

Veronika Linhartova, Jan Stejskal

Abstract: The goal of public library is to meet the cultural, educational, and social
demands and requests of local society by providing information services to their
residents. Economic valuation of public libraries is being carried out more frequently
in recent times. Since the mid-nineties researchers attempted to quantify the value of
library services and asked users of these services for their opinions regarding the
performance of public libraries. The economic value of public libraries for local
residents in Czech Republic was measured in this paper. Data for the analysis were
collected from 37 public libraries in the Czech Republic. The public libraries’
benefit/cost ratio was calculated and it is 5,86 — 6,17 %. That means, for every $1.00
spent on analyzing Czech public libraries, provides on average $6.00 benefit value to
taxpayers. The resulting value ($6.00) is quite comparable to results from similar
studies conducted in other developed countries. It was also found that the library size
does not affect the final value of the public libraries services, thus the efficiency of
spent public funds is comparable in both large and small libraries.

Keywords: Contingent valuation, Public Services, Public Library, Return on
Investment, Cost Benefit Analysis.

JEL Classification: E62, H41.

Introduction

Effectiveness is currently increasingly becoming a discussed concept. In a market
environment, the allocation of resources is consistent with the evaluation of economic
performance and effectiveness of the activities of the business units. Penetration of
market-based approaches into the public sector entails assessing the effectiveness of
the activities of public sector organizations. Providers of public funds consider very
carefully which organizations that should be allocated public resources for delivering
public goods and services.

It is common ground that libraries are extremely valuable institutions providing
broad mass of public services to their customers. The goal of a public library services
1s to meet the cultural, educational, and social demands and requests of local society
by providing information services to residents (Ko et al., 2012).

Outcomes of public libraries are its benefits or services provided to its users
(Vakkari, Serola, 2012). Their value is more complex in the public sector than in the
private sector and can therefore be harder to measure (Bloch, Bugge, 2013). The
public services provided by libraries are often referred to be a ,hardly appraisable
service”. Generally, it is always difficult to quantify outcomes in the form of non-
financial benefits, among which we can undoubtedly include also library services. In
spite of this fact, the current state of international knowledge already provides methods
for the quantification of these "hardly appraisable" services. Thereby methods for
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evaluation of public performance, such as public library services are provided.
Providers of public funds can gain valuable information for decisions making about
the allocation of public funds. Common features of these existing approaches are that
they were performed in limited number of developed countries.

The aim of this paper is to quantify the economic value of public libraries for local
residents in the Czech Republic. The method of cost/benefit analysis (CBA) will be
used, as it allows demonstrate the efficiency of public investments to public libraries.

1 Statement of a problem

Many international studies show that there are appropriate procedures that can
define the output of public service and appreciate its usefulness for its users. The first
approaches for evaluating library services appeared already in 1980 (Aabg, 2005; Holt,
Elliot, Moore, 1999). All studies faced a problem of difficulty in measuring the output
values of public service. It was found that the economic value is not a synonym to
financial or business value. Trosby (2003) believes that it is a monetary expression of
utilizable value of cultural goods or services which do not include non-market value.

Economic impact analyses usually use methods which are insufficient for
evaluating the economic value of library services. Specific analytical methods must be
used which result from analysis of utility coming from the provision of public service.
Further, this utility has to be compared with costs that are spent on the realization. It is
a kind of analysis similar to “return on investment” as the outcome is an approximate
determination of a value which is created by spending one public monetary unit.

When determining the value of a public service, it is very difficult to express the
monetary value of some provided services and express the utility of individual users
and whole society. Presently, there are a number of approaches to determine the value
of various impacts resulting from consumption of public services. Many of them are
based on the availability of market valuation substitutes; another large group is based
on the consumer's ability to determine the subjective value of consumed services.

Many economic studies on the value of public libraries use the contingent valuation
method, which was developed in 1947 (Cummings, Taylor, 1999), to provide an
estimate of the value of services when users receive those services for free. CV
surveys ask users what they would be willing to pay for a service (WTP questions) and
willing to get access elsewhere to the information resources they recently received
from the library (WTA questions). This method allows researchers to calculate the
average user-assessed value of access. The contingent valuation method is a widely
used nonmarket valuation method especially in the areas of environmental cost
(Venkatachalam, 2004), health care (Klose, 1999), public libraries (Stejskal, Hajek,
2015). CV principle is the basis of a method that is still used today in practice —
contingent valuation method (CVM). The CVM is a survey-based technique generally
accepted as a meaningful tool used to estimate the value of various nonmarket goods
(Lee, Chung, 2012); it reflects altruistic motivation, a major component of non-use
value in contingent valuation. This method gained popularity after the two major non-
use values, namely, option and existence values have been recognized as important
components of the total economic values (Venkatachalam, 2004). For methodology of
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contingent valuation please see (Russell, Fox-Rushby, Arhin, 1995; Walsh,
Greenshields, 1998).

1.1 Development of methods for assessing the value of public services

Methods of determining the economic value of public services can be further
divided into two groups based on monitored services and library performance
(Missingham, 2005).

The first group of used methods can be described as “study of efficiency” or study
oriented on output. These studies determine value based on operational efficiency in
the management of human and material resources. These types of evaluation analyze
cost and demonstrate the outputs reached with used cost. By comparing those two
variables, relative efficiency is shown.

Many providers of public services use benchmarking in this context. Thanks to the
application of this method, management is able to compare results and improve
processes continuously and thus realize cost-cuts Studies show that providers are able
to effectively manage and use their financial resources. However, these studies do not
provide managers or other interested parties information which directly demonstrates
that they are offering and providing the right mix of services, or that they derived
specific benefits from the existence of concrete public service.

The second group of the method brings a broader perspective on the value of public
services. The methods used in these studies are trying (a) to determine the social value
of providers and (b) to highlight the justification of the of public services provision
existence, primarily for the owners (the political representation of the city, region,
state and citizens - stakeholders). In this context, the balanced scorecard method is
used. it provides concrete data that can be used to set targets and their subsequent
evaluation.

The crucial shift can be seen in new analytical methods based on the use of
contingent valuation method. These methods allow cost-benefit analysis (CBA)
application or “return on public investment” (ROI) calculation (Carson, 2012; Marella,
Raga, 2014). Both methods are now new. They are used to find the value of services
by defining benefits and costs through consumer’ perception of a good service.

1.2 The results of studies measuring the value of public libraries

Studies about the measurement of public economic value in the case of library
services have been performed by the St. Louis Public Library, the State Library of
Florida, Toronto (Martin Prosperity Institute, 2013) and the British Library (London
Public Library, 2015). Diverse techniques for inducing value amounts have been used
depending on the circumstances or research conditions for each library. Number of
authors used auxiliary tools such as payment cards in their studies (Ko et al., 2012;
Harless, Allen, 1999; Mcdermott 2002; Pyo, 2006). The British Library and other
public libraries in the United States examined the amount of the WTP by asking open
questions (Holt, Elliot, Moore, 1999; OECD, 1996). The split-sample method was
used by (Aabg, 2005) with two value elicitation question formats to minimize
sampling and to correct the elicitation method’ effects. The following studies present
the results of cost-benefit methods (B/C ratio or ROI) of public library services.
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One of the newest researches from the area of public library services and their
performance was carried out in Florida (Haas Center, 2013). It is also the largest
research, because they started with the pilot project in 2004, continued in 2008 and the
last one was in the year 2013. The total value of ROI was $6.54 dollars per $1 of
libraries expenses in 2004, $8.32 per $1 in 2008 and $10.18 per $1 in year 2013. In
other words, taxpayers in 2013 invested $496 million, but received an economic
benefit of approximately $5.55 billion. It follows that during the eight years there has
been an increase in ROI of 3.64 dollars, which is an increase of 55%.

One of the last researches was made in the U.K. in 2015 (London Public Library,
2015). The results of London’ Public Library’s economic impact study clearly
demonstrate that London’ Public Library delivers a strong Return on Investment.
Through the delivery of library services that enhance London’s competitiveness and
prosperity to contribute to a better quality of life for all. For every dollar invested,
Londoners received $6.68 in value.

Studies about the measurement of value for the users of public libraries, all around the
world, are shown in table 1, as well as the methods which were used and the values of
effectiveness for each library. Overall, the taxpayer’s return is calculated to be $ 2,3-
10.18 for every $1.00 invested during the period 2006 and 2015. Another study was
made in 2015 but it was in University Library in Syracuse, where the economic and
environmental value shows $ 4.49. Probably one of the newest studies made in 2016 in
the Malaysian technical university library proved the libraries’ value to be $ 1,28. But
these academic libraries have different types of financing, so for this reason it was not
included in the studies shown in Table 1.

Tab. 1: Review of studies dealing with the determination of the value of public
libraries in the years 2006 — 2015

Year Place/country of research Methods ~ Result (in §)

2006 Pittsburgh ROI 3,09
2008  Florida ROI 8,32
2008 Illinois ROI 4,38
2009 Colorado ROI 4,99
2011 Victoria B/C 3,56
2012  Queensland B/C 2,3

2012 Lithuania B/C 5,77
2012 Korea ROI 3,66
2013 Florida ROI 10,18
2013 Toronto ROI 5,63

2015 London ROI 6,68

Source: own processing according to Stejskal et al. (2013)

2 Methods

Cost-benefit analysis (CBA) is the most used means of characterizing the benefits
that accrue to communities when they provide tax support to public libraries. The
sense of CBA is to quantify and compare total benefits (of both library users and the
whole society) and costs of public libraries on providing individual services. While
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costs are easy to calculate, benefits are not. From the economic point of view, this
CBA represents a standard method to measuring the net economic surplus from market
goods or services (Aabg, 2005, 2009).

Input data - costs for providing evaluated portfolio of the public services - into the
cost/benefit analysis were obtained from the accounting system of every library.
Output data — utility are measured by CV method. It depends also on the number of
customers, number of book loans etc., which were obtained from the KULT report
(normalized statistical statement generated from every library in the Czech Republic).
In CBA we are evaluating also the measurement of secondary economic impacts, the
library’s impact on the rest of the economy can be also calculated, e.g. its contribution
towards employment, income, consumption expenditures, and state or local
government revenue in the form of taxes. Economic impact studies are an established
methodology in economics (Aabg, 2009).

CBA method has much strength for which it was chosen for the analysis. CBA
allows defining all the benefits and costs of implemented actions. Secondly, CBA
should show broad consequences (positive or negative) that impact on the whole group
of consumers or even the whole society. The final reason for using CBA is due to the
fact that it is as objective as possible. It does not permit the inclusion of some benefits
or cost. It represents a "democratic element". To ensure objectivity, the whole process
must be transparent and can be communicated with the whole public. Method solves
so-called well-being and contributions of various projects to increase it.

3 Problem solving

Public libraries play an essential role throughout the communities in which they
operate. Though traditionally considered havens for recreational readers, today’s
libraries have expanded their roles by providing information and community services.
Public libraries have become centers of emerging technologies, offering vast array of
Internet resources, access to technological equipment and hours of technological
instruction for the public. In addition to material resources, public libraries offer
guidance, expertise and support through the army of library staff that serve residents
throughout the state.

An economic value measurement model that enables the estimation of diverse
types of public library services was designed, using a contingent-valuation
measurement method. Benefits were taken as the value of the main services provided
by public libraries, such as accessibility to informational materials, facilities and
programs. Costs included the total amount of expenses at libraries such as personnel
expenses, materials purchasing expenses and other operational costs.

3.1 Data Collection and Pre-processing

With the survey of the project “Methodology of measuring the value of library
services” in 2011, selected Czech libraries began to be evaluated from the point of
view of their effectiveness.
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The respondents were only readers of the Municipal Library in Prague (MLP). The
total number of members of the panel questionnaire was the 1061 (answered only
374). Individual respondents were randomly selected from a panel of readers aged
15+. The question forms were sent out during October and November 2011 by the
intranet of MLP.

During the year 2012 another empirical survey was realized. The qualitative and
representative survey was conducted in July and August 2012 with the help of an on-
line questionnaire (CAWI). 11,397 randomly selected readers of the MLP library were
addressed. These readers were older than 15 years, said in their application an email
and they used of library services in the last quarter before receiving the questionnaire.
Return of the survey was 20 %, after cleaning the data file which consisted of a basic
set of 2,227 respondents.

Evaluating the effectiveness of libraries within the project "Lucky number for the
library"”, followed the previously mentioned projects of MLP. The data obtained from
the service users has been applied to calculate the CBA in 37 libraries in the Czech
Republic in the period 2012 - 2014. It is probably the most comprehensive study
looking at this issue in Central and Eastern Europe.

Ways of putting questions were similar to those from foreign studies, which used
the mentioned methods WTA and WTP to determine respondents' opinions on the
value of library’s services. Part of the questions was conceived independently of the
contributor (Stejskal et al., 2013). The questionnaire determining the perceived value
of selected services provided by the library was first subjected to pilot testing so that
individual questions were understandable for readers and the questions were able to be
answered. At the same time, it was drawn up so that neither the way questions were
phrased nor their order influenced the readers; this ensured a high degree of
predicative ability and that the valuation obtained for the individual services would be
realistic. The experiences published by (Venkatachalam, 2004) were used here.

WTP and WTA questions inquiring the value of public library services to the
respondents were:

Question la): If you consider borrowing, information or other services you have
received or used during your last visit, did library save your money?

Question 1b): How much money did the library save to you?
Question 2: If you had no access to the library, will it complicate your life somehow?

Question 3: How much would you have to pay in case you cannot use the library and
have to use any other alternative. (Add please e.g. travel cost, price for access to
materials etc. for the whole year.)

Also questions on tax assignation, which allows hypothetically decide how to use taxes
paid by the respondent, were included into the questionnaire:

Question 4: If you could pay less tax by the annual contribution paid to the library,
how much would you be willing to contribute to the library?

Question 5: If it would be possible, how much of 10,000 CZK paid on taxes would you
give on the annual contribution to your library?
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3.2 Cost-benefit analysis of Czech libraries

The CBA analyzes were categorized into the size of library. All libraries were
divided into three groups depending on their number of registered users: large (70.38
% of total registered users), medium (19.74 %) and small (9.88 %) libraries. Data
regarding the registered users as of December 31%, 2014 were obtained from the
KULT report of each library. The results of estimating the CBA by library size are
shown in Table 2. The B/C 2014 of large libraries was 6.17, the CBA 2014 of medium
sized libraries was 5.86 and the B/C 2014 of small libraries was 6.07. The B/C value
of medium-sized libraries was the highest. However, the analysis shows that there is
no big difference in the B/C values due to the difference in library size.

As a result of measuring the total value of public libraries in the Czech Republic in
the CVM, the final B/C ratio for the year 2014 was estimated as 6,03. This result is
comparable to the values of studies all over the world (see Table 1).

Tab. 2: Diversification the value of B/C 2014 by library size

Library size Total number of registered users Avg B/C
Large (13) 199123 (70.38 %) 6,17
Medium (12) 55832 (19.74 %) 5,86
Small (12) 27958 (9.88 %) 6,07
Total (37) 282913 (100.00 %) 6,03

Source: own processing

For the graphical interpretation of the examined variables we used the so-called
Bag plot created in Statistica program. Bag plot is a generalized two-dimensional
graph, which serves the graphic interpretation of statistical data. Points in the graph
represent a combination of dependent and independent variables of individual
countries. Dark blue area (i.e. Bag) contains 50% of surveyed countries (between the
first and third quartile) and dark blue square represents the median values of the
examined countries. Light blue exterior bag contains other rated states that achieve
different values than countries in the dark blue field, but are not outliers. Outside of
this area there are outliers that are shown in the chart with small stars. Bag plot shows
the relationship between the evaluated variables indicated by the orientation of the bag
(positive slope of bag indicates a positive relationship between the evaluated variables
and negative slope of bag suggests the negative relationship).

Figure 1 shows a bag plot of examined libraries. On the x-axis there are the
numbers of registered users and on the y-axis there are the B/C values. Bag plot in
Figure 1 shows that the size of the library, according to its registered users, does not
affect the value of B/C value. The efficiency of the library is not affected by its size.
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Fig 1: Bag plot chart with relation between the value of B/C 2014 and registered
users

Bag plot ROI vs. registered users
oROI = Median =outliers

B/C

-10000 0 10000 20000 30000 40000 50000 60000

Registered users

Source: own processing

Figure 2 shows the differences in the result values of analyzed 37 libraries in the
years 2012, 2013 and 2014. The median in 2014 compared with previous years
decreased; therefore there are smaller differences in reached B/C ratio of analyzed
libraries.

Fig 2: Chart with median diferences between the years 2012 - 2014
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Outliers in the graph represent libraries that received significantly higher ratings
than others in the reporting year. From the graphical representation, it is clear that
some Czech libraries reached B/C values even higher than 10 or 12.

This significantly higher value of B/C achieved libraries, regardless of their size. In
these exceptionally evaluated libraries we can find small, medium and large libraries
as well. Such a finding merely confirms that the resulting value of B/C does not
depend on the size of the library and even a small library with a low number of users
can produce the same value of public service as the big ones.

Discussion

The significance of the existence of public libraries and their influence on the
economy of a particular region and the whole state can be documented by added value
which the libraries create and by their activities which influence the society.
Measuring the value of public libraries service requires a broad a considerable
attention.

Czech libraries began to be evaluated from the point of view of their effectiveness
in 2011, when the project "Methodology of measuring the value of library services”
started. The "Lucky number for the library" project continues until today and is the
only project providing valuable data needed to quantify the value of Czech public
libraries services. The mentioned project has more and more participants from the
libraries themselves every year. That means that the management of participating
libraries realizes the importance of evaluating their performance. The project brings
the Czech public libraries closer to foreign libraries whose effectiveness and activities
have long been evaluated for many years. Despite the significant time delays, Czech
libraries got very positive results.

The results of analyzed foreign studies confirm that public libraries generate public
services within the range of values $ 2.3 -10.18 for every $1.00 invested during the
period 2006 and 2015. In 2014 Czech libraries generated $ 6 for every $1.00 invested.
Conclusions of the analysis are consistent with many foreign surveys, e.g. (Haas
Center, 2013; Ko et al., 2012; London Public Library, 2015; Martin Prosperity
Institute, 2013; Pyo, 2006).

Thus, thorough and continued management is required in order to maintain the
accuracy of statistics on public libraries, including statistics on the use of public
libraries. Furthermore, strategic endeavors are needed that help make subsequent more
precise studies by subcategorizing statistical categories.

Conclusion

The methodology of Cost/benefit analysis calculation for public service systems is
a very valuable tool for regional providers of public services and their investments. It
will no longer be a question of making standard decisions under conditions of high
uncertainty, applying this methodology will reduce the uncertainty.

Libraries feel increasing pressure to demonstrate their value to their communities.
These institutions face a greater competition, rising costs, lower budgets and greater
pressure to demonstrate their success. The value demonstrated by a Cost/Benefit study
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can be leveraged within the institution to advocate for the library budget. It can also
reveal the relative effectiveness of library services contributions toward institutional
outcomes, determining which should be prioritized or improved.

In the international standards IFLA, libraries are categorized according to the
number of titles, size of area etc. None of the IFLA standard does sort public libraries
according to the number of registered users. Performed analysis showed that the value
of B/C in the analyzed 37 Czech libraries with different numbers of registered users
does not differ. The analysis thus showed that the efficiency of the library is not
affected by the number of users. For a library with a small number of readers, every
$1.00 spent brings back to the taxpayers almost the same amount like a "big library".
The resulting total value of 6.03 is quite comparable to results from similar studies
conducted in other developed countries.
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ON THE INCONSISTENCY OF PAIRWISE COMPARISONS:
AN EXPERIMENTAL STUDY

JiFi Mazurek, Radomir Perzina

Abstract: A problem of the inconsistency of pairwise comparisons is of focal interest
in the analytic hierarchy process (AHP), but, up to date, we know only little about how
much are real decision makers inconsistent, and whether the number of objects to be
compared influences the inconsistency of their judgments. Therefore, the aim of this
paper is to experimentally assess how the inconsistency of pairwise comparisons in the
AHP framework changes when the number of objects to be compared (alternatives
and/or criteria) increases. In our study, the method of a blind experiment was
selected: subjects of the study, who were familiar with the AHP, were instructed to
pairwise compare from 3 to 7 objects not knowing the true objective of the study. The
main result obtained via ANOVA method is that the consistency ratio was not affected
by the increasing number of compared objects, the result that might be likely
attributed to the apparent redundancy of pairwise comparisons in the AHP which
“corrects” inconsistent judgments. Also, it was found that only 3% of pairwise
comparison matrices provided by decision makers were fully consistent, while for 36%
of pairwise comparison matrices the consistency ratio CR exceeded the threshold of
0.10.

Keywords: AHP, consistency index, consistency ratio, experiment, inconsistency,
pairwise comparisons.

JEL: C44, C92.

Introduction

Pairwise comparisons as a tool for a decision making or a measurement were
already considered in the works of Franciscan tertiary Ramon Llul, see (Llul, 1275) or
Marquis de Condorcet, see (Condorcet, 1785). The theory of pairwise comparisons
was provided for the first time by L. L. Thurstone in 1927, see (Thurstone, 1927).

Since the early 1980s, the pairwise comparisons became the central point of the
analytic hierarchy process (AHP) and the analytic network process (ANP) introduced
by T. L. Saaty along with his fundamental scale for pairwise comparisons ranging
from 1 to 9 (Saaty, 1980 and 1989). AHP/ANP proved to be a useful tool in many
areas of human action where a multiple criteria decision making is involved, such as
economics, management and marketing, construction, medicine, politics,
environmental protection, etc. An overview of the AHP/ANP applications can be
found e.g. in (Zahedi, 1986), (Vargas, 1991 and 2001) or (Vaidya and Kumar, 2006).
The latter paper alone provides a list of more than 150 papers on application of the the
analytic hierarchy process.

Pairwise comparisons of more than two objects give a rise to the problem of
inconsistency of these comparisons. If, for example, comparing objects A, B and C, an
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expert may say that A is two times better than B, and B is three times better than C.
Then, A should be exactly six times better than C by a transitive property. In such a
case pairwise comparisons are considered consistent. Any value different from six
would mean inconsistency.

To measure inconsistency of pairwise comparisons, (Saaty, 1980, 1989, 2004 and
2008) proposed to use his consistency index (CI) and consistency ratio (CR) (see
hereinafter). Later, many other indices were proposed, see e.g. (Koczkodaj, 1993),
(Alonso and Lamata, 2006), (Brunelli and Fedrizzi, 2015), (Koczkodaj and
Szybowski, 2016) or (Mazurek, 2016). Recently, various comparative studies on
inconsistency indices emerged, see e.g. (Brunelli et al., 2013), (Kazibudzki, 2016) or
(Mazurek, 2016). In the last years, the study on inconsistency of pairwise comparisons
focused mainly on the problem of axiomatic properties of inconsistency indices in
general, see e.g. (Koczkodaj and Szwarc, 2014), (Brunelli and Fedrizzi, 2015) or
(Mazurek, 2016)

However, there is a problem dealing with the pairwise comparisons which was not
studied so far: is inconsistency growing when the number of compared objects, for
example alternatives or criteria, is getting larger? Is it simpler (or more common) for a
decision maker to be consistent when comparing only a small number (3 or 4) of
objects rather than a large number (5 and more)?

Therefore, the aim of this paper is to experimentally assess how the inconsistency
of pairwise comparisons changes when the number of objects to be compared
increases. In our study, the method of the blind experiment was selected: subjects of
the study were instructed to pairwise compare from 3 to 7 objects not knowing the true
objective was to infer the consistency index and the consistency ratio from their
evaluations (both values were inaccessible during the experiment).

The paper is organized as follows: in section 1 the analytic hierarchy process and
pairwise comparisons are briefly described, in section 2 the experiment setting and its
results are provided, and conclusions close the article.

1 The analytic hierarchy process, pairwise comparisons and inconsistency

In the AHP, objects are organized into a hierarchy with a goal on the top, and
criteria and alternatives in the following lower levels. All objects from the same level
are considered independent, and are pairwise compared with regard to a superior
element of a hierarchy on the so called Saaty’s fundamental scale from

{1 /9,1/ 8,--~,1,---,8,9} , where s, € {1/9,1/8,---,1,---,8,9} expresses relative

importance of an object i with respect to an object j, see Table 1.
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Tab. 1: Saaty’s fundamental scale

Intensity of importance Definition
1 Equal importance
2 Weak or slight
3 Moderate importance
4 Moderate plus
5 Strong importance
6 Strong plus
7 Very strong importance
8 Very, very strong importance
9 Extreme importance

Source: (Saaty, 2004).

In the AHP it is assumed the pairwise comparisons s;; are reciprocal:

S, =Siﬁ,sﬁ =1,Vi,j. (1)
A reciprocal matrix S (s;), the so called pairwise comparison matrix, is formed:
1 s, s,
S21 1 S2n
1
s S 1

Then, weights w of all objects (criteria and alternatives) are usually determined by
Saaty’s eigenvalue method as the principal right eigenvector w of the matrix S (Saaty,
1980, 1989, 2004 and 2008):

Sw =AW, (2)
Also, several other methods for deriving weights from a pairwise comparison
matrix were proposed, such as the geometric mean method (the least logarithmic

squares method), which gives the same vector of weights in the case of n = 3, but
slightly different vector for the larger n.

The aggregation of preferences proceeds as follows: let the weight of the i-th
criterion be v; and the weight of the j-th alternative with respect to a criterion f; be
wi(f), then the overall weight E; of j-th alternative (in a three level hierarchy) is:

Ej:ivi'wf(ﬁ)a 3)

where j=1, 2, ..., m.
At the end, all alternatives are ranked according to their value of E;.

Pairwise comparisons are consistent, if and only if the following condition is
satisfied:

Sij Sk = S Vi, ok (4)
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However, decision makers are seldom fully consistent in their judgments, so the
following measures of consistency, the consistency index CI and the consistency ratio
CR were proposed (Saaty, 1980,1989 and 2004):

A —-n

CI: ‘max , (5)
n—1
Cl
CR=—, 6
o7 (6)

where 7 in (5) is the order of a pairwise comparison matrix, and R/ in (6) is the so
called random consistency index, its values are provided in Table 2.

It should be mentioned that values in Table 2 were obtained via Monte Carlo
simulations (a generation of a large number of random matrices of a given order) by
Saaty, but other authors claim to obtain slightly different results, see (Alonso and
Lamata, 2006).

According to (Saaty 2004 and 2008), the acceptable degree of inconsistency is if
CR is smaller or equal to 0.10. If this condition is not met, a decision maker is asked to
revise his or her judgments. However, this “rule of thumb” was criticized by some
authors, see e.g. (Dyer and Forman, 1992) or (Koczkodaj, 1993).

During recent decades, the AHP was extended to the fuzzy AHP or interval AHP to
encompass uncertainty often present in a real-world decision making, see e.g. Buckley
(1985), (Demirel et al. 2008), (Ramik and Korviny, 2010), (Zadnik and Groselj, 2013)
or (Ramik, 2016).

For the number n of compared alternatives with respect to a given criterion there is

n — . : :
(2]:@ pairwise comparisons. Hence, for larger n the task of comparisons

becomes more tedious and time consuming.

Moreover, according to the pioneer study of (Miller, 1956), a human brain is
capable of processing only up to 7 pieces (“chunks”) of information at the same time.
This indicates that the more alternatives are compared, the more inconsistent these
comparisons will be. Nevertheless, the proof for this claim is missing, as there are no
studies known to authors investigating the issue.

Tab. 2: Random consistency index (RI)
number of alternatives 1 2 3 4 5 6 7 8

RI 0 0 058090 |1.12|1.24 132|141
Source: (Alonso and Lamata, 2006).

2 The experiment
2.1. Experiment setting

The experiment was conducted on 42 students in a role of decision makers,
including 32 women and 10 men of the undergraduate course “The decision analysis
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for managers” who were familiar with the AHP. The experiment took place in a
computer classroom.

Decision makers were instructed by a teacher to pairwise compare from 3 to 7
alternatives of a fictional problem not knowing the true objective of their task: the
evaluation of consistency of their pairwise comparisons (the values of C/ and CR were
not available to the students during the experiment).

Each decision maker acted independently and utilized DAME (Decision Analysis
Module for Excel) software, which is the free Excel built-in module substitution of
commercial products for the AHP. DAME offers two-language environment (Czech
and English), and it is constructed for the 3-level hierarchy: goal-criteria-alternatives.
The use of DAME is described in a more detail in (Ramik and Perzina, 2014).

To conclude, each and every decision maker (a student) provided one 3x3 pairwise
comparison matrix, one 4x4 pairwise comparison matrix, and so on, with the 7x7
pairwise comparison matrix being the last.

2.2. Results: descriptive statistics

Every decision maker (DM) pairwise compared from 3 to 7 alternatives, so 210
pairwise comparison matrices were constructed in total.

Only in 5 cases (2.4% of all cases) DMs were fully consistent (their CI = 0), in 205
cases (97.6%) they were inconsistent. Furthermore, 134 (64%) pairwise comparisons
matrices had the consistency ratio CR smaller or equal than 0.10, for the remaining 76
(36%) pairwise comparison matrices the consistency ratio CR exceeded the value of
0.10, so, in practice, decision makers who provided these matrices would be asked to
revise their judgments.

Average values of CI and CR of all 42 DMs and for 3-7 alternatives are provided in
Table 3. Moreover, Table 3 provides the number of DMs with consistency ratio
smaller or equal to 0.10, the inconsistency still acceptable according to Saaty. As can
be seen from Table 3, the consistency ratio was rather decreasing with the increasing
number of alternatives, and the number of DMs with CR up to 0.10 was increasing.

2.3. A correlation between CR and the number of alternatives

The correlation between CR and the number of alternatives (k) was examined via
Pearson’s correlation coefficient: » = —0.836, indicating indirect proportionality
between CR and k.

Statistical significance of the value » was examined via t-test as well:
The null hypothesis Ho: » = 0.
[ | Jn

value for & =0.05: teit. = 3.18. The result is that the null hypothesis cannot be rejected.

The t-statistics t =————=2.64 (where n = 5) was compared with the critical

Hence, the correlation coefficient is not statistically significant at 0.05 level. This
outcome was rather expected due to the very small sample of 5 pairs.
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2.4. ANOVA analysis of CR

To find whether the number of alternatives was a factor behind the changes of the
consistency ratio CR, one-way ANOVA (analysis of variance) method was employed.

The method divides the variance into two parts, into treatments S,,,» and error S,
parts, and their comparison via F-test with £k — 1 and n — k degrees of freedom, where k&
denotes the number of values of a given factor (in our case k = 5), and n denotes the
total number of cases (n =210).

The null hypothesis Ho: The mean value of CR for all k is equal.

The F-test with the values s, =33 (v, =3) = 1542, 5,, = n, (3, —7) = 0678,
n =210 and k =5 yields:

y,m

F(4,205) = kS—l =2.25. (7)

n—k
The value of the test criterion (7) is (slightly) lower than the critical value
F,(4,205)=2.37. Therefore, the null hypothesis that the sample means for 3-7

alternatives are equal cannot be rejected at 0.05 level. In other words, the effect of the
number of alternatives on consistency ratio CR was not confirmed.

Tab. 3. The results of the experiment: the last three columns give the number of
pairwise comparisons matrices satisfying given values of CR.

g;innzzvzg Average CI Average CR CR> 0.1 CR <£0.10 CR=0
3 0.1376 0.2373 19 23 3
4 0.1085 0.1206 17 25 1
5 0.1075 0.0960 14 28 0
6 0.1270 0.1024 14 28 |
7 0.10033 0.0782 12 30 0
Source: authors.
Conclusions

The aim of this paper was to investigate the inconsistency of pairwise comparisons
provided by decision makers for different numbers of compared objects (alternatives)
in a blind experiment.

Somewhat surprisingly, the inconsistency measured in terms of the consistency
ratio CR was not statistically significantly increasing with the growing number of
alternatives. By the ANOVA method, the influence of the number of alternatives on
CR was not found significant at 0.05 level. The correlation between CR and the
number of alternatives was not statistically significant either.

Perhaps the most surprising result of the study is that out of 210 pairwise
comparison matrices provided by decision makers and examined in this study, only 5
were completely consistent. This inconsistency is understandable for 6 or 7
alternatives, when decision makers provided 15 and 21 pairwise comparisons
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respectively, the numbers well above the “magical number 7” threshold found in the
study of (Miller 1956), who states that humans are only capable of handling up to 7
pieces of information at one time. Otherwise, the so called “cognitive overload” makes
it impossible to process information correctly. In this study, however, even in the case
of only 3 alternatives, when decision makers carried out just 3 pairwise comparisons in
total, astonishing 93% of decision makers were inconsistent. Therefore, this outcome
indicates some other explanation of inconsistent judgments is needed. Perhaps, the
consistency defined by relation (4) is too strong for a practical use, and might be
substituted by a simple transitivity of preferences (if A is better than B, and B is better
than C, then A is better than C).

Further research may focus on more than 7 alternatives, and the research sample
could be expanded. Also, the examination of other measures of inconsistency (than C/
and CR), such as the inconsistency proposed in (Koczkodaj, 1993), would be useful.
Another interesting possibility is to examine whether the inconsistency depends on the
gender, which couldn’t be examined in this study due to the limited sample of decision
makers.
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REQUIREMENT ANALYSIS OF AGILE INFORMATION
SYSTEMS AND BUSINESS PROCESSES: AN
AGRICULTURAL CASE STUDY

Athanasios Podaras, Tomas ZiZka

Abstract: The development of modern information systems is demanding and
characterized by agility. Consequently, the extensive requirement analysis of these
systems and the supported business processes has become vital for analysts,
developers and the participating stakeholders. Use Cases are tested tools for
analyzing the requirements of information systems. However, the difficulty in
capturing use cases has triggered the proposal of methodologies which can derive use
cases from business models. Nevertheless, modern agile information system
development demands the reverse transformation as well. The current paper proposes
the latter transition for analyzing business process requirements and describes it via a
computer based pest scouting business process case study. The target business model
for depicting business process representation workflows is the Business Object
Relation Modeling method. The agricultural case study was selected because both the
Business Object Relation Modeling method and the Use Case method have been
already proposed for agricultural, food supply and environmental business process
representation, and they are both easily comprehensible by all the involved
stakeholders including farmers, growers and agronomists.

Keywords: Use Cases, Business Object Relation Modeling (BORM), Use Case To
BORM Transformation Algorithm (UCBTA), Pest Scouting, Business Process Models.

JEL Classification: M15, QI6.

Introduction

Modern information and communication technologies, hereinafter ICT, are applied
to the majority of scientific domains. Agriculture, and especially the pest management
domain, is one of the fields where the adoption of ICT tools is a necessity. When
information systems are developed in order to be utilized in executing agricultural
processes, a commonly understandable methodology between IT experts and
agricultural practitioners is highly demanded during the requirement analysis phase of
the developed systems. An ideal way for information sharing between IT specialists
and domain experts is via conceptual models. According to Cakula et al (2015)
conceptual schemes consist of data structures, which depict classes of objects, their
relations, restrictions and characteristics.

Another way to merge ICT concepts to the execution of agricultural processes is
the depiction of the latter through easily comprehensible business process models.
Thus, an ideal approach to implement domain knowledge sharing is the incorporation
of business process models which have also recommended as ontological tools to
analyze ICT based business processes. The Business Object Relation Modeling
(BORM) approach is one of these proposed theories. Pergl (2011) analyzes BORM
from an ontological point of view. However, even if the BORM business process
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modeling solution has already been applied in agricultural and environmental sciences,
a strong requirement documentation method, such as the Use Case approach, is a
prerequisite before depicting the relative workflows.

The main goal of the current work is the depiction of a modern approach to
analyzing requirements of ICT based processes by transforming Use Cases into
BORM through a case study from agriculture and a software application developed by
the author for this purpose. The transformation is achieved through an algorithmic
procedure which has its roots in the finite automaton theory (Cooper, 2004).

An explanatory case study from Integrated Pest Management, namely pest
monitoring, is used to demonstrate the functionality of the approach. The specific
domain was selected since the agricultural, food and environmental business systems
are specially such cases, when we need ‘smart’ modelling tools, because processes and
data are instantly changing and modifying through the whole life cycle of such
systems (Molhanec et al, 2011).

First partial goal of the paper is related to the promotion of the agile software
development techniques for such scientific domains as the agriculture. The more active
is the end users’ participation during the whole software development process the
more efficient the final software solution will be. Second partial goal is to enhance the
software engineering skills of the end users and contribute to the amelioration of their
communication with IT developers and experts. Final partial goal of the current work
i1s the achievement of an in depth requirement analysis of software based pest
management tasks even by domain users with limited computer skills.

1 State of art — Problem statement

Automation in agriculture and towards the protection of cultivations is a critical
issue for today’s global economy. Multiple experts have proposed modern software
tools for protecting plants from pest infestations. In a recent study (Sharma et al, 2014)
an ICT based management system for sustainable pulse production in India is
delineated. The authors of the same study state that ICT based technologies are helpful
in making quick decisions in order to apply appropriate plant protection measures as
per level of pest infestation.

Moreover, multiple software requirement analysis methodologies have been
proposed as assisting tools throughout the development life cycle of such applications.
The BORM method has been proposed for the modeling of agricultural and
environmental ICT based processes (Merunka, 2003, Nedvedova, 2015). Furthermore,
the use case approach has also been applied to model agri-food supply networks
(Lehmann et al, 2010). The specific approach is another widely accepted method
towards the analysis of system requirements and is an important part of the Unified
Modeling Language (UML).

Cruz et al (2014) state that a popular way to capture and describe those
requirements is through the UML use case models. Thus, a possible combination of
both the aforementioned methods, with Use Cases as a prerequisite, can lead us to an
ideal and without gaps requirement analysis procedure. In the same study (Cruz et al,
2014) the authors underline that multiple experts have so far attempted to derive use
cases from business process models. The main reason for attempting these
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transformations is the difficulty in successfully identifying use cases from scratch.
These efforts, even though they follow the opposite direction from the approach used
in the current paper, also reveal a possible gap in analyzing requirements using only
use cases or business process models.

The currently proposed method enhances the BORM business model through
standard use case requirements documentation and covers the missing workflow
depiction in the use case model via BORM. Through the specific algorithm, which has
never been proposed by any other expert so far, a business model is generated from
use cases. This attempt is considered to be highly significant by the author since IT
projects include several iterations which may force developers and analysts create
business process models from use cases. Dietz (2003) underlines that the use cases’
strong point is that once they are identified the development of the software
application goes well.

Furthermore, the derivation of the business process model from the use case
method is achieved through a specific software tool developed by the author. The tool
is entitled UCBTA Projects and its delineation is beyond the scope of the present
paper. The incorporation of a user friendly software application that can efficiently
infer a business process model from use cases can prove to be time — saving, effective
and more suitable for non-experts and end-users.

2 Methods

2.1 The UML Use Case Model

Use Cases have gained widespread acceptance as a means to describe interactions
between a system and its environment (Neill, 2003) .The concept of Use Cases was
first introduced by Ivar Jacobson in 1987 as a tool for modelling functional
requirements (Jacobson, 2003). Hoffmann et al (2009) mention that the so-called use
case model is actually a composite model consisting of two parts. One part is a UML
model, capturing the use cases and their relationships, the other part is a set of textual
descriptions of the behaviour represented by these use cases (Hoffmann et al, 2009).

On the one hand, the UML model is defined by the Use Case diagram (Figure 1).
The Use Case diagram is a graphical representation of a process and completes its
textual delineation. The diagram clearly depicts the actors, associations, the use cases
and the possible extensions of each use case. On the other hand, the textual description

of the model is typically illustrated via the template which has been proposed by
Cockburn (2003).

Fig.1 A simple Use Case Diagram

<<included=>— 3 Use Case 1 (Sub-Task 1)

Use Case 1 (Sub-Task 2)
Actor2

Source: (Authors)
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2.2 The BORM Model

As already stated, despite its analytical business process definition, workflow
absence is the main disadvantage of the use case method. As a consequence, the use
case method must be followed by another business model which includes the
representation of the business process workflow. The BORM (Business Object
Relationship Modelling) approach is considered ideal for representing the process
workflow.

The method has been in development since 1993 and has been a considerably
effective and popular tool for both users and analysts. Moreover, BORM has been
applied to various agricultural and environmental case studies due to its advantage to
involve only small number of concepts required combined with a considerable
expressiveness (Merunka, 2003). This makes it easy to understand even for the first-
time users with almost no knowledge of business analysis (Picka et al, 2011).

The BORM method uses for visual presentation of the information a simple BORM
diagram (Fig. 2) that contains the following concepts (Polék et al, 2003):

Fig.2 The BORM business diagram elements and symbols

Element G'l'ﬂphil: SYI'I"IbI‘Jl DESI:I'iptiI'.‘l]"I.
Beagining of the role L Bagireng af ®ie actan flow of & rola
End of the role '.-!-: End of the acticn fiow of & role
Participant Participant Particpant Fas. some aclivibas in Fie process

=WHO performs the rols

= .

Activity I:! Aerivity ! Every Rclion is done by somabody in BORM

= WHAT is done in the role : ] Activity I8 &0 BCthE O PASEE (Freoked by ancther
- F parrtCipelnt ) actsan.

State State Prsirdd i tifnas wisare (he procass wails of somathing
= WHEM something happeans 5 dene

T ssasmen

F - "
Communicalion [ mett e  Aet y Ceonool figw between Bclivities. Crossed symbo
! Fy J L% ity ¥, ndcates conditional communcaton
G RE— ——
_.-'_ -_\_ LUER _f_ _1._\_ .
Data flow : Activity -:—- f Activity : Exchangs of infarmalion, daka, monay, als
L1 o Aty B e o
Transion bebwesen states State _‘Wi' e, State Lirdgu Espbwgae GLEMDE im Bmd, Crresdd 4ymbal
_'p'“"m"_:'_-‘ maans condtanal transition
Association Pawticipant asod othen Pasrticip and Connection o relason bobwaen participants (og
= RELATION between particpants ownarship, depenoency, ...}

Particgant hisrarchy Pom b ipant Pﬂﬁcl’il' WWinen & is necessary (o show that & partcipand s a
= _I5-A" taxonomy special type of ancther participant

Source: (Molhanec and Merunka, 2012)

Participant: an object representing the stakeholder involved in one of the modelled
processes, which is recognized during the analysis.

State: sequential changes of the participants in time are described by these states.

Association: data-orientated relation between the participants.
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Activity: represents an atomic step of the behaviour of the object recognized during
the analysis.

Communication: represents the data flow and dependencies of activities. Data may
flow bidirectionally during the communication.

Transition: connects state-activity-state and represents changes of the states
through activities.

Condition: expresses constraint that holds for the communication or activity.

2.3 The Use Case to BORM Transition Algorithm (UCBTA)

The approach has been developed and described by the author (Podaras et al, 2012)
as a simple and efficient algorithmic method for analyzing both software and business
process requirements. The main advantage of the contribution is the utilization of two
tested methods, such as Use Cases and BORM, and the mapping of their elements. The
mapping is performed in order to fill the gaps in both methods. Even though the UML
Use Case approach is a globally accepted tool for the standard definition of business
process steps, it lacks a process workflow representation. Moreover, the BORM
method has an excellent workflow representation, but lacks a formal definition of the
steps of the delineated business process.

The combination of both methods and the transformation from the use case model
to BORM through standard algorithmic steps ensures the successful delineation of ICT
business processes. The algorithmic procedure is based on the finite automata theory
and is represented by a flowchart (Fig. 4). The mapping between the Use Case model
and the target BORM model is also depicted (Fig. 3). The approach is also useful for
agile information system development projects where iteration issues are a major
challenge for analysts and developers. The analysts should take into consideration the
fact that the Use Case is the same or a subset of the BORM general function when
implementing the UCBTA approach.
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Fig. 3 Mapping between Use Case and BORM Models [19]
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2.4 Monitoring for Efficient Pest Control

The primary goals of monitoring, else called scouting, are to locate and identify
insect, mite and disease problems and to observe changes in the severity of infestation
(Schnelle and Rebek, 2008). According to Dreidstadt (2001), regular scouting enables
the grower gain the following profits:

e Prevent problems or reduce the amount of damage and the cost of control by
providing early warnings that pest problems are developing

e Determine the specific cause and severity of the problem

e [dentify the locations that require immediate and absolute treatment, so as to
avoid unnecessary control actions

e Determine the most effective and economical timing and method of
treatment

e Use slower-acting methods that are more environmentally friendly and much
safer for workers

e Evaluate control efficacy.

The specific agricultural business process (Scouting - else Monitoring), has been
selected as a requirement analysis case study due to the fact that, in order to support its
execution, a demanding information system has to be designed and developed. Other
agricultural business processes might have been selected but scouting is ideal due to
the fact that it is related with various complicated decision making tasks (i.e.
measurement of the degree of pest infestation, evaluation of pesticide effectiveness
e.t.c.) which may even require the presence of a business intelligence system or a data
warehouse. In contrast, simple record keeping of pests and the infected plant types can
be supported by database tools or even worksheets in excel.

3 Results

3.1 Use Case model and BORM diagram of the pest monitoring (scouting)
process

In order to analyze and describe in detail the scouting business process, according
to the rules of the UCBTA algorithm, the delineation of the Use Case model is the
primary step. The textual representation of the scouting use case model is based on the
proposed by Cockburn (2003) template (Table 2) and its graphical depiction is
implemented via the corresponding Use Case Diagram (Fig. 6).

It must be mentioned, that not all of the elements included in Cockburn’s use case
model are demanded in order to transform a use case model into a BORM model (Fig.
5). Only the underlined elements (Tab. 1) are the necessary preconditions for
generating the BORM business model as suggested by the author. The specific
mapping has been done based on common elements in both approaches.

Tab.1 Use Case textual delineation of the Scouting (Monitoring) business process

Element Description of the element

Use case name | Performing Daily Scouting Record Keeping.

Economic Integrated Pest Management administration
Context of use

Scope Economic, timely and ecologic pest management practices that
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include precise quantities of applied pesticides and only in the
necessary areas of the cultivation, as they are proposed by the target
information system.

Level

Economic, timely and ecologic pest management practices that
include precise quantities of applied pesticides and only in the
necessary areas of the cultivation as they are proposed by the target
information system.

Primary actor

Integrated pest management system. Includes, a computer system and
a Database server

Stakeholders
and interests

Growers (i.e. farmers, agronomists)

Precondition

Process feasibility, computer based pest control is suggested by
agronomists according to the size of the cultivation

Minimal
guarantee

Efficient pest control (even if production is not increased)

Success
guarantee

Efficient control of pest population based on computer based
monitoring, including the increased production levels.

Trigger

The grower selects cultivation type in order to perform daily
scouting, control pest population and keep the necessary records.

Main success
scenario

Grower selects cultivation type

Computer system demands task

Grower selects daily scouting (monitoring)

Computer system demands time period

Grower stores time period data to the system

Computer system requests area sector definition

Grower selects areas where scouting results revealed pest population
on marked plants

Computer system demands pest scouting method and pest population
data

Grower selects scouting method and stores pest population data
Computer system sends message to the server (Database server)
Database server produces daily monitoring report and action
threshold message

Computer system displays message to the grower for the pest status
and the action threshold

Extensions

la) Grower awaits response

1b) Selection is obtained

Ic) Computer system receives cultivation type selection command
2a) Computer system is expecting new selection

2b) Demand task is transmitted

2¢) Grower receives task demand

3a) Grower awaits daily scouting screen

3b) Computer system obtains daily scouting selection

3¢) Selection received

4a) Computer system awaits time period data
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5a) Grower expects new request

5b) Computer system receives time period data

6a) Grower obtains area sector definition demand

6b) Area sector demand is obtained

7a) Grower expects new demand

7b) Computer system receives area sector data

7¢) Area sector data is stored

8a) Computer system expects scouting method and pest data

8b) Grower receives pest monitoring method and pest population
demand

8c) Demand is received

9a) Computer system obtains expected results

10a) Computer system expects server report

10b) Database server receives daily scouting data by the computer
system

10c) Daily monitoring data is obtained

11a) Computer system receives daily scouting report

12a) Grower receives daily scouting report and the system’s message
for action threshold and considers Integrated Pest Management
strategy

Source: (Authors)

Fig.5 BORM Diagram of the IPM Scouting Process

Grower Computer System Database server
T T
1 seleet
= > _/ Receives cultivation type
' selection command ’
Receives daily
scouting data
ction obtained
—
Receives task
demand = Demands task ) Daily Monitoring data
demand is obtained
|:_;W3ndi_,,"‘m_,,.y = | | xvecing new seleciion ]_ -
T 1 4 Produces daily
seic b
- monitoring report and
{ Selects daily scouting } - Gﬂtalﬂ:eﬂl:g[\;osﬁﬂmmg Eme
message
= Demands time period )
demind
il []
1= Recelves ime period data )
T ]
Obtains area sector g_(F!equests area sector definition
definition demand ¥
I Area sector selection is expected I
=a sector demand ]
e —
obtained Receives araa
! = sector data
Selects areas where ]
scouting results revealed - — .
ST [Foz e
marked plants IS reconao
- e e— Demands pest scouting
ESEDSCis Rais Sasnandc method and pest
] - polulation data
Receives pest monitoring methodﬂ g
and pest poulation demand
Expects scou ting method and pest
data results |
[Dermanars recovea ] ; |
= ﬁ\ [=le’  Obtains expectad results
Selects scouting method and k| and sends message tothe
stores pest pooulation data /S S
xpect system’s da ———— ort ) .
_—
0 L —
Rfcel-:s “fl'”" StCOrt:“ngw l./Receu..es daily scouting report
S and displays message to the
g = grower for the pest status and
threshold and information action threshold
considers IPM strateay )

Source: (Authors)

118




Fig.6 Use Case Diagram of the IPM Scouting Process

% IPNM_ManagermentSystem

Grower Performing Daily Scouting Record Keeping
Source: (Authors)

4 Discussion

When modern scientific methods are proposed, their validity should be examined
from various aspects. Firstly, the method should be based on standard and tested
theories. Secondly, the method’s novelty, practicality and necessity should be justified.
Thirdly, when the method is developed scientific gaps should be eliminated. Finally,
when case studies from specific scientific domains are utilized, the method’s value for
these domains, has to be demonstrated. The UCBTA algorithm has all these
characteristics. Firstly, the method is based on Use Case theory from UML for
analyzing system requirements and, also, on the BORM model for depicting business
process workflows. A unification of these 2 methods, yet without the presence of
precise mapping between the elements neither with transition rules, has also been
proposed in order to measure the complexity in IT projects (Struska, Merunka, 2007).
This method, correctly, uses the elements of Use Case Points to derive the elements of
BORM points. On the contrary, the current contribution deals with another issue,
namely business process requirement analysis and utilizes precise mapping (Fig.3)
and specific transition rules (Podaras et al, 2012) which, correctly though, are not
present in the initial unification.

Secondly, the method’s novelty is obvious due to the derivation of a business
process model from Use Cases, contrary to the approaches described by (Cruz et al,
2014). Moreover, the creation of business models from use cases can be significantly
practical, especially when developing modern information systems where agile
methods are applied. Agile approaches to information system development include
iterations. Agility is characterized by the breakdown of work in short, regular and
frequent cycles of finished tasks, involvement of the customer in the process of
planning (Antlova, 2014). This makes the derivation of a business process model from
use cases extremely practical. Also, the involvement of the customer, or the
practitioner, towards the design of an information system or an application makes the
use of a business process modelling method that is comprehensible even by people
with no IT skills or knowledge a necessity.

Thirdly, a critical issue with which the author had to deal when developing the
method was to ensure data integrity. Data loss during the transition from use cases to
BORM is prevented with the existence of the UCBTA transition rules (Podaras et al,
2012). The incorporated software tool performs transition according to these rules and
the corresponding mapping between the two methods, thus eliminating all possible
gaps in the model.
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Finally, the selected case study, which is a scouting process for controlling pests, is
a demanding agricultural task where automation needs are highlighted by agronomists.
Greer and Diver (1999) claim that monitoring records should be kept in computer
because computers are usually better for producing graphs, which show trends more
easily. As a consequence, better and more precise diagnostic results with respect to
IPM scouting will be produced when the supporting software/information system has
been developed according to the requirement analysis rules of the UCBTA approach.

The approach which is analyzed in the current paper can practically assist
agronomists in participating actively throughout an agile development of an
agricultural information system. Use Cases and BORM diagrams are both
comprehensible even by users which have no experience with the development of
information systems but who are utterly confident regarding the required target tasks
which should be executed via the developed software system.

A final issue to be discussed is the reason for mapping Use Cases to BORM and
not to another business process modeling tool such as the BPMN (Business Process
Model and Notation)? BPMN is not proposed due to the fact that it includes symbols,
such as getaways (parallel, exclusive e.t.c.) which are not comprehensible by end
users. Moreover, in BPMN a Participant can be a specific PartnerEntity (e.g., a
company) or can be a more general PartnerRole (e.g., a buyer, seller, or manufacturer)
(OMG, 2013). However, an Actor in a Use Case diagram specifies a role played by a
user or any other system that interacts with the subject. Actors may represent roles
played by human users, external hardware, or other subjects (OMG, 2007). It is thus
difficult to map Use Case model with a BPMN in the occasion when the analyzed
business process involves technical actors or interfaces, such as web servers, database
servers, webpages, database systems and many more.

Conclusion

The UCBTA algorithm has been created based on a multidisciplinary logic. The
core idea is to merge concepts and terminologies from information systems modelling
with various scientific disciplines. The success of the proposed approach in analyzing
information systems’ requirements is based on the use of not one but two highly
accepted methods, the Use Case and BORM. Deriving business models from use cases
is highly demanded, especially in agricultural ICT projects where agility practically
leads to multiple iterations. As a consequence, the produced business model derived
from use cases and comprehensible by all stakeholders is a critical issue for the
success in the execution of ICT projects in various scientific domains. The selected
target business process representation model is BORM, which has been already
proposed for modeling agricultural processes. Thus, the pest monitoring case study for
the demonstration of the overall approach was not arbitrarily selected. The transition
from the use case method to BORM is supported by specific transition rules which
ensure data integrity during the transition. The target business model is expressed in
the form of a BORM diagram. Future work will include a web-based platform, which
is currently under development, for the automatic transition from the Use Case model
into BORM. Web tools can be more easily accepted by agronomists nowadays since
many of them are prompted to utilize modern ICT technologies, databases, and mobile
devices. From this aspect, many agricultural practitioners, such as farmers, growers,
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greenhouse owners, as well as experts from other scientific disciplines will be more
willing to participate in future agile ICT projects.
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DETERMINANTS OF THE NUMBER OF PATENTS IN THE
CZECH REPUBLIC

DETERMINANTY POCTU PATENTU V CESKE REPUBLICE

Viktor Prokop, Jan Stejskal, Beata MikuSova Merickova

Abstract: Knowledge represents an important national, regional or firm asset that
creates a source of competitive advantages. However, there are no standard methods
that are able to determine the extent to which an economy is based on knowledge and
to measure the outputs of knowledge economy. Economists had already begun to use the
number of patents to investigate an entire range of relationships, for example, to analyse
their relationship to company size, investment and innovation activities. Therefore, the
aim of this paper is to analyse the influence of selected determinants of the knowledge
economy that affect its output (the number of patents in the Czech regions). The analysis
is realized by using own original multiple linear regression model. Data for the analyses
were obtained from the Czech Statistical Office's databases between the years 2007-
2011. The results confirm the importance of the human factor during the process of
patent creation. The role of increasing expenditure on research and development
activities was proven to be insignificant in the Czech regions. In the Czech Republic,
there is a lack of studies measuring knowledge economy and its determinants. Therefore,
we provide an initial analysis of determinants influencing knowledge economy.

Keywords: Patents, human capital, analysis, Czech regions, multivariate regression
model

JEL Classification: Ol1, O13.

Introduction

Currently, competitiveness is a topic that is frequently discussed and dealt with in
economic analysis. This applies not only to individual companies or sectors but also to
regions by whatever definition. Competitiveness is an entity's ability to be successful in
a competitive environment so that its goals are achieved to the greatest possible extent
(and in the most effective way; Prokop, Stejskal, Kuvikova, 2017). In fact,
competitiveness is considered to be one of the most significant determinants of
economic development; gradual increase of this determinant results to the fulfilment of
objectives of regional policy and to the growth of welfare, quality of life and long-term
economic development (Amin, 1999).

Knowledge and the ability to transform it into innovation are becoming the
foundation for individual regional and national economic systems. These often try to
support the creation, acquisition and transfer of knowledge — both financially and non-
financially. In this way, the economy often becomes dependent or based on knowledge.
Regarding each government's limited financial possibilities, the question arises as to the
effectiveness of such attempts (and support for such attempts) to create and develop a
knowledge economy (Stejskal, Merickova, Prokop, 2016). There are no standard,
generally recognized methods that are able to determine to what degree an economy is
based on knowledge (Kitson, Martin, Tyler, 2004). Various studies argue about whether
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economies' knowledge base is measurable or how to measure a knowledge economy's
outputs, which are necessary for different types of economic analysis (Leydesdorft,
Dolfsma, Van der Panne (2006). In many analyses, renowned authors have used an
indicator based on the number of patent applications and registered patents in the given
country (Acs, Anselin, Varga, 2002; Hudec, Prochadzkova, 2013; WB, 2016). In the
Czech Republic, there are no studies evaluating to what degree Czech economy is based
on knowledge and the determinants of the knowledge economy.

Therefore, the goal of this paper is to provide an initial analysis and evaluate the
influence of selected determinants of the knowledge economy on the selected output —
i.e., the number of patents in the Czech Republic's regions — and provide some practical
implications for policy makers not only in the Czech Republic. The analysis will be
conducted by using a multivariate linear regression model constructed by the authors
using data for the Czech regions from 2007—2011 provided by the Czech Statistical
Office (period of time is dependent on the period for which the complete data sets are
available). The remainder of this paper is divided in the following way. The first two
sections are focused on the problematic of the knowledge economy and its measurement,
not only in general but also focusing on the use of patents as an indicator of knowledge
processes. The third section describes the methodology and analysis results. The last
section comprises the research's concluding evaluations and provides practical
implications for policy makers.

1 Patents as an Indicator of Knowledge Processes

Using patent statistics as an indicator of technological activity has been used in
Western countries since the 1960's. At that time, economists had already begun to use
the number of patents to investigate an entire range of relationships, for example, to
analyse their relationship to

e company size;
e investment activities; and
e the degree and trend of innovators' activities (Pavitt, 1985).

In 1984, Pakes and Griliches (1984) followed up on this and proved in their studies
that patents can be a suitable tool for measuring the differences in knowledge
advancement between individual companies. Subsequently, Jaffe (1986) also
emphasized the influence of spillover effects between neighbouring companies; he
stated that the R&D activities of companies with neighbours that focus largely on
research and development produce many more patents per dollar.

Patents, including subsequent patents (patents that have developed from the original
patents), provide a very useful way to measure innovation performance, because patent
data can be used not only to monitor the activities of competitive companies, but also to
create an evaluative system of research and development performance within companies
and, not least, to help identify current trends in technology development (Katila, 2000).
For these reasons, patents are often used in various studies as an indicator for measuring
the output of innovation activities (from the microeconomic perspective) or the
knowledge economy (from the macro- or mezzo-economic perspective).

There are a number of studies that have analysed other component aspects within
this problematic. For example, Agrawal and Henderson (2002) examined the extent to
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which patents can represent the size, direction and impact of knowledge effects from
universities. Acs and Sanders (2012) tested the role of patents using an endogenous
growth model and confirmed that companies using patent protection are more motivated
to invest in research and development and to generate more new knowledge. Similarly,
the positive influence of new knowledge on entrepreneurial activity, innovation activity
and growth was also confirmed by this study. Bottazzi and Peri (2003) dealt with
measuring companies' innovation output in regions by using the overall number of
patents granted to manufacturers in the given fields. McAleer and Slottje (2005) arrived
at a simple new method for measuring innovation called the Patent Success Ratio (PSR),
which determines the ratio of successfully awarded patents to the overall number of
patent applications. Acs et al. (2002) contributed to the discussion with a summary of
the phases of the innovation process, for which he also lists a measurable indicator. This
is

e the amount of the inputs into the patent process (indicator: expenditure on R&D);

e the intermediate output (indicator: the number of inventions that were patented);
and

e the direct measurement of innovation outputs (indicator: sales revenues from the
innovation's commercial use over a specific time period, for example).

From the preceding information, it can be concluded that patents represent a
significant variable for measuring the output of the knowledge economy.

On the other hand, there are studies that criticize this means of measurement,
primarily because not all innovations are patented. Naturally, it can only be speculated
as to how many innovation outputs are patented and how many of these outputs are not.
Fontana et al. (2013) posit the opinion that there are three types of reasons why inventors
decide not to patent their outputs:

e itis not possible to patent the innovations — the inventor is convinced that it is not
necessary to patent the given output;

e the innovation is patentable, but the innovator assumes that the inventive steps of
his innovation processes are large enough to warrant a patent;

e the inventor decides not to patent their output, because they prefer to keep the
given innovation secret.

Despite the above, it is still clear that the number of patents represents an important
indicator of the knowledge economy's level and, consequently, of the innovation
performance of a region's economic entities. Table 1 shows number of patent application
to the Industrial Property Office of the Czech Republic by domestic applicants, number
of patent applications to the European Patent Office (EPO) in EU 28 between 2007-
2011 and Czech Republic's position in the global competitiveness rating between 2007-
2012. From Table 1 we can see that the number of patents in the Czech Republic
increased slightly, the situation in the EU28 has mostly downward trend.
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Table 1: Number of patent applications in EU28 and the Czech Republic

2007 2008 2009 2010 2011
Czech Rep. 711 710 788 869 782
EU 28 58 578 57 049 56 815 56 769 57 445
2007-2008 2008-2009 2009-2010 2010-2011 | 2011-
2012
Position of the Czech Republic in | 33 33 31 36 38
the global competitiveness rating

Note: number indicates the share of each Applicant by their belonging to the home state
Source: Author's own analysis using the sources from Czech Statistical Office and www.vyzkum.cz,
WEF (2017), and Eurostat (2017)

It appears to be necessary to continue to investigate the factors that can be influenced
by the public decisions of national or regional authorities. Three hypotheses were
defined in order to achieve the paper's goals.

HI: The level of education of the population in the Czech Republic's regions has a
positive influence on the number of patents registered by enterprises located in the
Czech Republic's regions.

This hypothesis is derived from the assumption that increasing competitiveness is
influenced by knowledge, which is primarily created and disseminated by institutions
from the tertiary education sector and, consequently, an increasing number of
individuals with tertiary education. Therefore, we test the influence of the growth of
individuals having completed tertiary education on the number of patents registered by
enterprises located in the Czech Republic's regions. The next hypothesis H2 originated
in conjunction with this assumption.

H2: An increase in the number of employees in research and development in the
Czech Republic's regions has a positive influence on patent creation for inventors
located in these regions.

This hypothesis develops the previous assumption and deals with the significance of
the human factor in practice, represented by equivalent of people in R&D (FTE - full-
time equivalent), including research, technical and other staff. Good human resource
management can certainly predetermine the future success of individual companies and,
thus, regions. Moreover, Dakhli and De Clercq (2004) state that investment into the
human capital of science and research workers represent a determinant of an increase in
both productivity and competitiveness at the company level.

Financial support from public budgets is also considered significant; currently, this
is very common in the Czech Republic and has been observed by a number of authors,
for example Marousek et al. (2014). Therefore, the influence of public support on patent
creation in individual regions is tested in hypothesis H3.

H3: Increasing expenditures for supporting research and development in the Czech
Republic's regions has a positive influence on the number of patent applications.

2 Methodology

Data for analysis was acquired from the Czech Statistical Office's database for the
Czech Republic's NUTS3 regions from 2007—2011 and from the Analysis of the
Existing State of Research, Development and Innovation in the Czech Republic. A total
of 11 variables were chosen for analysis (one output, i.e., dependent, and ten input, i.e.,
independent); they are listed in Table 2. The variables are factors influencing the
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knowledge economy as used by the World Bank in the Knowledge Assessment
Methodology (KAM). The knowledge economy indicators selected were subsequently
used to compose regression models investigating their influence on patent creation in
the Czech Republic's regions. The changes in variable values for 2007—2011 that were
used in the analysis were calculated in percentages and are listed in Table 2, rounded off
to the third decimal place.

For analysing the relationship between variables, multivariate linear regression
models were used. These models were created for the purpose of investigating the
relationship between one dependent variable (the predicated variable) y and independent
variables (predictors) Xi, X2, ..., Xa. The dependent variable was represented by the
number of patents granted by the Industrial Property Office of the Czech Republic (IPO)
to domestic applicants between 2007 and 2011. The independent variables were created
by aggregate values for the Czech Republic’s individual regions and are also listed in
Table 2.

Table 2: The Dataset

Region | PAT GDP | ZAM | EXP |TECHi | VZOR | TERC | CENT | POD | TECHe | NEZ

PHA 0.485 | 0.108 | -0.001 | 0.012 | 0.624 | 0.658 | 0.420 | 0.070 | 0.098 0.844 | 0.846
STC -0.052 | 0.074 | 0.078 | -0.018 | 0.837 | 0.489 | 0.738 | 0.296 | 0.060 0.867 | 0.665
JHC 2500 | 0.046 | 0.161 | 0214 | 0.334 | 0434 | 0.214| 0.143 | 0.151 -0.162 | 0.683
PLK -0.396 | 0.067 | 0.124 | 1.246 | -0.430 | 1.824 | 0.542 | 0.369 | 0.528 0.909 | 0.581

KVK -1.000 | 0.087 | 0.456 | 0.597 | -0.164 | 0.823 | 0.108 | 0.000 | -0.479 0.293 | 0.344

ULK 11.000 | 0.098 | 0.017 | 0.133 | -0.233 | 0.439| 0375 | 0.171 | 0.044 -0.413 | 0.180

LBK 0429 | 0.043 | 0226 | 0418 | -0458 | 0.618 | 0.599 | 0.257 | 0.937 40.778 | 0.563

HKK 0.164 | 0.142 | 0.285 | 0.321 0463 | 0223 | 0.156 | 0.270 | 0.081 1.450 | 0.592

PAK 0.000 | 0.130| 0.096 | 0.263 | -0.757 | 0.146 | 0.381 | 0.270 | 0.296 0.924 | 0.555

VYS -0.167 | 0.129 | 0.198 | 0.451 0.088 | 0.057 | 0.313 | 0318 | 0.296 1.158 | 0.676
JHM 1.595 | 0.171 | 0.441 | 0.951 6.224 | 0.505 | 0.438 | 0.386 | 0.206 1.415 | 0417
OLK 0.125 | 0.183 | 0.149 | 0.407 | 0.069 | -0.195 | 0.302 | 0.206 | -0.147 1.374 | 0.689
ZLK 0.886 | 0.152| 0.153 | 0226 | -0432 | 0.813 | 0.329 | 0.321 | 0.015 0.266 | 0.553

MSK 0270 | 0.174 | 0437 | 0.787 | 0.655| 0.269 | 0.319| 0370 | 0.710 0.507 | 0.163

Note: PHA = Prague; STC = Central Bohemia; JHC = South Bohemia, PLK = Plzen; KVK = Karlovy Vary, ULK
= Usti nad Labem; LBK= Liberec; HKK = Hradec Krdlové: PAK = Pardubice; VYS = Vysocina;, JHM = South
Moravia; OLK = Olomoucky, ZLK = Zlinsky; MSK = Moravskoslezsky; PAT = overall increase in patents
granted to domestic applicants by the Industrial Property Office of the Cz. Rep.; GDP = GDP per capita; ZAM =
the overall number of employees in R&D,; EXP = overall expenditure on R&D conducted in the Cz. Rep.; TECHi
= payments for importing technological service into the Cz. Rep.; VZOR = the overall increase in utility models
granted by the Industrial Property Office of the Cz. Rep.; TERC = the number of individuals having completed
tertiary education;, CENT = the overall number of centers conducting R&D activities;, POD = overall direct R&D
support from the Cz. Republic's national budget (institutional and special-purpose; basic and applied research);

TECHe = revenues from exporting technological services from the Cz. Rep.; NEZ = registered unemployment.
Source: Author's own analysis using the sources from Czech Statistical Office, WB (2016), and
Todtling, Lehner, Kaufmann (2009)

In general terms, the most frequently used multivariate linear regression model (e. g.
Ernst, 2001; Hou, Lin, 2006; Hingley, Park, 2016) takes the following form
(Vlachogianni et al., 2011; Wright, Coff, Moliterno, 2014):
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y=PBo+Pixi +Pox2+ ... + PuXn + & (1)

where:
y is the dependent variable;
X1, X2, ..., Xn are the independent variables;

¢ 1s the error term creating variability in the variable y that cannot be explained by
the linear effects n of the independent variables;

Bi, B2 ... Pn are called regression parameters and represent the unknown constants
that should be established (estimated) from the given data.

To assess the validity of the regression model (or a regression estimate) and to reflect
the fraction of variation in the Y-values that are explained by the regression line,
coefficient of determination R? is subsequently used. Coefficient of determination is
defined as follows (Schneider, Hommel, Blettner, 2010):
Z?=1(3/’\L_3_’)2

R? =
Z?:l(yi_:)_’)z

(2)
where:

n is the number of observations;

Jiis the estimated value of the dependent variable for the i observation, as computed
with the regression equation;

yi is the observed value of the dependent variable for the i observation;
y is the mean of all n observations of the dependent variable.

R? is the fraction of the overall variance that is explained. The closer the regression
model’s estimated values i lie to the observed values yi, the nearer the coefficient of
determination is to 1 and the more accurate the regression model is.

Before composing the analysis, verification whether the data were not correlated was
conducted by using Spearman's test. After fulfilling the first prerequisite and dismissing
the possibility of multicollinearity in the model, the analysis itself was conducted.
Formula of the Spearman’s test has following general form:

2
r=1- 24 3)
Spearman’s Coefficient measures the strength of the linear relationship between two
variables. Values of each variable are rank-ordered from 1 to N, where N represents the
number of pairs of values (the N cases of each variable are assigned the integer values
from 1 to N inclusive and no two cases share the same value). Difference between ranks
for each case is represented by d;.

3 Results

During the course of the analysis, investigation was also focused on the knowledge
economy indicators' influence and on further potential variables that could, according to
the World Bank, be used as indicators for measuring the knowledge economy.
Subsequently, an increase in GDP per capita and also registered unemployment were
selected as given dependent variables. However, no significant results were attained for
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any of the models created. On the other hand, the model attained significant values for
the dependent variable of patents.

The final regression model, whose values are listed in Table 3, records both the
resulting set of knowledge economy indicators and the occurrence of a number of strong
ties between the variables. The value of the correlation coefficient R of this model was
measured at 0.981. The value of the coefficient of determination R? achieved a value of
0.963, and the value of the adjusted coefficient of determination was 0.880. The model's
p-value amounted to 0.015. The result of the p-value demonstrated that the model is
reliable at a level of significance of p < 0.05 and allowed for the rejection of the null
hypothesis about the insignificance of this model. The model's quality was verified using
the Breusch-Pagan test, whose value was 0.309. Therefore, the null hypothesis was not
rejected and the data are homoscedastic.

Overall, 9 of the 10 selected indicators were used in the resulting model (independent
input variables). Only the EXP variable was excluded from this model — because of its
impact in creating insignificant results. The model detected the significant influence of
a total of 4 of the 9 (44 %) knowledge economy indicators on the chosen dependent
variable, i.e., the overall increase in patents awarded by the Czech IPO by domestic
applicants. The most significant relationships were identified for the ZAM, NEZAM
and TECHi variables. These variables were significant at a level of p < 0.01. Another
significant result was recorded for the TERC variable, which was significant at a level
of p <0.05. The results indicate the human factor's strong influence in the patent creation
process — both for the ZAM variable, representing the overall number of employees in
R&D, and for the TERC variable, which denotes the number of individuals having
completed tertiary education. However, the variables representing the provision of
financial support and an overall increase in expenditure on research and development
were proved to be entirely insignificant during the course of the analysis.

On the basis of the results listed above, it is possible to accept hypotheses H1 and
H2. It was demonstrated that an increase in the number of individuals with tertiary
education (TERC) as well as the number of employees at R&D workplaces positively
influence the dependent variable and contribute to an increase in patent creation in
Czech regions. However, hypothesis H3, which investigates the influence of
expenditure and support for research and development, was rejected; a significant
influence on the increase in granted patents was not seen for the Czech regions.
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Table 3: The Resultin

Model and Its Values

Variable p sd t

ZAM 0.001%*** 3.454 -7.834
TERC 0.022%* 3.165 -3.660
CENT 0.333 4.906 1.098
POD 0.416 1.558 -0.905
NEZAM 0.001%** 1.772 -8.771
GDP 0.101 10.459 -2.119
VZOR 0.396 0.779 -0.949
TECHe 0.108 0.047 2.064
TECHi 0.007*** 0.237 5.038

Note: p = p-value; sd = standard error; t = t-statistic, ***significant at a significance level of
p < 0.01; **significant at a significance level of p < 0.05

Source: own research

During the course of analysis, it was demonstrated that neither the EXP (overall
expenditure on R&D conducted in the Czech Republic) nor POD (overall direct R&D
support from the national budget) variables influence the dependent variable. For the
variables representing expenditure on R&D, only TECHi (payments for importing
technological services into the Czech Republic) attained significant results. For this
reason, H3 was rejected.

4 Discussion

The analysis results confirmed the significance of human (knowledge) resources
when creating patents in the Czech Republic. The same results were confirmed by
McAleer and Slottje (2005) or Clarysse and Wright (2014) and many others.

Hypotheses H1 and H2 were confirmed using the results. From the results of H1, the
significance of an increase in education level is evident for the creation of patents in the
Czech regions. Significant impact of higher education level can be seen in number of
the patent in the Czech Republic (see table 1), and also in Sweden (Arvemo and Grésjo
(2014), in UK (Guerrero, Cunningham, Urbano, 2015). But it can not be argued that an
increased proportion of university-educated people are directly proportional to the
number of patents (the evidence from CEE states is in Prokop, Stejskal and Kuvikova,
2017).

It is therefore necessary to continue to support the development of universities and
institutions of the tertiary education sector. This support should not be provided only to
increase the number of these institutions, but also with the goal of preserving a certain
standard of quality. Some scholars highlight the importance of new forms of
collaboration. For example the national government in Italy decided to intensify the
cooperation and the effectiveness of the university R&D activities by the
“entrepreneurial univesity* concept application (Perkmann, Fini, 2013). Their studies
show that this concept leads to enhance the successful commercialization of academic
research. However, there are also some studies what show the inefficient effects of this
collaboration (Banal-Estafiol, Jofre-Bonet, Lawson, 2015).
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However, the cooperation on patents is implemented in the firm even without the
involvement of universities or R&D organizations (in-house or based on external
cooperation with other firms). There are many studies that highlight the positive effects
on the firms” productivity (for example: Andries, Thorwarth, 2014). Some other studies
proved that the location influence the innovation ability. The firms” location in Science
and Technology Parks or Business Incubators strengthen relationship between internal
knowledge acquisition and collaboration (Montoro-Sanchez et al., 2011).

The results of H2 produce similar conclusions to that of H1. In this case, it is
necessary to focus on an increase in the number of qualified workers in research and
development in the Czech regions. Placing emphasis on the professional qualifications
of employees in such positions represents an important condition for the success of this
prerequisite. On the other hand, an increase in expenditures for supporting research and
development did not influence the creation of patents in the Czech regions. For this
reason, H3 was rejected. Ineffective use of expenses is a relatively topical subject. The
Banal-Estaiol, Jofre-Bonet, Lawson (2015) postulated the same results. Therefore, it is
necessary to focus more on the problematic of expenditures for supporting research and
development — not only across the Czech Republic as a whole, but also at the regional
level.

5 Conclusions

In recent years, the role played by knowledge in the processes of creating innovation
and increasing the competitiveness of individual companies and regions continues to be
more frequently documented. However, insufficient relevant data presents a barrier to
measuring the level of the knowledge economy. Therefore, patents emerge as a
significant output that can be used to measure innovation performance in certain cases.
The goal of this paper was to evaluate the influence of selected knowledge economy
determinants that affect innovation output. It also proved to be necessary to investigate
factors that could be influenced by the public decisions of national or regional
authorities.

Following the results of this research, we provide some practical implications for
policy makers (not only in the Czech Republic). It is clear, that human resources
represent one of the most important determinants influencing knowledge economy and
patent creation signals one form of growth in intangible knowledge capital, increases in
the size of the science and engineering workforce that subsequently lead to firms’(or
regional/national) growth (Powell, Snellman, 2004). It is supported by the significant
results in previous section. Importance of determinants: (i) the overall number of
employees in R&D and (i1) the number of individuals having completed tertiary
education; confirms this assertion. Therefore, it is necessary to support education and
research and development centres. On the other hand, it is not the rule, that increasing
number of public subsidies and increasing number of employees/R&D centres leads
only to better results. As it was shown, variables CENT (the overall number of centres
conducting R&D activities) and POD (overall direct R&D support from the Czech
Republic's national budget - institutional and special-purpose; basic and applied
research) did not affect dependent variable — PAT: overall increase in patents granted to
applicants by the Industrial Property Office of the Czech Republic. The similar results
are emerged by Agrawal, Henderson (2002) or Hingley, Park, (2016). Therefore, policy
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makers should carefully decide which projects and centres they will support (from
national or European funds) and which not.

For all these reasons, future research has been planned that will monitor the influence
of R&D on the development of knowledge in regions — with respect to a longer time
period in order to better record the effects of providing public support, because certain
effects appear over a much longer time period. It is evident that not all inventions are
created immediately after public support has been provided and that, in many cases,
subsequent granting of patents can extend to a longer period of time. The researchers
are also conscious of the current absence of resources from European budgets in terms
of the analysis that has been conducted and therefore we plan their inclusion in the next
investigation of this problematic. We also plan to analyse the situation of the Czech
Republic in the European Research Area in conjunction with the Europe 2020 Strategy
in the area of research and development to capture the effects and impact of key
determinants of knowledge economy.
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LUDSKY KAPITAL A LOKALNY EKONOMICKY RAST NA
SLOVENSKU

HUMAN CAPITAL AND LOCAL ECONOMIC GROWTH IN SLOVAKIA

Oliver Rafaj, Stefan Rehak

Abstract: Modern growth theories consider human capital as an important factor of
economic growth. Cities play an important role in the production and concentration of
human capital play. On their territories are located educational institutions such as
universities or colleges that provide opportunities for economic actors to increase their
education. They also create a space for the emergence and rapid spread of spill overs
that spread inside and also outside of their territories. This article aims to examine the
role of human capital in local economic growth in Slovak Republic. All 79 Slovak
districts were examined and the observed time period was between the years of 2001
and 2015. For discovering the influence of the factor of human capital on the local
economic growth a regression analysis was used. The main result is that the selected
factor of human capital (represented by the growth index of inhabitants with tertiary
education) had a positive and statistically significant influence on the economic growth
of Slovakia’s districts (represented by the growth index of wages).

Keywords: Local economic growth, human capital, spill overs, districts, cities,
econometric model.

JEL Classification: B13, C21, R11.

Uvod

Novsie teorie rastu tvrdia, ze investicie do I'udského kapitalu, inovdcii a Sirenia
poznatkov, zohravajii vyznamnu ulohu v ekonomickom raste krajiny. Zasadny pocin
v tejto oblasti uc¢inil Paul Romer, ktory do neoklasického modelu ekonomického rastu
zakomponoval poznatky ako vstupny faktor (Romer, 1986). Konkrétne vo svojom
modeli dlhodobého rastu pouzil poznatky ako vstup do produkcie, ktoré maju rastacu
hrani¢nu produktivitu, ¢im zabezpecil dlhodobost rastu. Na jeho pracu nadviazal Robert
Lucas (Lucas, 1988), ktory na zaklade pouZitia skuto¢nych makroekonomickych udajov
zistil, ze krajiny, ktoré vynalozili zdroje do podpory vzdelania, respektive do vedy
a vyskumu, dosahovali v dlhodobom horizonte vys$si ekonomicky rast, ako krajiny,
ktoré tak neuCinili. Vyznamnost ludského kapitalu, ako vstupného faktora
v ekonomickom raste krajin, potvrdila aj skupina americkych vyskumnikov (Mankiw,
Romer, Weil, 1992), ktord zakomponovala investicie do 'udského kapitalu do Solowho
neoklasického modelu modelu rastu. Ich hlavnym zistenim bolo, ze rozdiel v prijme na
obyvatela medzi krajinami spoc¢iva predovSetkym v rozdielnej miere uspor,
populacnom raste a vzdelani. V neposlednom rade doélezit¢ zavery vyplyvaji aj
z vyskumu Roberta J. Barro (Barro, 1999). Aj z jeho makroekonomickej analyzy vziSiel
uzky vzt'ah medzi ekonomickym rastom a vplyvom l'udského kapitdlu. Na zaklade
analyzy vysSe sto krajin, ktorych sledované ukazovatele boli skimané od roku 1960 do
1995 zistil, Ze medzi rastom indikatora hrubého doméceho produktu (HDP) na
obyvatel'a a priemernym poc¢tom rokov Skolskej dochadzky v druhom a tretom stupni
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Studia, existuje silna pozitivna védzba. Z vypracovanej analyzy vyplynulo, ze krajiny,
v ktorych Skolskéd dochadzka vo vysSich stupiioch stadia bola dlhsia, dosahovali vyssie
HDP na obyvatela, ako krajiny, v ktorych bola Skolska dochadzka kratSia. Na
empirickych udajoch poukézalo na pozitivny vplyv faktora 'udského kapitalu pre tvorbu
ekonomického rastu mnoho $tadii a vyskumov (napr. Barro, 1991; Bassanini, Scarpetta,
2002; alebo Engelbrecht, 2003).

Osobitny vyznam maju vedecké pristupy skiimajice vztahy medzi ekonomickym
rastom a 'udskym kapitalom na hierarchicky mensSich uzemiach, ako na izemi celého
Statu, na kol’ko aj v rdmci jedného Statu existuje vel'a rozdielov a Specifik.

1 Formulacia problematiky

V otdzkach lokdlneho ekonomického rastu sa v sucasnosti velka pozornost
sustred’uje na mesta, respektive mestské aglomeracie alebo metropolitné oblasti, pretoze
tie zohravaji v ekonomike klucovi tUlohu, najmid vdaka velkej koncentracii
ekonomickych aktérov, ktori sa lokalizuji v tesnej blizkosti. Ti medzi sebou intenzivne
posobia auskutocnuju rdozne ekonomické aktivity. Podla klasickych tedrii
zaoberajucimi sa aglomera¢nymi vyhodami (Jacobs, 1970; Marshall, 2013) st mesta pre
firmy atraktivne z dovodov, Ze im poskytuji rézne vyhody, ako napriklad vel’ku zasobu
pracovnej sily, Siroky vyber Specializovanych dodavatel'ov a odberatelov a umozZiuju
medzi nimi vytvarat’ priesaky znalosti (tzv. spillover efekty). Vo vztahu k I'udskému
kapitalu, mest4 na jednej strane generuju a koncentruju vysoko vzdelanych l'udi, pretoze
sa v nich nachddzaju vzdelavacie inStiticie ako napriklad vysoké Skoly, univerzity
ardzne iné¢ vzdeldvacie organizacie a na strane druhej umoziuji ziskavat' napady,
zrucnosti a poznatky od jednotlivych aktérov, ktori sa v mestach nachadzaja (Moretti,
2004). Pojem l'udsky kapital je tazko definovat’, nakol'ko jeho tematika je rozsiahla
a jeho vymedzenie je vel'mi Siroké. Napriklad Theodore W. Schultz (Schultz, 1961)
pokladal za I'udsky kapital nadobudnuté zru¢nosti a poznatky, ktoré vytvaraju rozdiel
medzi kvalifikovanou a nekvalifikovanou pracovnou silou. Jacob Mincer (Mincer,
1981) ho vnimal nielen ako zosobnenie I'udskych poznatkov, ale aj ako produkciu
novych poznatkov, ktoré su zdrojom inovacii a technologickej zmeny, ktoré pohanaju
vSetky faktory produkcie. Podl'a Garyho Beckera (Becker, 1994) moZzno za l'udsky
kapital povazovat' za personalnu ,,vybavu“, ktorou disponuje kazdy clovek. Pre
nejednotnost’ definicie 'udského kapitalu existuje niekol’ko metdd, respektive pristupov
jeho merania, pricom kazda metdda ma svoje vyhody a nevyhody pouzitia. Podl'a Stadii
OECD (Kwon, 2009; Boarini, d’Ercole, Liu, 2012) mozZno jednotlivé metédy merania
klasifikovat na dva zikladné typy. Jeden druh merani je zaloZeny na merani
prostrednictvom indikatorov (tzv. indicators-based measures) a druhy typ je zaloZeny
na monetdrnom merani (monetary-based measures). Castejsie pouzivanou metoédou
merania 'udského kapitalu vo vyskumnych pracach je metdda indikatorov.

O kvantifikovanie vplyvu l'udského kapitalu v lokdlnom raste sa pokusilo viacero
vyskumnikov prostrednictvom skonsStruovania ekonometrickych modelov. Medzi
vyznamné prace, ktoré sa zaoberali touto problematikou patri model Jamesa E. Raucha
(Rauch, 1993), ktory sa zaoberal vplyvom l'udského kapitalu na produktivitu v mestach.
Z jeho modelu vyplynulo, Ze mestd svySSou koncentrdciou l'udského kapitalu
dosahovali vysSiu produktivitu, ¢o sa preukdzalo vo vysSich mzdach. Podobne aj
modely d’alSich vyznamnych ekondomov a geografov preukézali pozitivny vplyv medzi
koncentraciou 'udského kapitalu v mestach a ich ekonomickym rastom. Viacero $tadii
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potvrdilo pozitivny vztah medzi zvySujucou sa koncentradciou vysokoSkolsky
vzdelanych obyvatelov a ndrastom zamestnanosti a irovni miezd v mestach (Glaeser,
Sheinkman, Shleier, 1995; Eaton, Eckstein, 1997; Shapiro, 2003). Nemenej dolezita
ulohu v lokdlnom raste zohravaju spillovery. Z prac Edwarda L. Glaesera (Glaeser,
Kallal, Scheinkman, Shleifer, 1992; Glaeser, Resseger, 2010) a Curtisa Simona (Simon,
1997) vyplyva, ze spillovery s vacsie a intenzivnejsSie v tych aglomeraciach, v ktorych
sa sustred’uje vicsie mnozstvo l'udského kapitalu.

Viécsina uvedenych prac a modelov vychadza predovSetkym z udajov zo Spojenych
Statov americkych, preto ciel'om tohto ¢lanku je preskimat’, aka Glohu zohraval l'udsky
kapital v lokdlnom ekonomickom raste v podmienkach Slovenskej republiky.

2 Metody

Na preskimanie stanoveného ciel'a bol skonStruovany jednoduchy linearny
ekonometricky model, ktory vychédzal z nasledujucej rovnice:

AY= fo + p1Y + AL + BsAK + BJALK + fsAMA + ¢ @

Ekonomicky rast, ako zavisla premenna Y, bola v modeli zastipend indexom rastu
miezd. Na kol'ko idaje o hrubom domacom produkte na lokalnej Girovni Statisticky trad
Slovenskej republiky neeviduje, pouZzita zavisla premennd bola vyska priemernej
nominalnej mesacne] mzdy, ktord sa Standardne pouziva aj v spomenutych,
zahrani¢nych modeloch. Nezavislymi premennymi bol L ako faktor prace zastipeny
indexom rastu zamestnanosti, K ako kapital bol zastipeny indexom rastu firiem. Na
kolko Statisticky tirad Slovenskej republiky neeviduje objemy investicii na lokalnej
urovni, bol pouzity ukazovatel’ celkového poctu firiem. Vhodnost’ tohto ukazovatel'a
vyplyva z predpokladu, Ze ¢im viac firiem sa nachadza na danom Uzemi, tym viac
kapitalu je k dispozicii na trhu. Faktor LK ako I'udsky kapital bol zastiipeny indexom
rastu poctu vysokoSkolsky vzdelanych obyvatelov. Pri pouziti faktora l'udského
kapitalu sa predpokladalo s rovnakymi uroviiami technolédgii v sledovanych uzemiach.
A faktor MA ako miera aglomeracie bola zastupend indexom rastu hustoty obyvatel’stva.
Pridana bola aj hodnota miezd z pociato¢ného roka, ktora posluzila ako kontrolna
premenna.

Skumanie lokdlneho ekonomického rastu na Slovensku bolo vykonané na vsetkych 79
okresov Slovenskej republiky, na kol’ko Statisticky tirad Slovenskej republiky neeviduje
a nezbiera udaje o metropolitnych oblastiach, alebo mestskych oblastiach. Preto tiroveii
okresov najviac zodpovedad skimanej lokdlnej trovni z uvedenych modelov a Studii.
Pouzité Gdaje pochadzaju z databazy DATAcube Statistického uradu Slovenskej
republiky (SUSR, 2016). Kvoli obmedzenej dostupnosti ukazovatelov tvorili sledované
obdobie roky 2001 a 2015. Pouzitou vyskumnou metddou bola prierezova regresna
analyza (metoda nejmenSich Ctvercov). Prehlad pouzitych jednotlivych premennych
s ich podrobnym popisom, postupom vypoctu, zdrojom udajov a d’al§imi informaciami,
poskytuje nasledujiica Tabulka 1.
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Tab. 1: Prehlad pouZitych ukazovatel’ oy

T . . .
P Nazov Skratka Vzorec Zdroj Poznamka
premennej
Zavisla Index  rastu | mzdal501 Statisticky
miezd .
priemerna nominalna mesa¢na mzda v roku 2015 urad
priemerna nominalna mesacnd mzda v roku 2001 Slovenskej
republiky
Nezavisla, Nominalna mzda2001 Statisticky
kontrolna hodnota mzdy .
. o ) urad
priemerna nominalna mesa¢na mzda v roku 2001 .
Slovenskej
republiky
Nezavisla, Index  rastu | zam1501 Statisticky Udaje o pocte
faktor prace zamestnanosti .
urad zamestnancov
priemerny evidenény potet zamestnancov v roku 2015| Slovenskej su za podniky
priemerny eviden¢ny pocet zamestnancov v roku 2001 republiky s20 a viac
zamestnanca
mi
Nezavisla, Index  rastu | firmyl1501 Statisticky
faktor kapitalu | firiem .
celkovy pocet firiem v roku 2015 urad
celkovy pocet firiem v roku 2001 Slovenskej
republiky
Nezavisla, Index  rastu | vsvz1501 Scitanie Udaje o potte
faktor vysokoskolsk
. . tel'ov, koskolsk
Pudského y vzdelanych obyvatefov Vysokoskols
kapitalu obyvatel'ov domov y vzdelanych
a bytov obyvatel'ov za
v rokoch 2001 | rok 2015 sa
pocet vysokoskolsky vzdelanych obyv.v roku 2015 ,
P < ~ a2011 ziskal
pocet vysokoskolsky vzdelanych obyv. v roku 2001
Statistickou
extrapolaciou
hodnét za
roky 2001
a2011.
Nezavisla, Index  rastu | hol501 Statisticky
faktor miery | hustoty .
aglomerécie obyvatel'stva hustota obyvatel'stva v roku 2015 urad
hustota obyvatel'stva v roku 2001 Slovenskej
republiky

Zdroj: vlastné spracovanie autorov podla (SUSR, 2016)

Obrazok 1 poskytuje prehlad zakladnych Statistickych charakteristik pouzitych
ukazovatel'ov. Priemernd hodnota mzdy na Slovensku v roku 2001 bola 384 eur.
Najvyssia priemerna mzda bola v okrese Bratislava [ (656.84 eur) a najnizSia v okrese
Sobrance (293.87 eur). Priemerna hodnota zavislej premennej predstavovala 2.28. To
znamena, 7Ze priemernd nominalna mesa¢nd mzda v skiimanych 79 okresoch Slovenska,
sa v priemere, medzi rokmi 2001 az 2015, viac ako zdvojnasobila. Najviac sa priemerna
mzda zvysila v okrese Kysucké Nové Mesto (2.93164). Najmensi narast miezd nastal
v okrese Humenné (1.965988). Dosiahnuté hodnoty indexu rastu miezd sa medzi
okresmi vel'mi nelisili, ¢o dokazuje hodnota Standardnej odchylky (0.1746302).
Z nezavislych premennych dosiahli najvdcSie rozpitia medzi minimalnymi
a maximalnymi hodnotami indexy rastu kapitdlu a l'udského kapitdlu. Index rastu
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kapitalu sa najviac zvySil v okrese Komarno (5.375276) anajmenej v okrese
Medzilaborce (1.566667). Index rastu l'udského kapitidlu sa najviac zvysil v okrese
Kosice — okolie (4.807298) a v okrese Bratislava Isa pocas sledovaného obdobia
dokonca znizil (0.8608915). Index rastu hustoty obyvatel'stva sa medzi sledovanymi
regionmi v skimanom ¢ase vel'mi nemenil. Maximalnu hodnotu ukazovatela dosiahol
okres Kezmarok a najnizsiu okres Bratislava I.

Obr. 1: Deskripcia Statistik pouZitych ukazovatel’ oy

Variable Obs Mean std. Dev. Min Max
mzdal501 79 2.288371 .1746302 1.965988 2.93164
mzdaz2001 79 384.5833 T74.20234 293.87 656.84

zaml1l501 79 .9996889 .2763552 .4393064 1.665643
firmy1501 79 3.04353 .6854155 1.566667 5.375276
vsvz1501 79 2.3895917 .6580778 .8608515 4.807298

hol501 79 1.004255 .0936684 .87606644 1.534032

Zdroj: vlastné spracovanie autorov podla (SUSR, 2016)

Prehl'ad hodnoét korelacnych koeficientov pouzitych ukazovatelov poskytuje
Obrazok 2. Zo ziskanych hodno6t vyplyva, Zze medzi jednotlivymi ukazovatel'mi indexov
nezavislych premennych neexistuje vyznamnejsia korelacia, pretoze hodnoty vSetkych
koeficientov su nizSie ako 0.5, respektive -0.5. Zaporné koeficienty vzi§li medzi
ukazovate'mi indexu rastu zamestnanosti a indexu rastu vysokoSkolsky vzdelanych
obyvatelov, ako aj medzi indexom rastu miezd a indexom rastu miery aglomeracie.

Obr. 2: Korelacna matica pouZitych ukazovatel’ oy

mzdal501 mzda2001 zaml501 fir~1501 wvsvz1501 hol501
mzdal501 1.0000
mzda2001 -0.2221 1.0000
zaml501 0.19598 0.5755 1.0000
firmyl1501 0.1125 0.0162 0.3059 1.0000
vsvz1501 0.1859 -0.5347 -0.1406 0.2592 1.0000
hol1501 -0.0394 -0.0225 0.3136 0.2342 0.3617 1.0000

Zdroj: viastné spracovanie autorov podla (SUSR, 2016))
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3 Rozbor problému

Obrazok 3 znéazoriiuje mierne pozitivnu zavislost’” medzi hodnotami indexu rastu
miezd (na osi y), a hodnotami indexu rastu vysokoskolsky vzdelaného obyvatel'stva (na
osi x), skimanych 79 okresov. Z obrazku vyplyva, ze v skimanom obdobi nastal vyssi
ekonomicky rast v tych okresoch, v ktorych sa I'udsky kapital zvysil najviac.

Obr. 3: Zavislost’ medzi lokdalnym ekonomickym rastom a faktorom Pudského
kapitalu v sledovanom obdobi

vsvz1501

Fitted values  # mzda1501 ‘

Zdroj: vlastné spracovanie autorov podla (SUSR, 2016)

Z vysledkov prierezovej regresnej analyzy vyplyva, ze vytvoreny model lokdlneho
ekonomického rastu je Statisticky vyznamny, pretoze hodnota p(F) je nizsia ako 0.05
(hodnota modelu je 0.0004). Zudajov Statistickej vyznamnosti jednotlivych
ukazovatelov iba ukazovatel' index rastu kapitdlu nie je pri ekonomickom raste
skamanych okresov Statisticky vyznamny (hodnota p bola 0.813). Z tidajov koeficientov
jednotlivych ukazovatelov d’alej vyplyva, Ze index rastu firiem, index rastu miery
aglomeracie a pociato¢nd vySka mzdy maju negativny vplyv na index rastu miezd.
Podrobné vysledky spracovanej regresnej analyzy poskytuje Obrazok 4.
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Obr. 4: Vysledky prierezovej regresnej analyzy

Source SS df MS Number of obs = 79
F( 5, 13) = 5.25

Model .625080964 5 .125816193 Prob > F = 0.0004
Residual 1.74558431 73 .023966508 R-squared = 0.2645
Adj R-squared = 0.2141

Total 2.37866527 78 .030495709 Root MSE = .15481
mzdal501 Coef. Std. Err. t P>t [55% Conf. Interval]
mzda2001 -.0012451 .0003491 -3.57 0.001 -.001594059 -.0005493
zaml501 .3856265 .0887558 4.34 0.000 .2087365 .5625165
firmy1501 -.0067415 .0283775 -0.24 0.813 -.0632978 .0498149
vsvz1501 .0247738 .0357539 0.69 0.491 -.0464837 .0960312
hol1501 -.5038023 .2185798 -2.30 0.024 -.9394312 -.0681734
_cons 2.84897 .2353151 12.11 0.000 2.379988 3.317952

Zdroj: viastné spracovanie autorov podla (SUSR, 2016)

Pri pouzitej metdéde OLS bola preskimand aj heteroskedasticita udajov. AvSak po
pouziti metédy Robust Standard Errors sa vysledky regresnej analyzy prili§ nelisili.
Prehl'ad vysledkov regresnej analyzy s opravenou heteroskedasticitou zobrazuje

Obrazok 5.
Obr. 5: Vysledky prierezovej regresnej analyzy s opravenou
heteroskedasticitou
Linear regression Number of obs = 79
Et 5, 73) = 3.99
Prob > F 0.0030
R-squared = 0.2645
Root MSE = .15481
Robust
mzdal501 Coef. Std. Err. t P>t [95% Conf. Intervall]
mzda2001 -.0012451  .0003494 -3.56  0.001 -.0019415 -.0005487
zam1501 .3856265  .1131642 3.41  0.001 .1600905 .6111625
firmy1501 -.0067415  .0304977 -0.22 0.826 -.0675234 .0540404
vsvz1501 .0247738  .0277711 0.89  0.375 ~.0305739 .0801215
ho1501 -.5038023 .168517 -2.99  0.004 -.8396562 -.1679483
_cons 2.84897  .2244429 12.69  0.000 2.401656 3.296284

4 Diskusia

Zdroj: viastné spracovanie autorov podla (SUSR, 2016)

Stcasné teoretické pristupy vysvetlujuce lokdlny ekonomicky rast, povazuju za
vyznamny faktor I'udsky kapital. Vychadzajuc z aktudlnych teoretickych koncepcii, by
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na lokélny ekonomicky rast na Slovensku mal mat’ faktor l'udského kapitalu pozitivny
vplyv. Z obrazku 3 vyplyva pozitivna zavislost’ medzi indexom rastu miezd a indexom
rastu vysokoskolsky vzdelaného obyvatel'stva. Toto zistenie je v stilade so Stidiami
(Glaeser, Sheinkman, Shleier, 1995; Eaton, Eckstein, 1997; Shapiro, 2003), ktoré¢
poukazovali na pozitivny vztah medzi zvySujucou sa koncentraciou vysokoSkolsky
vzdelanych obyvatelov a narastom zamestnanosti a urovni miezd v mestach. Z
vysledkov vypracovanej prierezovej regresnej analyzy slovenskych okresov vyplynulo,
ze faktor 'udského kapitalu reprezentovany indexom rastu vysokoskolsky vzdelaného
obyvatel’stva bol Statisticky vyznamny (hodnota p bola niZsia ako 0.05). Zaroven jeho
rast pozitivne vplyval na rast miezd (koeficient pouzitého ukazovatela mal kladnt
hodnotu, 0.875512). Zaujimavé zistenie vziSlo z negativneho znamienka ukazovatela
indexu rastu miery aglomeracie. Zaporné znamienko indikuje, Ze rast miery aglomeracie
mal negativny vplyv na index rastu miezd. Vychadzajuc z klasickych tedrii
zaoberajucich sa aglomera¢nymi vyhodami (Jacobs, 1970; Marshall, 2013) a stadiami
(Glaeser, Kallal, Scheinkman, Shleifer, 1992; Simon, 1997 ; Glaeser, Resseger, 2010),
ktoré tvrdia, Ze spillovery st vacSie a intenzivnejSie v tych aglomeraciach, v ktorych sa
sustred’uje vacsie mnozstvo l'udského kapitalu, je tento vysledok odlisny.

Zaver

Tento prispevok mal za ciel preskimat” ulohu l'udského kapitilu v lokdlnom
ekonomickom raste v podmienkach Slovenskej republiky. Na dosiahnutie stanovené¢ho
ciela bol vypracovany jednoduchy, ekonometricky model. Prostrednictvom cross-
section regresnej analyzy bol zisteny pozitivny a Statisticky vyznamny vplyv faktora
l'udského kapitdlu na lokalnom ekonomickom raste na Slovensku. Zistenia v tomto
prispevku ohl'adne pozitivneho vzt'ahu koncentracie I'udského kapitalu a ekonomického
rastu na lokalnej urovni, st tak v stlade stvrdeniami vyplyvajicimi z modelov
zahrani¢nych vyskumnikov. Je nutné zvyraznit, ze v tomto prispevku bol pouzity
jednoduchy ekonometricky model, ktory neobsahuje viacero alternativnych
ukazovatel'ov, ktoré si bezne pouzivané zahrani¢nymi autormi a na viac v fiom
absentuje efekt regionalnej Specializicie. Tieto obmedzenia vSak predstavuji pre
autorov prilezitost’ pre pokracovanie a prehlbovanie vyskumnej Cinnosti tykajicej sa
lokélneho ekonomického rastu v podmienkach Slovenska.
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CASO-PROSTOROVA DYNAMIKA VYBRANYCH
DEMOGRAFICKYCH UKAZATELU BRNENSKE
METROPOLITNI OBLASTI V LETECH 2001 A 2011
S VYUZITIM PROSTOROVE AUTOKORELACE

TIME-SPATIAL DYNAMICS OF SELECTED DEMOGRAPHIC
INDICATORS IN BRNO METROPOLITAN AREA IN 2001 AND 2011
USING SPATIAL AUTOCORRELATION

AleS§ Ruda, Katerina Pavlikova

Abstract: Time-spatial dynamics illustrates a change of significant spatial patterns in
time. These analyses help to identify spatial associations pointing at socio-spatial
distribution. Reflecting important demographic changes during last decades a specific
feedback of politicians is expected as a result of ongoing suburbanization process.
Confirmed spatial autocorrelation among examined demographic variables approved
to use a set of spatial statistic tools distinguishing the change between inner core and
the periphery within Brno metropolitan area (BMA). In fact, Moran's I criterion
indicating the intensity of autocorrelation and Getis-Ord Gi* statistic generating hot
spots and cold spots were applied. According to results it is clear that the city of Brno
lost between 2001 and 201 1 its population dominance. The age structure correlates with
suburbanization process. It was also proved that spatial associations of indicators
dealing with age structure, level of education and employment were detected in the
periphery of BMA, especially in southern area the rise of population in productive age
group, low level of education and high unemployment in agricultural sector is
significant.

Keywords: demographic changes, suburbanization, hot spot analysis, spatial pattern,
city development.

JEL Classification: C46, D11.

Uvod

Brnénska metropolitni oblast (BMO) je mezi léty 2001 a 2011 charakteristicka
vyraznou proménou demografickych ukazateli. Pozice mésta Brna z hlediska popula¢ni
velikosti od roku 2001 ztraci na svém vyznamu zejména ve svém jadru. Demograficky
jev silicich suburbanizacnich procesi vyrazné¢ ovliviluje vyvoj ostatnich
demografickych ukazatelli a projevuje se proménou vékové struktury v prostorovych
jednotkéch, kterd je jednim z faktorG ovliviiujici trh prace. Demograficky problém
starnuti populace mésta Brna je na irovni Jihomoravského kraje (JMK) 1 BMO aktivné
feSen a implementovan v Sirokém méfitku do strategickych dokumentl s prioritnim
cilem zabranit marginalizaci socidlnich skupin a neudrzitelnému rastu ndkladi na
socidlni potieby starnouci populace. Nezbytnymi podklady pro aplikaci nastroji
vefejnych politik se tak stavaji vysledky studii reflektujici prostorovy rozsah
problematiky. Cilem ¢lanku je proto identifikovat prostorové vzorce zmén
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demografického vyvoje obyvatelstva v BMO v letech 2001 a 2011 mezi zazemim Brna
a mésta Brna za G¢elem determinace odliSnosti mezi jadrem a jeho zdzemim.

1 Formulace problematiky

Vzhledem k markantnimu rozvoji geoinformacnich technologii se v soucasnosti
geografické informacni systémy (GIS) stavaji stidle vyznamnéjSi soucdsti v oblasti
regiondlniho rozvoje a vytvaii tak novou vykonnou sadu nastrojii s vysokym
potenciadlem pro prostorové analyzy. V geoinformacni terminologii je geodemografie
pojimana jako analyza obyvatelstva dle mista jejich bydlisté, a to zeyména podle druhu
sousedstvi (Smith et al., 2007). Ackoliv Martin (2003) zdlraziiuje vyznam prostorového
rozméru pii populacnich analyzach, upozoriiuje vSak, Ze potencial pro uplatiovani
nastrojit GIS v socidlné-ekonomickych studiich nebyl dosud plné€ realizovan. Ptesto v
poslednich nékolika letech doslo k posunu smérem k tzv. demografickym informa¢nim
systémiim kombinujici informace o populaci s vybranymi funkcemi GIS (Harris et al.,
2005). Jiz od prvnich populacnich cenzii a prizkumii je cilem analytikti snaha
porozumét prostorovym vzorciim charakteristik obyvatelstva. Berry a Kasarda (1977),
Frisbie a Kasarda (1988) a McKenzie (1924) se jiz v populacni dynamice zabyvali
prostorovou autokorelaci a povazuji ji za implicitni v nékolika demografickych a
sociologickych teorii a empirickych studii véd, jako jsou ekologie clovéka, sociologie
mésta a venkova. Neomarxisté studovali prostorové dimenze populacni dynamiky
zejména se zamérem na populaéni prerozdélovani, demografické zmény poctu obyvatel
a struktury mést tak spatfuji jako vysledek kapitalismu (Hall, 1988; Jaret, 1983).
Geodemografie se v této problematice zabyva také venkovskymi oblastmi a prostorové
analyzy vyuziva ve vyzkumech migrace, rozlozeni obyvatelstva a predikcich (Beaujeu-
Garnier, 1966; James, 1954; Trewartha, 1970; Zelinsky, 1966). Prostorové diftizni teorie
tvrdi, ze populace ma tendence rozsifovat se do okolnich oblasti, coz znamena, ze
populacni riist je prostorovou autokorelaci (Hudson. 1972). Yu a Wei (2008) vyuzili
pravé prostorové autokorelace s modelem prostorové regrese k rozliSeni méstskych a
venkovskych prostorovych struktur. V rdmeci prostorového vyuziti demografickych dat
modeloval Su (1998) vnitini prostfedi mest (urban modelling) a naznacil nutnost vyvoje
novych piistupt ke konceptualizaci prostoru a Casu. Peterson (2011) zkoumal uzite¢nost
pouziti geodemografie jako prostfedku k zacileni ¢tvrti v kampanich vetfejného zdravi.
Kézmér (2016) aplikoval metody bayesovského mapovéani pro hodnoceni vyvoje
umrtnosti populace velkych mést v letech 2001 — 2011 z pohledu jejich
casoprostorovych struktur a diferenci na urovni pfislu§né intenzity, a to podle riznych
pricin smrti. Mimo vySe uvedené aplikace zdiiraznuje Kraus (2008) moznost zkoumat
regionalni diference na piikladu plodnosti zen s vyuzitim SirSiho spektra geostatickych
analyz. Kukulia¢ a Hordk (2014) k otdzce prostorového rozlozeni zaméstnanosti uvadi
zavislost prostorové distribuce high-tech primyslovych odvétvi na blizkosti méstského
centra a vyskytu typové shodného odvétvi. Nosek a Netrdovd (2009) analyzou
regionalnich rozdild identifikuji socialné prostorové uzemni diferenciace s pouZzitim
Theilova indexu, jehoz vysledky spoleenskych nerovnomérnosti v geografické dimenzi
poskytuji podobnou informaci o relativnim rozméru nerozmérnosti jako Moranovo /
kritérium.

2 Metody

Prostorova zavislost je povazovana za jednu ze zakladnich vlastnosti prostorovych
dat, ktera jednak ovlivituje moznosti pouziti standardnich statistickych metod, ale prave
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v geografickém vyzkumu je vlastnim pfedmétem zkoumani. Anselin (1988) z obecného
pohledu chépe princip prostorové autokorelace jako existenci urcitého funkéniho vztahu
mezi pravdépodobnosti vyskytu ur¢itého jevu v prostorové jednotce a pravdépodobnosti
vyskytu tohoto jevu v jednotkéch j, které jsou si prostoroveé blizké. Formaln¢ 1ze tento
vztah vyjadfit ve tvaru (1):

pi =S {&iwijpj O}, (1)

kde p; () je pravdépodobnost vyskytu jevu y v jednotce i, w;j p; # j je stanovena vaha.
V pfipad¢ tendenci vytvaret shluky vysokych hodnot proménné v nékterych tzemnich
oblastech analyzovaného izemi a nizké hodnoty v jinych oblastech, se tak jednd o
pozitivni prostorovou autokorelaci. V opacném ptipadé, jestlize vysoké hodnoty tihnou
k tomu nachazet se v tésné blizkosti nizkym hodnotam a naopak, hovotime o negativni
prostorové autokorelaci. Jsou-li data lokalizovéana tak, Ze neexistuje Zadny vztah mezi
blizkymi hodnotami, jedné se o nulovou prostorovou autokorelaci. Dle Fotheringhama
a kol. (2002) ovSem vétsina prostorovych dat vykazuje urCitou formu pozitivni
prostorové autokorelace. Jako ukazatel slouzici k métfeni prostorové autokorelace
kvantitativnich dat spojit¢tho méfitka bylo uzito Moranovo 1 kritérium, které je
definovéno (2):

X Xjwy g
s2YiYjwg

kde c;j = (zj — z)(z — z) a s? Zl(z‘ L2 , pfi¢emzZ n je pocet analyzovanych jednotek,

I 2)

i, j jsou indexy charakterizujici neJake dvé jednotky, z; zna¢i hodnotu proménné v
jednotce i a Z aritmeticky pramér sledované proménné (Cliff, Ord, 1973).

Index Moranova [ kritéria nabyva hodnot od -1 (negativni prostorova autokorelace)
do 1 (pozitivni prostorova autokorelace). Pro vypocet Moranova [/ kritéria je uzivano
vah z binarni nebo stochastické matice. Nésledné se zjist'uje statisticky vyznamny rozdil
mezi hodnotou indexu a o¢ekavanou hodnotou. Z jejich rozdilu se pomoci miry rozptylu
vypocita hodnota z-score, ktera naznacuje, zda miZzeme zamitnout nulovou hypotézu o
absenci prostorového shlukovani. Cim je z-score vét$i/mensi, tim je shlukovéni
intenzivngj$i, hodnoty blizké nule indikuji statisticky nevyznamné shlukovani (Spurna,
2008). p-value je pravdépodobnost, se kterou zavrhneme nulovou hypotézu. Nasledné
provedena hot spot analyza pocita statistiku Getis-Ord Gi* pro jednotlivé funkce v
datové mnoziné a identifikuje rozmisténi prostorovych shluka vysokych hodnot (hot
spots) a prostorovych shlukti nizkych hodnot (cold spots). Getis-Ord statistika je ddna

(3):

G* _ Z] lwl X Z] 1 Wl] (3)
i = )
S ((Z =1 Wij )
n—1
kde kde x; je atributova hodnota prvku j, wj;, je prostorova véha mezi prvky i a j, n je
n . no.2 _
pocet prvkii a dile X = ”’lej , §= % (X)?. Vystupem pro kazdou

prostorovou jednotku jsou hodntoy z-score a p-value (Getis, Ord, 1966). Kladna,
vysokéa hodnota z-score a hodnota p-value < 0,05 signifikuje existenci prostorového
shluku vysokych hodnot v okoli — vznik hot spot. Naopak nizké hodnoty z-score a

147



hodnoty p-value < 0,05 identifikuji existenci prostorového shluku nizkych hodnot v
okoli — vznik cold spot. Lokalni soucet hodnoty prvku a hodnot jeho okoli je
proporcionalné srovnavan se souctem hodnot vSech prvki v uzemi. Pokud je lokalni
soucet znacn¢ odlisny od ocekavaného lokéalniho souctu, znamena to, Ze tento rozdil
nemiize vzniknout ndhodné a jedna se tedy o statisticky vyznamny vysledek (z-score).
Prostorové vztahy vyjadiené prostorovymi vahami wy, byly modelovany prostorovym
vztahem ,,Contiquity edges only*, tedy pouze sousedni polygony, které sdileji hranici
nebo se prekryvaji, ovlivni vypocty pro danou funkci cilového polygonu. Ke zpracovani
dat byly vyuzity geostatistick¢é nastroje Hot spot analysis a Spatial autocorrelation
v programu ArcGIS 10.2.

3 Rozbor problému
3.1 Brnénska metropolitni oblast

Brnénskd metropolitni oblast (Obr. 1) je dle Mulicka a kol. (2013) obecné
charakterizovana jako ,aredl” ptekracujici svym rozsahem administrativni uzemi
jadrového mésta a reprezentujici relativné jednotny pracovni a bytovy trh. Brnénska
aglomerace je sidelnim a ekonomickym systémem tvofenym Brnem a nékolika
desitkami obci v okoli, kde kazdodenni spole¢enské, ekonomické, dopravni a dalsi jiné
procesy a vazby prekracuji jejich vymezené administrativni hranice tvofici jeden
funk¢ni celek s diferencovanymi ukoly a rolemi jednotlivych sidel (MMR, 2014). Z
administrativniho hlediska je BMO tvofena celkem 167 obcemi vcéetné Brna (29
meéstskych ¢asti), v nichz zilo v roce 2011 celkem 609 114 obyvatel, tedy asi 5,84 %
obyvatel CR na celkové plose 1 755,3 km?. Velikostni struktura obci podle poétu
obyvatel naznacuje, Ze naprosta vétSina obci (téméf 96 %) spadé do kategorie do 5 000
obyvatel a vice nez polovina obci do kategorie do 1000 obyvatel. Celkem 16 obci ma
status mésta a 10 obci status méstyse.

Obr. 1: Vymezeni Brnénské metropolitni oblasti

D hranice BMO

funkéni integrace
50
B 131-350

<=1,30

Zdroj: Mulicek et al. (2013)
3.2 Data

Data pouzita pro zpracovani prace pochazeji ze Sc¢itani lidu, domi a byt (SLDB)
zlet 2001 a 2011, které byly poskytnuty zprostfedkované¢ Magistratem mésta Brna od
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Ceského statistického uradu. Udaje byly zjistovany za nejmensi tzemni jednotky BMO.
Volba jednotlivych demografickych ukazatelti byla provedena s ohledem na identifikaci
struktury obyvatelstva v BMO selektivnim vybérem na zakladé diskuze s Magistratem
mésta Brna, pro néhoz byly podklady pifipravovany. V tivahy byly vzaty ti1 kategorie
struktury obyvatelstva zahrnujici biologické, kulturni a socidlni a ekonomické znaky
(Tab. 1)

Tab. 1: Vysledky prostorové autokorelace

Ukazatele 2001 2011
1 z-score | p-value 1 z-score | p-value
Pocet obyvatel 0,7338 | 17,3304 |0,0000 |0,7343 | 17,3437 | 0,0000
Podil Zen z obyvatel 02133 |5.1175 |0,0000 |0,1416 |3.4252 |0,0006
2] | ol e Tl iy 02627 162658 [0,0000 [0,1829 [4.3918 |0,0000
£ |slozky obyvatel
& | Podil produktivni slozky | 1440 101449 |0.0004 |0.1393 |3.3774 |0.0007
«s | obyvatel
& | Podil poproduktivni slozky
2 01194 |2,9133 [0,0036 [0,1498 |3,6323 |0,0003
>0 | obyvatel
Index stafi 01586 |3.8376 |0,0001 |0,1825 |4.4061 |0,0000
Podil obyvatel se zakladnim
= | vzd&lanim, vEetné bez 0,6255 | 14,7030 |0,0000 |0,6180 |14.5355 |0,0000
é vzdélani
= Podil obyvatel se sttednim
3 | vzdelanim, vyugen bez 0,6348 | 14,9384 |0,0000 |0,7474 [17.53720,0000
~ | maturity
£ | Podil obyvatel s maturitou, | 373 |14 9693 0,0000 |0.5513 | 13,0121 |0,0000
5 VOS vcetné nastan:b
# | Podil obyvatel s VS 0,7963 | 18,6958 |0,0000 |0,8053 |18.8737 |0,0000
vzdélanim
; | Podil ekonomicky aktivnich | \-¢1 149418 00000 [0,0921 (22719 |0,0231
2 |z obyvatel
| Podil Zen ze zaméstnanych |0,2651 |6,3778 [0,0000 |0,3008 [0,3008 [0,0000
Q 4 ey 7
|| et meppran feich 02138 102138 [0,0000 [0,1624 |3.9144 |0,0001
S diachodct z celku obyvatel
2 Podil nezameéstnanych z 0,1320 [3,2155 10,0013 |0,1490 [3,6126 |0,0003
ekonomicky aktivnich
| Podil zaméstnanych v 04621 [10,9218 |0,0000 |0,3541 |8.4535 |0,0000
7 [primarnim sektoru
£ | Podil zaméstnanych v 0,4294 [10,1886 |0,0000 |0,6040 |14,2004 |0,0000
N | sekundarnim sektoru
m r v I
§ | Podil zaméstmanych v 0,3443 |8,1482 10,0000 [0,3435 |8,2434 |0,0000
'é terciarnim sektoru
7 IEOdﬂ,ZafneStnaHYChV 0,6750 | 15,8522 10,0000 |0,7559 |17.7254 |0,0000
vartérnim sektoru

Zdroj: vilastni zpracovani

Zakladni jednotkou analyzy byla ,,zakladni sidelni jednotka*. Pro SLDB 2001 a 2011
byla oblast Brna-mésta roz¢lenéna do 183 zakladnich sidelnich jednotek (ZSJ), areal
zazemi BMO pak na 306 ZSJ. Do analyzy vSak nevstupovaly vSechny ZSJ, 53 z nich
neni viibec obydleno, n¢které dalsi vykazuji velmi nizky pocet obyvatel. Tyto ZSJ byly
vylouceny, nebot’ by zptisobily extrémné nizké/vysoké hodnoty ukazatelli a ptinesly by
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tak jisté zkresleni. Analyza dat obsahuje pouze ZSJ s vice nez 100 obyvateli, v SLDB
2011 bylo brano v potaz celkem 442 ZSJ. Ztratu socidlné-demografickych informaci Ize
vSak povazovat za zanedbatelnou. Data po eliminaci parametrové nevyhovujicich ZSJ
nesou informaci o 99,5 % obyvatelich Brnénské metropolitni oblasti. Jednotlivé
demografické ukazatele byly pro kazdy rok a pro kazdou obec vymezené lokality
sumarizovany a vyslednd data za celé obce byla pfepoctena na relativni hodnoty s
vyjimkou poctu obyvatel. V souvislosti se prostorovou analyzou dat bylo izemi BMO
rozdéleno do prostorovych jednotek, které odpovidaji administrativnimu vymezeni obci.

3.3 Prostorova analyza

Demografické ukazatele byly na zdklad€¢ vysledki Getis-Ord Gi* statistiky
rozdéleny do skupin (v€kova struktura, struktura vzdélanosti, ekonomicky potencial a
struktura zaméstnanosti) tak, aby mezi nimi bylo mozno interpretovat vzniklé
prostorove vzorce (Tab. 1). Hodnoty ukazatele poCtu obyvatel nabyvaji vysoké hodnoty
Moranova [ kritéria (0,73) a s provedenim hot spot analyzy mély prostorové jednotky
v ramci BMO tendenci ke shluklim pouze vysokych hodnot, a to v obou letech v oblasti
vSech méstskych ¢asti Brna, vyjma méstské ¢asti Knini€ky a Chrlice patficich
k okrajovym ¢astem Brna-mésta. Populace mésta Brna vykazuje decentralizacni
tendence projevujici se stéhovanim obyvatel (konkrétné ubytkem obyvatel) z méstskych
¢asti Vinohrady, Brno-stted, Zabovfesky, Kohoutovice a Novy Liskovec do zazemi.
Zbyvajici méstské ¢asti vykazuji ptiriistek. Tyto prostorové jednotky s vys§imi piirastky
jsou specifické svoji periferni polohou na okraji Brna-mésta, vyjimkou je méstska ¢ast
Zidenice. Na zakladé toho lzev BMO identifikovat dva typy dekoncentrace:
dekoncentraci od centra mésta Brna k jeho okrajovym ¢astem a dekoncentraci od mésta
Brna jako celku k zazemi BMO projevujici se suburbanizaci. Demograficka dynamika
v ramci BMO (zejména migrace obyvatel v niz8i vékové kategorii) umociiuje vyraznou
nevyvazenost ve vékové struktuie v lokalitdich BMO. Vyvoj jednotlivych vé€kovych
kategorii signifikuje vyraznou proménu v letech, ktera se projevuje starnutim populace
ve mést¢ Brné. Jizni ¢ast BMO je charakteristickd ptirtistkem produktivni slozky a
ubytkem piedproduktivni slozky obyvatelstva, naopak severni ¢ast BMO vykazuje v
mezirocnim srovnani piiristky détské slozky (Obr. 2). V méstskych ¢astech Brna-mésta
je lokalizovan vyrazny nartist poproduktivni ¢asti obyvatel. roce 2001 Ize na zaklade
Hot Spot analyzy vymezit oblasti v centru BMO (Obr. 3), pfevazné v méstskych ¢astech,
hlading spolehlivosti 99 % v roce 2001: Brno-stfed, Kralovo Pole, Reckovice a Mokra
Hora, Brno-sever, Zidenice, Jundrov, v roce 2011 ubyla méstska &ast Brno-sever a
ptibyly Kohoutovice, Novy Liskovec a Cernovice.
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Obr. 2: Prirozeny pohyb podilu piedproduktivni slozky (vlevo) a poproduktivni
sloZky (vpravo) v BMO mezi roky 2001 a 2011Nazev obrazku
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Obr. 3: Hot Spot analyza podilu piedproduktivni sloZky v BMO v roce 2001 a 2011
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Zdroj: viastni zpracovani

Naopak v jizni ¢asti BMO lze vymezit dvé oblasti s nejvy$s§im podilem déti, v roce
2001 pti hladin€é spolehlivost 99 % se jednd o shluk prostorovych jednotek v
jihovychodni ¢isti BMO: Jezetany-MarSovice, Lodénice, Malesovice, Kupatovice,
TrbouSany a jizni Casti: Nikol¢ice, vychodni: Tvaroznd. V roce 2011 se shluky s
nejvyssim zastoupeni nachéazeji v severovychodni Casti, kdy se na hladiné spolehlivosti
99 % jedna o prostorovou jednotku Sebrov-Katefina (20,47 %) a Svinosice (21,97 %).
Srovnanim s indexem stafi v roce 2001 je patrnd zcela inverzni situace, co se oblasti s
nejvyssim zastoupenim indexu stafi ty€e. Z vyvoje zkoumanych ukazatelii je mozZno si
povSimnout dvou vyznamnych udalosti vznikajicich v souvislosti s vyvojem ostatnich
demografickych ukazatelti. V prvé tadé¢ se jedna o zastoupeni vysokého podilu
ekonomicky aktivnich obyvatel s vy$§im stupném vzdélani a nizkymi hodnotami indexu
stafi v okrajovych ¢astech mésta Brna (LiSeni, Novy Liskovec, Medlanky), naopak
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méstské Gasti ve stfedu mésta Brna (Zaboviesky, Kralovo Pole, Brno-stied) vykazuji
niz8i podil ekonomicky aktivnich obyvatel (v rozmezi 46,1 % — 48,83 %) s vysokymi
hodnotami indexu stéaii (152,54 % - 224, 37 %). Obdobné tendence jsou charakteristické
pro oblast BMO, které¢ je mozno sledovat na vybranych prostorovych jednotkach
z periferni oblasti (Pfibram na Moravé, Mala Lhota, Vysoké Popovice) a ze suburbii
v blizkosti Brna-mésta (Ménin, RebesSovice, Troubsko). Periferni oblasti Brna-mésta
vykazuji vysoky podil poproduktivni slozky (index statfi dosahuje v obci Mala Lhota az
175 %), na tkor toho je niz§i procentualni zastoupeni ekonomicky aktivnich obyvatel.

Zazemi BMO je charakteristické podilem niz8iho stupné vzdélanosti, v roce 2001
BMO tvotilo vzdélanostni strukturu 20,18 % obyvatel se zakladnim vzdélanim, 34,2 %
se sttednim vzdélanim bez maturity, v roce 2011 zakladniho vzdélani dosahovalo 19,9
% obyvatel, sttedniho vzdélani bez maturity 33,9 %. Brno-mésto vykazuje nejvyssi
zaméstnanost v terciérnim a kvartérnim sektoru (nariist z 67 % na 68 %). Praimérna
zaméstnanost zazemi BMO v sekundarnim sektoru v roce 2001 tvorila 35,7 %, v roce
2011 35,6 %. Tato oblast vykazuje v porovnani s Brnem-méstem také vyssi zastoupeni
primarniho sektoru. Hodnoty shlukové analyzy identifikovaly jizni ¢ast BMO jako
oblast se zastoupenim prostorovych jednotek s nejniz§im stupném vzdelani a nejvyssi
zaméstnanosti v primdrnim sektoru v rdmci BMO, severni Cast (pfevazné oblast Brna-
stted) jako oblast s nejvyssim stupném vzdélani a nejvyssi zaméstnanosti v kvartérnim
sektoru (Obr. 4 a Obr. 5).

Obr. 4: Srovnani vysledkit hot spot analyzy ukazatele podilu obyvatel se zdkladnim
vzdelani, bez vzdélani a podilu obyvatel se vzdélanim vysokoSkolskym v roce 2011

Podil obyvatel se zakladnim vzdélanim, bez vzdélani Podil obyvatel s vysokoskolskym vzdélanim

- Shiuk nizkych hodnot - 9% spolehinost
[ vk nizkych hodnot - 95% spalehivost
[ sniuk nizkyjeh hodnot - 60% spolehinost
] Nevyznamne hodnoty

]:I Shiuk vysokych hodnot - 80% spolehinvost

[ stk vysokich hodnot - 95% spolehivost
T I stk vysokych hodnot - 99% spolehiost
S

1] 5 10 20 km
I T T T T —— )

Zdroj: vlastni zpracovani

152



Obr. 5: Srovnani vysledkit hot spot analyzy ukazatele podilu zaméstnanych v
primadrnim sektoru a kvartérnim sektoru v roce 2011
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4 Diskuze

Vyvoj a pohyb obyvatel v BMO na zikladé¢ vyhodnocenych dat vykazuje silné
rustové tendence v zdzemi v blizkosti hranice mésta Brna. Shodné s Posovou a Sykorou
(2011) byla zjisténa dominance méstského jadra. Veékova struktura obyvatelstva v
severovychodni ¢asti BMO je tvofena vyssim podilem poproduktivni populace oproti
populaci ptfedproduktivni. Mésto Brno je zatizeno procesem starnuti obyvatel.
Ptiléhajici prostorové jednotky mésta Brna vykazuji pokles podilu poproduktivni slozky
obyvatel kompenzovany ptirtistky pfedproduktivniho a produktivniho obyvatelstva. V
progndze demografického vyvoje v CR Oufedni¢ek a Spackova (2013) shodné deklaruji
vyraznou proménu vékové struktury v suburbannich oblastech projevujici se rostoucim
indexem stafi a poukazuji na zfetelné se projevujici rozdil mezi obcemi v zdzemi mésta
Prahy a mésty nad 10 000 obyvatel. Burjanek (2014) v sociodemografické analyze
Brnénské metropolitni oblasti na zakladé rozboru dil¢ich demografickych ukazateli s
pouzitim shlukové a faktorové analyzy shodné identifikuje suburbanni tendence v
metropolitni oblasti Brna. Néstroje vefejné spravy reaguji na tento demograficky trend
pii tvorbé strategickych dokumentti. Gregorova, Vidovicova (2007) spatiuji
mainstreaming v€ku jako strategii managementu populace zatizené starnouci populaci a
zduraziji jeji zapracovani do komunitnich planti a strategii obci, mést, kraji. Dle
vysledku si 1ze povSimnou koncentrace prostorovych vzorci v BMO, jedné se oblast
jizni a severni casti, které z demografického hlediska vytvafi bipolarni oblasti (nizka
uroven vzdélanosti, vys$Si zaméstnanost v primarnim sektoru v jizni ¢asti BMO, vyssi
uroven vzdélanosti, vy$si zaméstnanost v tercidrnim, kvartérnim sektoru). Outfednicek
a Novak (2009) analyzuji podil vzd¢lanosti v méstskych regionech s vyuzitim mér
segregace (index segregace) a Uzemni koncentrace (lokaliza¢ni kvocient) dle
statistického zpracovani dat SLDB 1991, 2001 a nésledné kartografické vizualizace
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kartogramem s vyslednym zvySovanim socidlni polarizace. Uvadi vSak relativné
rovnomérné rozmisténé obyvatelstvo se zakladnim vzdélanim na izemi ORP v ramci
CR. Rozdilnost vysledkil 1ze vysvétlit vyrazné mensim analyzovanym tzemim v této
praci, jimz je BMO, které je navic ovlivnéno silnou koncentraci jevll v jadru mésta.
Prostorové rozloZeni podilu zaméstnanosti v sektorech narodniho hospodarstvi vykazuje
silné tendence k shlukovani nejnizsich a nejvyssich hodnot, ptiCemz oblast mésta Brna
a prilehlych obci vykazuje shluky prostorovych jednotek na hladiné spolehlivosti 95 %
nejvyssiho zastoupeni primarniho, sekundarniho sektoru a opac¢né nejnizsich hod-not
terciarniho, kvartérniho sektoru. Shluk prostorovych jednotek s nejvy$simi hodnotami
zastoupeni tercidrniho sektoru je identifikovan v severni/severovychodni ¢asti BMO,
kvartérniho sektoru v jizni ¢asti BMO.
Zavér

Brnénska metropolitni oblast od roku 2001 vykazuje siln¢ rostouci populacni vyvoj
v nejpfilehlejSich prostorovych jednotkdch za administrativni hranici mésta Brna
spole¢né se vznikem suburbii. Pozice mésta Brna z hlediska populacni velikosti od roku
2001 ztraci na svém vyznamu zejména ve svém jadru. Demograficky jev silicich
suburbaniza¢nich procesti vyrazné ovlivituje vyvoj ostatnich demografickych ukazateld
a projevuje se promeénou vekové struktury v prostorovych jednotkach, ktera je jednim
z faktorti ovliviiujici trh prace. Rozlozeni vékové struktury BMO v meziro¢nim srovnani

v obdobi 2001 — 2011 koreluje se suburbanizacnimi procesy a na zakladé vysledka
prostorové analyzy vykazuje BMO shluky prostorovych jednotek s nejvysSimi a

cvwvr

........

administrativni hranice mésta Brna smérem na jih) je charakteristicka ptirtstky obyvatel
ve veékové kategorii produktivnich obyvatel, koncentraci obyvatel se zakladnim
vzdélanim, bez vzdelani a oblasti shluku prostorovych jednotek vykazujicich nejvyssi
zamg&stnanost v primarnim sektoru. Meziro¢ni vyvoj v komparaci mezi zdzemim BMO
a mésta Brna vykazuje silici rast vysokoskolsky vzdélaného obyvatelstva v Brné-mésté
a zaméstnanosti v kvartérnim sektoru. BMO v komplexnim meétitku od roku 2001
vykazuje nejvyssi zastoupeni sektoru sekundarniho a kvartérniho se silici tendenci.
Strategické cile jsou vytvareny s ohledem na silné zastoupeni Brna-mésta jako centra
vzdélani, védy, vyzkumu a inovativniho prostiedi a vytvareji strategicky zamér udrzeni
a posileni silné konkurenceschopné pozice Brna-mésta prostiednictvim marketingovych
nastroju (podporujicich image Brna-meésta jako centra univerzitniho vzdélani), podpory
investi¢ni politiky vysokych Skol, sladéni poptavky trhu se vzdélanostni strukturou
obyvatel.
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EKONOMICKA ODOLNOST REGIONI:’J A MERENI
KOMPLEXITY: PRIKLAD EVROPSKYCH REGIONU

ECONOMIC REGIONAL RESILIENCE AND MEASURING
COMPLEXITY: EXAMPLE OF EUROPIEN REGIONS

Ondfrej Svoboda, Martin Ibl, Markéta Brizkova

Abstract: This study aims to validate the relationship between the degree of complexity
(e.g. the degree of chaos) in regional time series and economic resilience. The analysis
builds on previous studies that tried to prove the relationship between Lyapunov
exponent and regional resilience. Unlike previous empirical research, the goal of our
investigation is to verify the usefulness of selected indexes of complexity for quantifying
regional resilience in the context of the economic crisis of 2008. The research questions
formulated in other studies quietly anticipated the existence of stochastic dependence
between the degree of complexity and sensitivity of the region to the economic downturn.
We will describe an empirical application, in which the resilience of the regional labour
market at the level NUTS 2 from 12 EU’s countries in the period 1998 - 2014 is going
to be investigated by use of an algorithm for business cycle detection and method for
complexity measurement. The results suggest that the relationship between the regional
resilience and the degree of complexity depends on the selection of the appropriate
measure of complexity. In this work has been analysed the relationship of regional
resilience with Lyapunov exponent and the generalised Hurst exponent.

Keywords: Resilience, Engineering resilience, Ecological resilience, Evolutionary
resilience, Spatial economics, Complexity.

JEL Classification: B52, O18, R10, R11.

Uvod

Regionalni odolnost byla v poslednich letech pfedmétem vyzkumu jiz v mnoha
studiich, které na zadklad¢ posouzeni dopadi velkého spektra negativnich Sokovych jevi
usuzovaly na odolnost (nebo neodolnost ¢i zranitelnost) zkoumanych regiont. Obsahly
prehled uskute¢néného empirického vyzkumu poskytuje prispévek od autor Modica a
Reggiani (Modica, Reggiani, 2014) a podrobné¢ seznamuje Ctenafe s odliSnostmi i
analogiemi v pojeti ekonomické odolnosti. V prib¢hu let totiz vznikla tii odliSné pojeti
odolnosti (resilience), ktera se 1isi v uhlu pohledu na to, co je zdkladnim charakterem
této schopnosti, jejimz nositelem je urcity izemné vymezeny region.

Na rozdil od dosavadnich empirickych vyzkumi, které pracuji s mirami komplexity
jako sukazateli pouZitelnymi ke kvantifikaci regionalni odolnosti z hlediska
»ekologického* Ci ,,evolu¢niho® pojeti, je cilem nami ptfedkladan¢ho vyzkumu ovéteni
predpokladu o redlné pouzitelnosti vybranych mér komplexity ¢asové fady pro ucely
kvantifikace regiondlni odolnosti v kontextu hospodaiské krize roku 2008. Vyzkumné
otazky ndmi piedkladaného vyzkumu tedy formuluji v jinych vyzkumech tise
ptedpokladanou relaci o existenci stochastické zavislosti mezi mirou komplexity a
citlivosti regionu na hospodaisky pokles. Vysledky ukazuji, Ze ispéch méteni regionalni
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odolnosti prostfednictvim mér komplexity casovych fad je znacné ovlivnén nejen
volbou zkoumaného vzorku, ale i volbou metody, ktera se pro méfeni komplexity ¢asové
fady aplikuje.

Clanek nejprve struéné pojednava o tiech pojetich regionalni resilience. Na zakladé
literarni reSerSe je poskytnut stru¢ny vhled do této problematiky. V analytické Casti se
text ¢lanku vénuje samotné aplikaci vybranych pfistupti na ptikladu casovych tad
zaméstnanosti regionit Uurovné NUTS2 12 statd Evropské Unie v obdobi let 1998 az
2014.

Ekonomicka odolnost regionii a jeji riizna pojeti

Vyzkum regionalni odolnosti souvisi s problematikou regionalniho rozvoje!, jelikoz
adekvatni regiondlni odolnost podminuje dosazeni stabilniho regionalniho rozvoje.
Vymezeni pojmu regionalni odolnost v§ak neni trividlni zélezitosti. Pfes existenci fady
formulacné odlisnych definic je mozné vidét obecnou podstatu tohoto pojmu ve
schopnosti regionu dobie odolavat vnéjSimu vychyleni. Vystiznou definici ekonomickeé
odolnosti regionu uvadi kupiikladu Hill a kol., ktefi ji vymezuji jako schopnost
ekonomiky regionu (Hill et al., 2011): ,,...uspésné se zotavit z otresu, ktere vedly
k podstatnému odklonu dosavadniho vyvoje regionu a zpusobily hospodarsky pokles®.
Ptes zakladni shodu o charakteru odolnosti v§ak existuji odliSné pojeti odolnosti, jez je
mozné vnimat jako uchopeni téhoz z odlisné perspektivy.

Za zakladni pojeti regionalni odolnosti je povazovano tzv. pojeti “technické®, které
vychazi z ptedstavy statické rovnovahy regionu vychylované vné;si udalosti. Podstatnou
charakteristikou tohoto pfistupu je posouzeni schopnosti regionu ,,vratit se zpét®
do piivodni rovnovahy?. Pfes pocetny soubor uskuteénénych empirickych studii
vyuzivajicich tohoto ptistupu (pfedevsim diky své snadné uchopitelnosti) se aplikace
»technického* pojeti setkala 1 s nemalou kritikou, ktera postupné vedla k rozvinuti
dalSich dvou pojeti. V prvnim z nich je odolnost nahlizena z ekologické perspektivy, za
jehoz autora je povazovan kanadsky ekolog Holling (Holling, 1973). Podstatou tohoto
pojeti je kladeni diirazu na schopnost regionu odolavat vnéjSimu piisobeni diky existenci
vice rovnovaznych stavll, mezi nimiz region postupné prechazi.

Dalsi piistup, ktery byva v nékterych studiich povazovan jen za rozsifenou obdobu
»ekologického pojeti, je oznaCovan jako “adaptivni” (n€kdy téz “vyvojovy* ¢i
»evoluéni) - viz napt. (Martin, Sunley, 2012). Vznikl v reakci na kritiku nékterych
autorti (napt. (Martin, Sunley, 2007)), ktefi za slabinu prvnich dvou pojeti vidi
nedostate¢né zahrnuté hledisko vyvoje ekonomiky v dlouhodobém ¢asovém horizontu.
Odolna ekonomika regionu se dle tohoto ptistupu z hlediska své vnitini struktury
neustale proméiuje a minimalizuje tak preventivné dopady destabilizujicich jeva.
Adaptivni pojeti odolnosti je odvozeno z teorie ,,komplexnich adaptivnich systémua®,
kterd je zdkladnim paradigmatem ,,ekologického* 1 ,,adaptivniho* pojeti. Proto neni
piekvapivé, Ze se za vhodny néstroj pro méteni odolnosti (s ohledem na tato dvé pojeti)
pouzivaji v nékterych empirickych studiich miry komplexity.

" Mezi studie zabyvajici se problematikou spojenou s regionalnim rozvojem lze uvést napt. (Vahalik,
Stanickova, 2014) a (Zdrazil, Kraftova, 2016).

2 Napiiklad se miize jednat o navrat tempa ristu zaméstnanosti daného regionu na hodnotu odpovidajici
predkrizovému obdobi (Martin, Sunley, 2012).
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Metodika vyzkumu

Cilem vyzkumu popsané¢ho vtomto textu je ovefeni piedpokladu o redlné
pouzitelnosti vybranych mér komplexity ¢asovych fad pro tc¢ely kvantifikace regionalni
odolnosti v kontextu hospodaiské krize roku 2008. Pro naplnéni cile byly stanoveny
nasledujici dvé vyzkumné otazky:

1) Mira komplexity Casovych fad regionalni zaméstnanosti métend pred pocatkem
hospodarské krize roku 2008 reprezentovand nejvetSim Lyapunovym exponentem
vykazuje kladnou korelacni zavislost s Indexem citlivosti regionu na hospodaisky
pokles.

2) Mira komplexity ¢asovych tfad regionalni zaméstnanosti métend pred pocatkem
hospodatské krize roku 2008 reprezentovand Hurstovym exponentem vykazuje kladnou
korelacni zavislost s Indexem citlivosti regionu na hospodaisky pokles.

Z divodu ovéfeni vyzkumnych otdzek byla pouzita Ctvrtletni data o regionalni
zaméstnanosti regiond tirovné NUTS 2 celkem 12 statt® EU v obdobi 1998 — 2014 (data
byla ziskéna z Vybérového Setieni pracovnich sil (CSU, 2016)). Volba vzorku regiont
z jednotlivych statl byla determinovéana délkou ¢asovych fad regiondlni zaméstnanosti.
Aby bylo mozné smysluplné konstruovat ukazatele miry komplexity z dostate¢né
dlouhych €asovych tad, byly do vyzkumného vzorku zatazeny jen regiony téch stati
EU, u kterych probihalo Vybérové Setfeni pracovnich sil pfed rokem 2004. Volba
zkoumaného obdobi byla dale motivovana zaméfenim vyzkumu resp. potfebou ovéieni
formulovanych otadzek. Pro zajisténi adekvatni analyzy ctvrtletnich udaji byla data
nejprve oSetiena X12-ARIMA filtrem odstrafiujicim sezonni vykyvy. Vyhodnoceni
platnosti uvedenych otazek bylo zalozeno na vysledcich potfadové korelace
(parametrickou verzi korela¢ni analyzy nebylo mozné pouzit z diivodu nepriikaznosti
normality pouzitych dat; test normality byl uskute¢nén pomoci Shapiro-Wilkova testu).

S ohledem na formulaci vyzkumnych otdzek bylo v dalsi ¢asti analyzy ptistoupeno
k sestaveni potfebnych indext zaloZenych na datovani bodl zvratu. Metody datovani
bodl zvratu slouzi k identifikaci stfidajicich se fazi ristu (oziveni, expanze) a poklesu
(recese). Detekce téchto boda je nutnou podminkou pro stanoveni hodnot indikatort
Cuam, LLE, H (viz nize) konstruujicich se zcasovych fad na zikladé¢ znalosti
hospodatského cyklu (datovaného v ptipad¢ nasi studie na ¢asovych fadach regionalni
zaméstnanosti).

Pro tyto tcely sestavila Organizace pro hospodaiskou spolupraci a rozvoj (OECD)
doporuceni pro tvorbu indikdtord. Dokument (Gyomal, Guidetti, 2012) obsahuje
doporuceny postup pro identifikaci hospodaitského cyklu pomoci Bry-Boschan
algoritmu (Bry, Boschan, 1971) resp. jeho modifikované verze pro Ctvrtletni data (BBQ
algoritmus). U¢elem algoritmu je identifikace lokalnich minim a maxim na ¢asové fadé
vyhlazen¢ Hodrick-Prescott filtrem. V naSi studii byl sohledem na formulaci
vyzkumnych otazek pouzit pro detekci faze poklesu regionalni zaméstnanosti vyvolané
v souvislosti s hospodatskou krizi roku 2008. V ramci BBQ algoritmu jsou na originalni
Casové fad¢ detekovana obdobi zacatku a konce fazi ristu a poklesu.* Vyhodou tohoto

3 BE — Belgie, CZ — Ceska republika, EL — Recko, ES — Spanélsko, FR — Francie, HU — Mad’arsko, IT
— Italie, NL — Nizozemi, PT — Portugalsko, RO — Rumunsko, SE — Svédsko, UK — Spojené kralovstvi

4 BBQ algoritmus, ktery byl v rdmci naSeho vyzkumu implementovan vyvojovym prostiedim R studio
pomoci knihovny BCDating, pracuje standardné s minimalni délkou cyklu (15 mésicli) a minimalni
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automatizovaného postupu je rychlad a spolehliva detekce bodii zlomu vyuzitelna pii
analyze n¢kolika casovych fad soucasné.

Pro naplnéni cile vyzkumu byla dale pouzita metodika pro stanoveni velikosti
citlivosti regionu na hospodaisky pokles. Za timto uCelem byl pro kazdy region
ze zkoumaného vzorku stanoven Index citlivosti regionu na hospodaisky pokles. Index
citlivosti regionu na hospodarsky pokles (C,am), ktery vychazi z predchozich vyzkumi
(napt. viz (Martin, 2012)), charakterizuje velikost dopadu negativniho hospodaiského
Soku do oblasti trhu prace daného regionu viici téZze zméné méfené vSak na narodni
urovni. Pro kazdy region je vypocet uskutecnén podle vzorce (1):

z -Z )/Z
Czam — R(p1) ~4R(t1) R(pl)’k e (1)
Enp—Zn@En))/ZNp1)

C.am = Index citlivosti regionu na hospodaisky pokles (bezrozmérné ¢islo),
Zr = Groven zaméstnanosti daného regionu v Case t (pocet osob v tis.),
ZN= uroven zaméstnanosti na narodni Grovni v €ase t (pocet osob v tis.),
pl = ¢as zacatku faze poklesu - stanoven BBQ algoritmem (Ctvrtleti),

t1 = Cas ukonceni faze poklesu - stanoven BBQ algoritmem (Ctvrtleti).

Hodnoty C.am vyS$$i nez jedna indikuji vyznamnou citlivost regionu na hospodaisky
negativni Sok (naopak hodnoty niZSi nez jedna indikuji mensi citlivost resp. vyssi
odolnost regionu vii¢i hospodaifskému negativnimu Soku ve srovnani s celonarodni
urovni).

Dale bylo nutné vy¢islit hodnotu komplexity zkoumanych ¢asovych tad. Pti vybéru
vhodné metody pro méteni komplexity bylo vychazeno z podobnych empirickych
studii (napf. (Modica, Reggiani, 2014)). Za potencidlné¢ vhodné metody méfeni
komplexity byl na zakladé reSerSe zvolen nejvétsi Lyapuntiv exponent (LLE) a Hurstv
exponent (H). Oba se vztahuji k zakladnim vlastnostem komplexnich systémi (mezi néz
patii naptiklad sobépodobnost nebo nelinearita).

Sobépodobnost je jednim ze zékladnich rysi komplexnich systémi. Sobépodobnost
muze byt posuzovana z hlediska ¢asu (autokorelace) nebo rozliSovaci irovné¢ (dimenze).
Obecné lze Cas povazovat za jednu z dimenzi, tj. je mozné povazovat Casovou a
prostorovou sobépodobnost za ekvivalentni. Sobépodobnost z hlediska ¢asu je obecné
spojena s analyzou Casovych fad (zpravidla jednorozmérnych) a naopak prostorova
sobépodobnost je spojena s geometrickymi utvary, ptipadné s vicerozmérnymi objekty.
Sobépodobnost 1ze kvantifikovat pomoci fraktdlni dimenze. Klasické euklidovskeé
celociselné dimenze reprezentuji, kolik realnych Ccisel ¢lovék potiebuje k popisu
specifického geometrického tutvaru (pfip. redlného objektu). Pro vypocet fraktalni
dimenze existuje fada metod, které se historicky vyvijely v oblasti problematiky feSeni
délky pobtez (Mandelbrot, 1983).

Hurstliv exponent se pouziva pro analyzu ¢asovych fad s dlouhodobou paméti.
Historicky byl Hurstiv exponent spojen s Haroldem Edwinem Hurstem, ktery
provadél analyzu hladiny feky Nil, pfesnéji urCoval optimalni velikost piehrady
na zaklad¢ historickych dat srdzek a sucha (Hurst et al., 1965). V oboru fraktalni

délkou faze rstu nebo poklesu (5 mésictt). Z dvodu pouziti ¢tvrtletnich dat byla minimalni délka cyklu
stanovena na 5 ¢tvrtleti a minimalni délka faze na 2 Ctvrtleti.
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matematiky jej generalizoval Benoit Mandelbrot (Mandelbrot, 1983), ¢imz vytvofil
pfimy vztah k fraktalni dimenzi D. Zobecnény Hurstiv exponent méfi behavioralni
nahodnost ¢asovych fad (Mandelbrot, 2010).

Hodnoty Hurstova exponentu lezi z intervalu <0;1>, s tim, Ze hodnoty z intervalu
<0;0,5> evokuji Casové tfady s dlouhodobou pozitivni autokorelaci, nacez hodnoty
z intervalu <0,5;1> evokuji Casové tady, kde se hodnoty pravidelné stiidaji (osciluji
mezi vysokou a nizkou hodnotou). Hodnota Hurstova exponentu 0,5 reprezentuje
nekorelovanou ¢asovou fadu. Generalizovany Hurstiiv exponent je definovan jako H(q),
a lze jej urcit feSenim (napf. logaritmovanim) néasledujici rovnice (Mandelbrot, 2010):

(xE+D-xO1 _ _an(q) 5

(x(®19) e (2)
kde t reprezentuje Casové zpozdéni, t reprezentuje Cas a x(t) jednotlivé hodnoty

casové tady. Pro ucely kvantifikace tohoto ukazatele je v tomto ptispévku vyuZzita
knihovna (Aste, 2013) v prosttedi MATLAB.

DalS§im popularnim néstrojem pro analyzu komplexity je Lyapunilv exponent, ktery
se hojné pouziva pii analyze nelinearnich ¢asovych fad. Pokud je hodnota tohoto
ukazatele kladnd, znaCi to situaci, kdy c¢asovd fada vykazuje znamky chaosu.
Pro vypocet Lyapunova exponentu existuje fada metod, napt. (Kantz, 1994) nebo
(Rosenstein et al., 1993). Pro tucely tohoto ptispévku byl Lyapunlv exponent
kvantifikovan na zédkladé Wolfovy metody (Wolf et al., 1985) a postup implementovan
v prostiedi MATLAB (Wolf, 2016).

Pro hodnoceni komplexity cCasové fady regiondlni zaméstnanosti je konkrétné
pouzivan tzv. nejvétsi Lyapuniv exponent (LLE). Cim je hodnota LLE vétsi, tim
dochazi k rychlejsi ztraté predikce dané Casové fady. To znamena, Ze je mozné LLE
vyuzit pro odhad délky spolehlivé predikce Casové tady. Tato vlastnost se nazyva
prediktibilita a vyjadiuje kvalitu predikce. Lze ji vypocist podle nasledujiciho vzorce
(Dostal, Rais, Sojka, 2005):

P= 3)

LLE’

kde P ptedstavuje prediktabilitu (v naSem vyzkumu vyjadienou v poctu Ctvrtleti).

Vysledky analyzy

Nasledujici tabulky (viz Tab. 1 a 2) obsahuji vysledky ziskané pomoci
neparametrické korela¢ni analyzy. Druhy sloupec obou tabulek obsahuje hodnoty
Spearmanova koeficientu spocitané pro jednotlivé staty. Tteti sloupec pak obsahuje p-
hodnotu pro Ucely vyhodnoceni statistické vyznamnosti. Ob& tabulky (Tab. 1 a 2)
obsahuji krom¢ uvedenych udaji ve Ctvrtém a patém sloupci také pocet regiond a
nasledné jejich podil na celkovém poctu regionit dan¢ho statu, pro které bylo mozné
konstruovat uvedené miry komplexity. Z divodu pfilis kratké délky Casovych tad
regionalni zaméstnanosti bylo mozné vypocist Hurstliv exponent pouze pro ¢ast regiont
v ptipadé stati Belgie, Spanélska, Francie, Italie, Svédska a Spojeného kralovstvi.
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Tab. 1: Vysledky korelaéni analyzy® — korelacni dvojice: LLE vs. Cyum

. Spear. % regioniu pokrytych
Stat koepficient p-hodnota N V)’fgpoétell:l LLyEtly
BE 0.309 0.355 11 100%

CZ 0.048 0.911 8 100%
EL 0.560 0.046 13 100%
ES -0.086 0.726 19 100%
FR 0.421 0.051 22 100%
HU 0.321 0.482 7 100%
IT 0.127 0.582 21 100%
NL -0.448 0.145 12 100%
PT 0.214 0.645 7 100%
RO 0.619 0.102 8 100%
SE -0.595 0.120 8 100%
UK -0.167 0.324 37 100%

Zdroj: Vlastni zpracovani na zakladé Vybérového Setient pracovnich sil (CSU, 2016)

Prvni vyzkumnou otazku je mozné potvrdit pouze pro regiony Recka. U ostatnich
regionl nebyla prokazana statistickd vyznamnost korela¢niho koeficientu. Mezi staty, u
kterych byla nalezena statisticky nevyznamnd pozitivni korelace, patii: BE, CZ, FR,
HU, IT, PT, RO. Negativni korelace, bez potvrzeni statistické vyznamnosti, byla
nalezena u stati: ES, NL, SE, UK.

Tab. 2: Vysledky korelaéni analyzy’ — korelacni dvojice: H vs. Coum

. Spear. % regionu pokrytych
Stat koepﬁcient p-hodnota N gypoétl;m I-{ty
BE -0.418 0.229 10 91%

CZ 0.262 0.531 8 100%
EL 0.159 0.603 13 100%
ES -0.103 0.694 17 89%
FR 0.200 0.704 6 27%
HU -0.357 0.432 7 100%
IT 0.500 0.667 3 14%
NL -0.587 0.045 12 100%
PT 0.179 0.702 7 100%
RO -0.762 0.028 8 100%
SE -0.100 0.873 5 63%
UK 0.019 0.919 30 81%

Zdroj: Vlastni zpracovani na zakladé Vybérového Setient pracovnich sil (CSU, 2016)

Druhou vyzkumnou otdzku neni mozné potvrdit pro regiony Zzadného ze
zkoumanych stati (byt byla nalezena pozitivni korelace bez prokazani statistické
vyznamnosti pro regiony stati CZ, EL, FR, IT, PT, UK). Statistickd vyznamnost byla

5 $edé podbarveni je pouzito pro statisticky vyznamné hodnoty, tuéné jsou vyznaceny kladné korela¢ni
koeficienty
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prokazana pouze v piipadé regiont NUTS 2 v Nizozemi a v Rumunsku. V téchto
zemich vsak poradova korelace vykazuje opacnou relaci, nez kterd byla na zaklade
predchozich studii o¢ekavana (negativni korelacni koeficient).

Obr. 1: Box plot — prediktabilita zaméstnanosti regionit NUTS 2 statui ES, PT a IT
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Zdroj: Vlastni zpracovani na zdkladé Vybérového Setieni pracovnich sil (CSU, 2016)

Graf (viz Obr. 1) znazornuje stiedni hodnotu (median), horni a dolni kvartil,
maximum a minimum prediktability regionalni zameéstnanosti regiontt NUTS 2
Spanélska, Portugalska a Italie. Jedna se o staty s nejvyssi prediktabilitou regionalni
zameéstnanosti z celého zkoumaného vzorku. Stfedni hodnota prediktability se v ptipade
regiontl zminénych statl pohybuje v intervalu 0,5 az 1 Ctvrtleti.
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Obr. 2: Box plot — prediktabilita zaméstnanosti regionit NUTS 2 statii EL, NL, HU,
SE, CZ, UK, FR, BE, RO
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Zdroj: Vlastni zpracovani na zdkladé Vybérového Setieni pracovnich sil (CSU, 2016)

Graf (viz Obr. 2) znédzornuje stejn¢ charakteristiky pro zbyvajici regiony ve
zkoumaném vzorku. Z grafu lze odvodit, Ze median spolehlivé délky predikce
regionalni zaméstnanosti lze v piipadé Recka, Nizozemi, Mad’arska, Svédska a Ceské
republiky o¢ekéavat v rozmezi 0,4 az 0,6 ctvrtleti. MenS$i délku spolehlivé predikce 1ze
predpokladat u ¢asovych fad zaméstnanosti regiont NUTS2 stati Spojené Kralovstvi,
Francie, Belgie a Rumunska. Stfedni hodnota prediktability se v piipad¢ regionl
zminénych stati pohybuje v intervalu 0,2 az 0,4 Ctvrtleti.

Diskuze

Ov¢éfteni ptfedpokladu o realné pouzitelnosti vybranych mér komplexity ¢asovych fad
pro ucely kvantifikace regionalni odolnosti v kontextu hospodaiské krize roku 2008
bylo hlavnim cilem této studie. Dosavadni studie ndmi testovany vztah vétSinou pouze
predpokladaly bez adekvétniho empirického ovéfeni. Uskutecnény vyzkum a nalezené
vysledky ovéfily existenci statisticky vyznamné stochastické zavislosti mezi LLE a Cam
pouze v piipadé regionti Recka, coZ je v souladu s vysledky jinych studii (srov. napf.
(Reggiani et al., 2002)). V ptipad¢ ostatnich zkoumanych regionii nebyl potvrzen kladny
statisticky vyznamny korela¢ni vztah mezi uvedenymi proménnymi. Vysledky v tabulce
&. 1 naopak vypovidaji o nejednozna¢nosti tohoto vztahu (pro regiony Spanélska,
Nizozemi, Svédska a Spojen¢ho kralovstvi byla nalezena nevyznamna negativni
korelace). Toto zjisténi vede k zaveru, ze v ptipadé LLE je méfeni komplexity Casové
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fady vhodnym nastrojem k hodnoceni ekonomické odolnosti regionii pouze v ptipadé
nékterych zemi a nelze tento zavér zobecnit pro regiony libovolnych stati.

V ptipad¢ druhé vyzkumné otazky nebyla nalezena zadna skupina regiontl, kterd by
Ji umoznila pfijmout. Naopak byla nalezena statisticky vyznamna negativni korela¢ni
relace v pfipadé regionli Nizozemi a Rumunska. Tento vysledek je vSak nutné brat jako
predbézny, jelikoz jej nelze srovnat s zddnou ptedchozi studii. Celkové zhodnoceni
vysledky v tabulce €. 2 taktéZ neumoziiuje dosazeni zobecnéni pro vSechny zkoumané
regiony.

Dale byla vramci analyzy ovéfena spolehlivost implementace BBQ algoritmu
v jazyce R. Zvoleny postup se jevi jako dobfe pouzitelny predevsim pro rozsahlejsi
soubor dat. Stejn¢ tak se pro vypocet ukazatell LLE a H osvédcCilo pouziti jiz
ptipravenych programovych bali¢kl v prostiedi MATLAB.

Uvedené vysledky jsou zajimavé i s ohledem na vztah mezi komplexitou ekonomiky
a velikosti rastu HDP (podrobnéji viz (Hidalgo, Husmann, 2009)). V uvedené studii
navrzeny ukazatel ECI, pfedstavujici dal$i z alternativnich pfistupt k méfeni
komplexity, vykazuje neobvykle silnou pozitivni korelaci s ukazatelem ekonomického
ristu (a to 1 ve srovnani s celou fadou jinych indikatort — podrobnéji viz (Hausmann et
al. 2014)). Realnd pouzitelnost vybranych mér komplexity Casové fady pro tucely
kvantifikace regiondlni odolnosti v kontextu hospodaiské krize roku 2008 je silné
zavisla na volbé miry komplexity i na volbé zkoumaného vzorku regiond. Obecné
vyuziti mér komplexity pro predikci hospodatskych krizi je proto nejednoznacné.
Zavér

Text ptispévku se vénuje problematice tii odlisSnych pojeti ekonomické odolnosti
regionil. Navazuje na predchozi empirické vyzkumy vychdzejici z ,,ekologického* ¢i
»adaptivniho* pojeti regionalni odolnosti. Smyslem vyzkumu bylo ovéteni ptedpokladu
o existenci stochastické zavislosti mezi vybranymi mirami komplexity ¢asovych fad
a citlivosti regionti na hospodaisky pokles. Vysledky prokazaly existenci kladného
korela¢niho vztahu mezi hodnotami nejvétsiho Lyapunova exponentu (LLE) a Indexem
citlivosti regionu na hospodatsky pokles (C.m) pouze pro regiony Recka a nelze jej
zobecnit pro regiony ostatnich statd. Dale nebyl potvrzen piedpoklddany korelaéni
kladny vztah mezi hodnotami Hurstova exponentu (H) a ukazatelem C am. Vysledky
ukazuji, Ze uspéch kvantifikace regionalni odolnosti v kontextu hospodatské krize roku
2008 prostfednictvim mér komplexity je znaén€ podminén volbou metody, kterd se pro
méfeni komplexity Casové fady aplikuje, 1 zkoumanym vzorkem regionii. Nalezena
nejednoznacnost zkoumanych vztahu poskytuje prostor pro dalsi vyzkum, ktery se
pokusi ozifejmit rozdilnost ve vysledcich ziskanych v rdmci tohoto vyzkumu.
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VYKONOVE FINANCOVANIE UNIVERZIT - PRIPADOVA
STUDIA SLOVENSKA

PERFORMANCE BASED FINANCING OF UNIVERSITIES — CASE STUDY
OF SLOVAKIA

Miroslav Sipikal, Valéria Némethova

Abstract:

Innovation and human capital play a crucial role in the economic development.
Universities are one the main institutions influencing level of these factors, so states
or other public institutions has spent substantial funds on their functioning. Due to
political need to spend funds efficiently and effectively, for the last years previous,
mainly trust based, funding regimes has been partially replaced by new ways of
financing — performance based financing. These new forms have their own advantages
and weaknesses, but they are used short time to be able to evaluate their longer term
impacts. However, we could see how these forms change the distribution of funding.

In this article, we empirically looked at different types of universities funding and
compare how this funding affects different universities in case of Slovakia. We show
that the different schemes lead to quite different allocations. More than type of funding
is important how the criteria for funding are set up and how different sources are
complementary to the needs of universities.

Keywords: Higher Education, University, Performance Based Financing, Project
Financing, Slovakia

JEL Classification: H52, 128

Uvod

LCudsky kapital ainovacie su Coraz viac zdorazinované ako zakladné faktory
konkurencieschopnosti a nasledne tak aj ekonomického rozvoja. Univerzity s jednou
z kI'icovych inStitacii verejného sektora, ktoré vyznamne ovplyviiuji prave tieto
faktory, preto sa ich fungovaniu, apri nedostatku verejnych zdrojov najmd ich
financovaniu, venuje tieZz Coraz vicSia pozornost. Financovanie univerzit je
viaczdrojové a to tak z pohl'adu zdrojov ako aj samotného obsahu, €o je v ramci neho
financované. Z pohl'adu zdrojov pochddza najvacsi podiel prave z verejnych zdrojov.
V ramci Europskej tnie sa tento podiel pohybuje od 40% vo Velkej Britanii az po
90% v Dansku a Norsku (EUA, 2015). Doélezitou otazkou sa tak stava spdsob, akym sa
tieto verejné zdroje prerozdeluji medzi jednotlivé univerzity. Vo svete existuje
viacero modelov, pri¢om najcastejSie st pouzivané tri sposoby — spitné financovanie
prostrednictvom vykonovych alebo historickych ukazovatelov, prostrednictvom
projektov a prostrednictvom negociacie individudlnych zmlav.

V poslednom obdobi rastie najmi podiel vykonnostne orientované¢ho financovania
(EUA, 2015). Existuje vSak len malo $tudii, ktoré by priamo identifikovali efekty tohto
narastu. Auranen (2003) na $tadii 8 krajin poukazal na pozitivny vplyv tohto systému
financovania, ale identifikoval aj vynimky, ktoré poukazuju na to, Ze tento vztah
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nemusi byt az taky jednozna¢ny. Aj projektové financovanie je pomerne novym
spdsobom financovania, pricom sa vyuziva najmi pre financovanie excelentného
alebo tematického vyskumu.

V tomto c¢lanku sa budeme venovat analyze vykonnostne orientovaného a
projektového financovania univerzit na priklade Slovenskej republiky. Cielom
prispevku je identifikovat’, ¢i vykonovo orientované financovanie viedlo k zmene
vystupov univerzit a ¢i existuju empirické rozdiely v poskytovani ré6znych typov tohto
financovania medzi jednotlivymi univerzitami. V prvej Casti sa zameranie na analyzu
vyhod a nevyhod vykonnostne orientované¢ho financovania z pohl'adu doterajsej teorie
a praxe. V druhej casti budeme metdodou komparacie a difference-in-differences
metddy porovnavat’ vybrané ndstroje financovania univerzit na priklade Slovenske;j
republiky. Zaoberat’ sa budeme aj vzajomnymi vdzbami tohto fungovania, ktorym sa
zatial’ venuje mala pozornost’, ale s mozno eSte dolezitejSie ako samotny vyber tychto
nastrojov (Lepori et al., 2007). Takyto vyskum je o to ddlezitejsi, Ze univerzity priamo
reaguju a prispdsobuju svoje aktivity nastavenému systému (Agasisti a Haelermans,
2016).

1 Formulace problematiky

Vykonnostne a projektovo orientované financovanie sa pouziva Vv systéme
financovania vo viacerych krajinach uz dlhsiu dobu a v poslednej dobe sa Coraz vacsia
cast’ financovania viaze prdve na definované ukazovatele vykonnosti univerzit
prostrednictvom dotacnych zdrojov (EUA, 2015). T4 je bud’ pomerovo viazani na
dosahovanie indikatorov jednotlivymi univerzitami, alebo je distribuovand priamo na
konkrétne projekty formou konkurencénej sutaze. Kazdy z tychto systémov ma svoje
vyhody a nevyhody. V zdkladnej diskusii je to Casto otazka objektivneho (vykonnostné
financovanie) a expertného posudenia (projektové financovanie) vykonov vo
vyskume. Kym niektoré stidie skor podporuji prvy model, iné naopak druhy (Geuna a
Martin, 2001; Pontile a Torny, 2010). Hlavné vyhody prvého spoc¢ivaji najmé v jeho
objektivnosti, dopredu jasnych kritériach, priamej vidzbe na vykony, malej moZzZnosti
ovplyviiovania vysledkov ¢i nizkej finan¢nej naro¢nosti (Butler a Mcallister, 2009;
Moed et al., 2004). Zastancovia druhého sposobu skor poukazujii na nemoznost’
objektivne posudit’ roézne typy vyskumov, réznu publika¢ni potrebu jednotlivych
disciplin ¢i riziko homogenizicie vyskumu (EUA, 2015; Geuna a Martin, 2001;
Nederhof, 2006); Norris a Oppenheim, 2007). Viaceré stidie pritom potvrdili, ze
meranie kvality tych istych vystupov s pouZzitim expertného postdenia na jednej strane
alebo bibliografického hodnotenia na druhej strane mozu viest’ k vyrazne odliSnému
hodnoteniu kvality tychto vystupov (Bertocchi, 2015).

Vykonnostne orientované financovanie sa riadi zdkladnym principom, ktory
zahfia rozdelenie zdrojov na zdklade konkrétne a presne definovanych vybranych
vystupoch univerzit, ¢im by malo prist’ k podpore tych, ktori st v danych vystupoch
produktivni. Dévody pre uplatiiovanie tohto spdsobu financovania mézu byt okrem
podpory efektivnosti pouzitia verejnych zdrojov aj snaha podporit’ vybrané ciele
verejnej politiky (napr. zvySenie Ucasti na VS vzdelavani, zvysit medzinarodné
zapojenie €1 spoluprdcu s praxou a pod.) ato zaradenim na ne orientovanych
ukazovatel'ov do prepoctov vykonnosti. Vytvara sa tak priame spojenie medzi ciel'mi
politiky a jej financovanim. Samotné parametre vystupov vstupujicich do vypoctov su
velmi réznorodé (vid’ napriklad prehlad réznych typov kritérii v §tadii eurdpskej
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asociacie univerzit (EUA,2015)). NajcastejSie sa pouziva meranie publikaénych
vystupov, projektovej aktivity, patentov a vysledkov doktorandského Studia. Kluacové
pri systéme vykonovo orientovaného financovania je pritom najmad adekvatne
nastavenie  ukazovatelov.  Privelké mnoZstvo ukazovatelov s  velkou
pravdepodobnostou povedie ku konfliktnym a neprehladnym situdcidm (Layzell,
1999). Preto je vhodné skor mensi pocet ukazovatel'ov zamerany na najvyssiu kvalitu
(Abramo et al., 2011). Nevyhnutné je naviazanie ukazovatel'ov na rozvojové priority
danej podpory, ktorymi potom mozno podporit’ vybrané konkrétne ciele verejnej
politiky (napr. zvysenie Gcasti na VS vzdelavani, zvy§it medzinarodné zapojenie &i
spolupracu s praxou a pod.). Vyber ukazovatelov by mal umoznit objektivne
posudenie rozvojovych potrieb tak, aby sa zachovala potrebnd diverzita vysokych $kol
(Layzell, 1999). Ddlezité je tiez prenesenie tohto mechanizmu aj na nizsie urovne ako
univerzity, ked’Ze variabilita v ramci univerzit je vysSia ako variabilita medzi nimi
(Abramo et al., 2011).

Pri tomto spdsobe financovania je problematické najmé financovanie zaloZené na
minulych vykonoch za vel'mi kratke obdobie, ¢o vedie k dvom vel'mi negativnym
tendencidm — neistote a nestabilite univerzit a snahe o hl'adanie kratkodobych rieseni.
Napriklad podl'a platnej metodiky pridel'ovania zdrojov pre vysoké skoly v Slovenskej
republike je financovanie vzdy len na 1 rok dopredu, pricom Casto eSte na zaciatku
roka nie je jasny celkovy objem financii a rozpocCty univerzit sa bezne schvaluji az
v marci prislusného roku. Rovnako tak berie do uvahy len udaje za posledné dva
roky, ¢o je ale zaroven beZzny Cas pre zabezpecenie kvalitného vystupu.Tento systém
vyrazne komplikuje planovanie arozvojové zamery univerzit a vedie k rizikam, Ze
univerzity umelo prisposobia svoju ¢innost danému systému. NavySe nevedia
dopredu urcit’, aké aktivity im mdzu priniest’ dostatocné zdroje. Najvacsim rizikom je
preferovanie aplikovaného vyskumu, ktory umoziuje publikovanie aj Ciastkovych
vystupov a vdcSinou je takéto publikovanie jednoduchsie a rychlejSie ako pri
zakladnom vyskume. Tym moze dojst’ k deformacii vyskumu smerom od redlnych
potrieb vyskumu k snahe skimat’ veci s najvysSou mierou rychleho vystupu (EUA,
2015), dokonca az snaha len umelo publikovat vystupy bez vyraznejSej pridanej
hodnoty alebo zniZovanie kvality vyskumu na ukor kvantity. Prikladom moéze byt
publikovanie prostrednictvom tzv. ,predatorskych® casopisov, kde sa v principe
neskima kvalita publikovaného vyskumu. V neposlednom rade je rizikom
vykonového financovania zniZzovanie diverzity a Specializacie $kol, ktoré sa musia
potom univerzalne prispdsobovat’ centralne vytvorenému systému financovania.
Prikladom moézZe byt zavedenie radikalne vykonnostne orientovaného financovania
v Ceskej republike, kde sice viedlo k narastu publikécii, ale najmi tam, kde bolo
mozné systém skor zneuzit' (tvorba monografii, doméace vedecké neindexované
Casopisy), pricom to viedlo k velkym vykyvom medzi jednotlivymi oblastami
vyskumu (Good et al., 2015). K podobnym zaverom priSiel pri krajinach strednej
a vychodnej Eurdpy Pajic (2015), ktory poukézal na kvantitativny ndrast publikacii pri
sucasnom poklese ich priemernej citovanosti ako ukazovatel’a ich kvality.

Projektové financovanie umoziuje lepSie sa zamerat na konkrétne a aktudlne
problémy vo vyskume, ¢o sa d4 dosiahnut’ bud’ vymedzenim okruhu podporovanych
tém alebo formou monitorovacich ukazovatel'ov projektov. NajCastejSim argumentom
je dosahovanie vel'mi Specifickych ciel'ov, ktoré nie je mozné realizovat’ univerzalne
(napriklad podpora vyskumu obnovitelnych zdrojov energie ako vyskumnej priority
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Statu alebo podpora rozvoja zaostalejSich regionov) alebo podpora excelentného
vyskumu (EUA, 2015). Takymto financovanim sa I'ahSie nadvézuja konkrétne priority
Statu na vedecky vyskum univerzit. Vyhodou su tiez dopredu jasné podmienky, za
akych za financovanie uskuto¢ni aaké ciele musia byt dosiahnuté. NajviacSou
nevyhodou je diskontunuita vo financovani, ktora moze viest k neefektivnosti
vynakladania podpory. Ak sa nepodari v silnej konkurencii univerzite ziskat' zdroje,
musi prerusit’ vyskum v danej oblasti, mozno prepustit’ 'udi, ktorych potom uz t'azko
ziska spat’. Privela konkurencie tiez mdze znizovat produktivitu, ak je vela energie
vynaloZenej na samotni sutaz avela projektov nebude podporenych (Auranen
a Nieminen, 2010). Nevyhodou je aj subjektivne posudzovanie projektov atym aj
moznost ovplyvnit’ vyber projektov aj inymi ako objektivnymi faktormi, ¢im sa
otvara moznost’ korupcie, ktord je pri vykonovom financovani vyrazne eliminovana.

V oboch pripadoch tu existuje problém ,,uzavretej obalky* a teda vysSie vykony
nemusia viest k vyS$Siemu financovaniu ato vdaka celkovému stropu pre objem
vydavkov zo Statneho rozpoctu, ktory nie je urCovany vykonnostou, ale politickym
rozhodovanim o vydavkovych prioritach. Je preto viacSinou odporti¢ané kombinovat
viaceré¢ systémy, pricom sa zdoraziluje najmi nutnost’ transparentnosti procesov a
zabezpeCenie fungujucich systémov kvality, ktoré st nevyhnutné pre spravne
fungovanie tychto typov financovania ( EUA, 2015). Aj vramci EU prevazuji
vacSinou kombinované modely financovania (De Coster, 2007).

Oba tieto pristupy sa vyskytuji aj vo financovani univerzit v SR. Slovenska
republika vynaklada na financovanie vysokého Skolstva priblizne 2,5% HDP, ¢o pod
priemerom krajin OECD, ktory je na Urovni 3,2% (OECD, 2014). Aj v Slovenskej
republike dominuje financovanie vysokého Skolstva zo zdrojov verejného sektora.
KIiacovymi st najmé na zdklade vykonnosti pridel'ované zdroje Ministerstva Skolstva,
vedy a vyskumu SR (d’alej len MS SR) pridelované v ramci podprogramu 077012.
V ramci tohto programu su definované viaceré vykonové ukazovatele, pricom
dominujiicim je najmi publikaénd a projektova Cinnost univerzit (MSVVaS SR,
2016).

Druhou formou su projektovo orientované vyzvy dostupné vSetkym univerzitam,
pripadne aj inym vyskumnym subjektom, pricom vysoké Skoly mali moznost’ Cerpali
viaceré programy zamerané na podporu vyskumu a inovacii ako grantova schéma
VEGA a APVV (MSVVa$, 2015). Osobitnymi verejnymi zdrojmi zalozenymi tieZ na
projektovom financovani su zdroje kohéznej politiky EU. Jej primarnym cielom je
najmd podpora rozvoja zaostalejSich regionov scielom vyuZivania lokalneho
potencidlu pre ich rozvoj. Tato podpora je realizovana cez viaceré operacné programy
a na rozdiel od dotécii §tatu je projektovo orientovana (MSVVas$, 2015).

Obe spominané spdsoby financovania pritom postupne nahradzaja pdvodny model
financovanie zaloZeny skor na historickych principoch vyjednavania rozpoctov, preto
je zaujimavé analyzovat ich vplyv na distribiciu zdrojov medzi jednotlivé univerzity.

Viacsina studii vykonovo orientovaného financovania sa pritom venuje najma
vyspelych krajinam zapadnej Europy, kde je postavenie Skolstva v inej pozicii ako pri
novych Clenskych krajinach. Tu sa toto financovanie zacalo vyraznejsie uplatiiovat’ len
v poslednom desatroci, preto aj existuje pomerne malo Stadii zaoberajacich sa tymto
regidonom. Orientuju sa pritom skor na rdézne hypotetické prepocty pri existujucich
modeloch financovania v snahe poukéazat’ na ich slabé miesta (Tauser a Zambersky,
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2012; Sykora, 2015). Alebo sa venuju vplyvu konkrétnych vykonovych ukazovatel'ov
na financovanie ako napriklad miere nezamestnanosti absolventov (Koucky et al.,
2016). Okrem samotnych pouzivanych spdsobov financovania je vsak tiez dolezita
ich vzdjomna interakcia (Lepori et al., 2007), ktora vyrazne ovplyviiuje efektivnost’
celého systému a ktorej sa doteraz venuje vo vyskume len mald pozornost. Prave
empirické skimanie roznych typov financovania na priklade Slovenskej republiky je
cielom tohto ¢lanku.

2 Metody

V ¢lanku budeme analyzovat’ Styri najdolezitejSie existujiice sposoby financovania
univerzit v Slovenskej republike z verejnych zdrojov. Zameriame sa na posudzovanie
rokov 2007 az 2014, ¢o zodpoveda programovaciu obdobiu jedného cyklu kohéznej
politiky, ktora predstavuje jeden zo hlavnych spdsobov financovania vyskumu
univerzit. Budeme porovnavat’ ako rozdielne smeruju tieto zdroje do jednotlivych
vysokych $ko6l. Vynimku tvori len analyza financovania vedy prostrednictvom
vykonového rozdelovania, ktora plati az od roku 2011. Pri analyze sme pracovali len
s verejnymi vysokymi Skolami, ktoré st zahrnuté vo vSetkych Styroch systémoch
financovania. Vy¢€lenili sme sukromné Skoly, ktoré nie su financované na zéklade
vysledkov vedy. Vy¢lenili sme Statne Skoly, ktorych rozpocty st stanovované v ramci
rezortom, v ktorych pdsobia a teda ich vysledky si tymto vyrazne skreslené. Takisto
maji vyhodu 100% financovania v pripade zdrojov EU. Celkovo pdsobi na Slovensku
21 verejnych vysokych 8kol, tri z nich st vS8ak umeleckého zamerania, preto sme ich
pri analyze tiez vyclenili. Vedecky vystup tychto $kol je merany ako umelecké diela,
¢o je iny charakter vystupov ako pri ostatnych vysokych Skolach a skresl'ovalo by to
tak porovnanie s dosiahnutymi publikacnymi vystupmi. V rdmci analyzy tak
pracujeme so 17 verejnymi vysokymi Skolami.

V rdmci nasho prispevku bude tiez analyzovat’ zmeny vo vystupoch, ktoré nastali
po zavedeni polozky vykonnostne orientovaného financovania MS SR. Za dobry
ukazovatel objemu vyskumného vystupu st povazované vedecké publikacie
evidované vo vyznamnych databazach (Hicks, 2012; Moed at al. 2004), preto aj
v tomto pripade budeme porovnavat’ objem vedeckych clankov v databaze SCOPUS
ato vrokoch 2008 az 2014, teda tri roky pred atri roky po zmene spOsobu
financovania. Pouzijeme pritom metddu Difference-in-Differences, kde ako vzorka na
porovnanie budeme analyzovat vykony Rakuska. Na rozdiel od Slovenska v Raktsku
model financovania je zalozeny na vykonovych zmluvach, ktoré su dohadované medzi
vysokymi Skolami a Stitnou spravou. Okrem kvantitativnych analyz st vysledky
doplnené o poznatky z interview, ktoré prebichali na vysokych Skolach v ramci
projektu UNIREG (EU v Bratislave, UMB Banska Bystrica, Zilinsk4 univerzita v
Ziline, SPU Nitra a TU Kogice).

3 Rozbor problému

Financovanie verejnych vysokych $kol na Slovensku je viaczdrojové, priCom
objemovo dominuje najméd financovanie na zdklade vykonového rozdel'ovania
Ministerstva Skolstva, vedy, vyskumu a Sportu SR. Tato dotdcia funguje podla
pomerne komplikovaného kli¢a, ktory je upravovany na ro¢nej baze, v principe vSak
zahfia najmi r6zne hodnotené jednotlivé vystupy publikacnej Cinnosti, vyskumné
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projekty a projekty pre hospodarsku prax (MSVVa$ SR, 2016). V poslednych rokoch
sa k narodnym zdrojom pridalo financovanie zo Strukturadlnych fondov, ktoré v oblasti
vyskumu takmer konkuruje financovaniu prostrednictvom MSVVaS SR. RozloZenie
podielov moZzeme vidiet' na Obr.1. Z uvedeného obrazku médzeme vidiet, Zze vd’aka
podpore EU tvori projektové financovanie pomerne velky objem zdrojov na trovni
2/3 objemu pre vykonové financovanie. Zaroveti je vidiet' vyrazny nepomer medzi EU
zdrojmi a narodnymi zdrojmi pouzivanymi pre projektové financovanie vyskumu.

Obr. 1: Podiel jednotlivych foriem financovania VaV na univerzitach (2007-2014)

1%

= APVV

34% B M3 SR
SFEU

m VEGA

Zdroj: vlastné prepocty

V tabulke 1 potom moéZeme vidiet rozdelovanie zdrojov medzi jednotlivé
univerzity, pricom pre porovnanie uvddzame eSte ich podiel na objeme vedeckych
Casopisov evidovanych v databdze SCOPUS.  Ztabulky vplyva dominancia
bratislavskych univerzit, pri jednotlivych druhoch financovania vSak mozeme vidiet
zaujimavé rozdiely. Pri projektovom financovani z programu APVV vidime eSte
vyraznejSiu koncentraciu pri dvoch najproduktivnejSich univerzitich, naopak,
najslabsie vysoke Skoly pri tomto sposobe este viac stracaju. APVV ma tak aj najvyssi
rozptyl idajov, naopak, najniz§i ma financovanie cez MS SR. Rozdel'ovanie pomocou
Strukturalnych fondov je poznacené tym, Ze Bratislavsky kraj ako vyspely region nebol
opravneny Cerpat’ podporu z ciela 1. Aj napriek ¢iastocnej vynimke tak objem zdrojov
z tychto fondov smeroval najmid do inych regionov. Z tohto zdroja profitovali
jednotlivé vysoké Skoly vel'mi rozne. Nadpriemerne uspeSné v ramci regionov ciel’a 1
boli jednak silné univerzity (napr. Zilinska univerzita alebo TU Kogice) alebo aj
niektoré vel'mi slabé univerzity (napr. KU Ruzomberok).

Zaujimavé je tiez, Ze humanitne orientované univerzity ako EU v Bratislave ¢i
UMB v Banskej Bystrici mali vyrazne vac¢si podiel na zdrojov meranych vykonovymi
ukazovatel'mi ako pri projektovej podpore. Zaroven tiez mali vyrazne nizsie vykony
v ramci publikaénych vystupov v databaze SCOPUS v porovnani s komplexnejSim
vykonovym financovanim MS SR.
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Tab. 1: Rozdiely v podpore jednotlivych univerzit

odla zdroja financovania

SCOPUS  |APVV |VEGA [SFEU |MSSR
UK Bratislava 29,9 31,74 23,56 |[17,61 24,42
STU Bratislava 19,53 25,29 |21,17 16,89 18,07
UPJS Kosice 11,77 7,92 7,81 9,24 7,04
TU Kosice 11,42 8,39 10,15 12,15 (9,98
Zilinska univerzita 5,84 7,42 7,6 15,42 7,37
SPU Nitra 4,68 2,66 6,88 5,75 4,6
TU Zvolen 3,04 3,52 1439 (2,79  [2.62
UVL Kosice 2,69 2,51 4,78 2,54 2,09
UMB Banska Bystrica 2.5 1,88 2,23 2,41 4,53
UKF Nitra 2,47 1,12 2,05 2,08 4,03
UCM Trnava 1,5 1,53 0,64 1,57 1,57
TU Trnava 1,46 1,51 2,17 1,99 2,22
PU Presov 1,12 3,4 2,2 3,11 3,62
EU Bratislava 0,9 0,61 3,34 2,07 3,94
UAD Trenéin 0,44 0,49 0,49 0,94 1,23
Selye U Komarno 0,38 0 0,08 0,79 0,37
KU RuZomberok 0,35 0,02 0,47 2,67 2,31
Standardna odchylka 7,851585254 | 8,725157 | 6,672507 | 5,760624 | 6,184177

Zdroj: viastné prepocty na zdaklade vidajov MS SR a SCOPUS, cisla predstavujii percentudlny podiel
na ziskanych financnych zdrojoch za roky 2007-2014, pri Scopuse percentudlny podiel na objeme
vedeckych clankov publikovanych v databaze za roky 2007 — 2014.

Ako mozeme vidiet’ v tabulke 2, celkovo veda rézne sposoby k zasade podobnym
vysledkom z hl'adiska distribucie podpory medzi jednotlivé univerzity, odlisné je len
financovanie prostrednictvom S$trukturdlnych fondov, ¢o je dané najmi rozdielnym
cielom tohto financovania, zameranym prave na podporu zaostalejSich regiénov. Aj tu

je vsak korelacia pomerne vysoka.

Tab. 2: Korelacna matica jednotlivych sposobov financovania univerzit

SCOPUS APVV VEGA SFEU MS SR
SCOPUS 1
APVV 0,973303614 1
VEGA 0,966656065 | 0,97452 1
SFEU 0,87306506 | 0,869933 | 0,904693 1
MS SR 0,976181142 | 0,979796 | 0,972195 | 0,890095 1

Zdroj: viastné prepocty na zdaklade tidajov MS SR a SCOPUS

Zaujimavym je tiez pomerne vyrazny rozdiel medzi projektovou podporou
pomocou VEGA schém v porovnani s APVV. Tu je tento rozdiel tieZ ¢iastocne mozné
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vysvetlit' zameranim, ked’ najmd APVV deklaruje zameranie sa na podporu najvyssej
kvality, ¢omu zodpovedd aj vySSia koncentrdcia pouzitia tychto zdrojov na
univerzitich z vys$§imi publikacnymi vykonmi. Oba tieto nastroje vSak funguju na
vybere najlepSich projektov bez definovania oblasti vyskumu, priCom tedrie pri
projektovom financovani kladu vacsi doraz prave na tematické zameranie takychto
schém, ako to moZeme Ciastocne pozorovat’ pri projektoch Strukturdlnych fondov.
Vysledkom je potom riziko, Ze projektové financovanie bude vykazované ,,paralelne®
s inymi zdrojmi financovania. Ako priklad sme si zobrali Ekonomickl univerzitu
v Bratislave, kde objem zdrojov z grantov ma vyrazne mensinovy podiel na celkovom
financovani, ale az 70% publika¢nych vystupov univerzity je priradenych k nejakému
projektu. Redlne teda financovanie funguje na baze — ziskam projekt, publikujem
a nasledne §tat eSte raz zaplati za tito publikacnu Cinnost’ pri spdtnom vykonovom
financovani. Tento spdsob bol potvrdeny aj pri diskusii s riesiteI'mi projektov, ktorych
tendenciou bolo kazdy vystup priradit’ k existujucemu projektu. Tato prax univerzit by
umoznovala eSte viac podporit’ tematické zameranie vyskumov pri projektovom
financovani, keby existovala jasna spolocenska objednavka. Bez definovania tychto
priorit to len ¢iastocne duplikuje existujuce iné systémy financovania.

Ak sa pozrieme, ako sa za dané obdobie zmenila samotnd publika¢na cinnost’,
mozeme vidiet’ vyrazny narast publikacnej ¢innosti. V roku 2014 bol celkovy objem
publikovanych ¢lankov v databaze Scopus o 62,75% vacsi ako v roku 2008. Toto c¢islo
ukazuje na extrémny ndrast. Tabulka 3 ukazuje distribiciu tohto ndrastu v rdmci
jednotlivych skupin, tak ako st evidované v databaze. Mdzeme vidiet, ze vyrazny
narast bol zaznamenany najmi v kategérii ,,Engineering”, kam mozeme zaradit
priméarne priemyselny vyskum s orientaciou na strojarsky priemysel v SirSom zmysle.
Druhou velkou skupinou s vyraznym ndarastom boli humanitné a socidlne vedy.
Naopak, najmen$i narast bol v medicinskych vedach, pricom jedinou oblastou
s poklesom vystupov za dané obdobie bola psychologia. Ked’ sa na to pozrieme cez
zmeny pri jednotlivych univerzitach, zistime, Ze najvyraznej$i ucinok (merané ako
rozdiely v publikacnych vystupov pri porovnani rokov 2008-2011 a 2011-2014) to
malo na dovtedy menej produktivne univerzity (UCM Trnava, SPU Nitra, PU PreSov,
UMB Banské Bystrica), ktoré tak zacali prisposobovat’ svoje konanie nastavenym
kritéridm. Na najmenej produktivne univerzity bol tento vplyv len minimalny (EU
v Bratislave, UAD Trencin), ale rovnako tak bol dokonca zaporny v pripade najlepsej
slovenskej univerzity UK v Bratislave, ktora mala vyraznej$i narast publikécii
v rokoch 2008 az 2011 ako v rokoch 2011 — 2014. Naznacuje to teda, Ze vykonové
financovanie moéze fungovat' lepSie v podmienkach menej vykonnych institdcii,
ktorych publikacna ¢innost’ je viac motivovana vonkajsimi faktormi.

Ak sa to pozrieme z pohl'adu DiD metddy, tak vyraznejsi narast po dosiahnuty az
po zavedeni vac¢sej vahy vykonového financovania. Celkovy narast medzi rokmi 2008
az 2011 predstavoval 15,80%, kym medzi rokmi 2011 az 2014 bol tento narast az na
urovni 25,23%. Z tohto pohl'adu zavedenie vykonového financovania mohlo viest
k zvySenej publikacnej ¢innosti univerzit.
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Tab. 3 NajvyraznejSie zmeny vo vykonoch za jednotlivé oblasti (Clanky databazy

SCOPUS)

Oblast’ Celkova zmena Zmena Zmena
(2014/2008) (2014/2011) (2011/2008)

Multidisciplinary 471,24% 347,36% 135,71%

Engineering 378,15% 218,97% 172,69%

Business 287,50% 106,25% 270,58%

and Management

Social Science 257,85% 184,61% 139,66%

Arts and Humanities 252,80% 154,10% 164,04%

Computer Science 249,38% 134,67% 185,18%

Zdroj: Viastné spracovanie na zaklade udajov SCOPUS

Pre porovnanie zmeny vykonnosti sme urobili rovnak(l analyzu aj pre Rakusko,
ktoré je susediacou krajinou, ale s odliSnym systémom financovania, ktory je zaloZeny
na individudlnych negocidciach univerzit s Ministerstvom $kolstva, pri¢om rozpocet je
pridelovany na zéklade spoloCenskej potreby Statu a funkcii, ktoré sa od univerzity
ocakavaju (EUA, 2015). Tu priSlo prave o opaénému vyvoju, ked’ pred rokom 2013
eSte Ciasto¢ne vykonové ukazovatele determinovali financovanie.

Ked’ sa pozrieme na zmeny v ramci Rakuska, aj tu moézeme vidiet' vyrazny ndrast
publikacnej ¢innosti za uvedené obdobie. Celkovy narast publikacnej ¢innosti za roky
2008 az 2011 predstavoval 28,97%, kym v rokoch 2011 — 2014 tento vykon rastol
pomalSie ato 026,02%, aj ked’ v absolutnej hodnote narastol. Napriek tomu réstol
rychlejsie ako tomu bolo v pripade Slovenskej republiky. V absolutnych cislach su
tieto rozdiely eSte vacsie, ked’Ze celkovy objem publika¢nej ¢innosti v Rakusku je 2,8
krat vyssi. V tabulke 2 mozeme vidiet’ tito zmenu v ramci DiD v absolutnych ¢islach.

Tab. 4 Celkové zmeny vo Rakusku a SR (Clanky databazy SCOPUS)

/mena Zmena rozdiel
(2014/2011) (2011/2008)
SR 2021 1093 928
Rakusko 6268 5411 857
rozdiel - 4247 -4318 71

Zdroj: Viastné spracovanie na zaklade udajov SCOPUS

Vysledkom je vel'mi porovnatelny vyvoj celkovej publikacnej ¢innosti v oboch
krajinach, napriek zavedeniu vykonového financovania v SR. Vyrazné rozdiely su
vSak v ramci jednotlivych oblasti. Kym napriklad vo velkej Casti oblasti mediciny sa
rozdiely ete prehibili, v ekonomickych vedach &i strojarstve sa vyrazne zmensili.
K pozitivnym zmenam teda prisSlo v oblastiach, ktoré su v danej krajine zastipené vo
vicsej miere. DdlezitejSie ako vykonové financovanie sa tak javi otdzka podpory
vhodnej Specializacie vyskumu a SpiCkovych pracovisk. Kym Rakusko sa SR
,vzd’alovalo* v oblasti mediciny, ktora je tam relativne ovela silnejSia ako v SR, SR
dobiehalo publika¢ni ¢innost’ v oblastiach, v ktorych malo vacSie relativne podiely.
Takisto je potrebné dané zvySenie dat’ do kontextu s celkovym nérastom vedeckych
casopisov v uvedenej databaze. Zo samotného regionu strednej a vychodnej Eurdpy sa
tento pocet skoro strojnéasobil (Pajic, 2015). Ak by sme teda vychadzali z relativneho
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narastu ¢asopisov a ¢lankov v regione, publika¢na trovenl sa po zavedeni vysSieho
podielu vykonovo orientovaného financovania prakticky nezvysila.

4 Diskuze

Z analyzy moézeme vidiet, Ze vSetky modely zamerané na financovanie
kvalitnejSieho vyskumu vedu k podobne;j distribucii zdrojov. Zasadny rozdiel nastava,
ak sa do financovania zavedi schémy, ktoré maju aj iné ciele, ako v tomto pripade
podpora zo Strukturalnych fondov. Takéto schémy mozu viest' k znane odlisnejsej
distribucii a mézu teda umoznit’ fungovanie aj menej kvalitnym univerzitam v oblasti
vyskumu. Univerzity plnia aj iné funkcie a teda stanovenie inych cielov ako podpora
kvality vyskumu je mozZzna. Do popredia sa v§ak potom dostava pomer tychto zdrojov a
vzajomné ovplyviiovanie tychto schém. KedZe SF tvoria vyrazni ¢ast’ financovania
vyskumu, moéZzu znacne narusat optimalnu alokdciu zdrojov smerom kich
efektivnemu vyuZivaniu. Ato najmd v pripade, ked uZ samotné vykonové
financovanie vedie k vyrovnanejSej distribucii zdrojov aka by zodpovedala pri
rozdelovani podla kvalitnych publikaénych vystupov. To isté cCiastocne plati o
schémach VEGA a APVV, ktoré v principe maji rovnaké zameranie, ale kym
v pripade APVV to vedie ku koncentrovanej podpore kvalitnejSich univerzit, v pripade
schém VEGA to tak nie je. Potom automaticky vznika otazka o potrebe oboch schém.
Navyse tieto schémy nie st primarne tematicky orientované, ¢im sa straca jedna zo
zékladnych vyhod projektového financovania a to moznost’ zamerat’ ho tematicky na
aktudlne potreby apoziadavky verejnej spravy. Prave Specializacia vyskumu
prostrednictvom dobre zameranych projektovych vyziev by mohla posilnit’ tie oblasti
vedeckého vyskumu, ktoré st konkurencieschopné. Pre Uplnost’ by bolo tieZ potrebné
do analyz zahrnit’ externé financovanie vyskumu, najmé zahrani¢né granty a dotéacie
z praxe. Tieto udaje vSak nie st kompletne k dispozicii, st v§ak ¢iastocne zahrnuté vo
vykonovom financovani MS SR. Niektoré univerzity sa pritom mozu orientovat’ prave
na tieto financie a preto ich snaha o financovanie vyskumu cez granty moze byt nizsia.
Zavér

Financovanie univerzit je jednym zo zdkladnych faktorov ovplyviiujicich ich
vykonnost’. Je preto velmi dolezité, aby bolo nastavené tak, ze podporuje rozvoj
a kvalitu vysokoskolského vyskumu. V poslednej dobe sa posilituje najmd uloha
projektového a vykonnostne orientovaného financovania univerzit, stale vSak nie je
dostatoc¢ne jasné, akym sposobom tieto typy financovania ovplyviiuji samotnt kvalitu
vyskumu. V ¢lanku sme poukazali na fakt, Ze po zavedeni tohto typu financovania sa
zvySila publikaéna c¢innost’ univerzit na Slovensku, avSak porovnatelne napriklad
s Rakuskom, ktoré¢ takyto systém nezaviedlo. To skor poukazuje na iné faktory za
narastom publikdcii ako napriklad zvacSujlci sa pocet Casopisov v databazach. To
naznacuje aj fakt, zZe najvyraznej$i bol tento vplyv pri dovtedy menej vykonnych
univerzitich. Univerzity, ktoré aj dovtedy mali vysoké Cisla publikacnych vystupov,
po zavedeni vykonového financovania zmenili ndrast objemu svojich vystupov len
minimalne. Zaroven sme sa pokusili empiricky analyzovat’ rozne typy financovania,
ktoré s uplatiiované v Slovenskej republike. Jednotlivé zdroje vedu k rozdielnej, aj
ked” pomerne korelovanej, alokdcii medzi jednotlivé univerzity. Nie je pritom
jednoznacéne mozné ur€it’, Ze niektory z tychto systémov empiricky viac smeruje do
kvalitnejSich 8kol. Pri projektovom financovani moézeme vidiet, Ze aj v zasade
rovnako stanovené ciele vedu k zna¢ne odliSnej distribucii podpory, ¢o poukazuje na

178



potrebu doslednejSicho prepojenia cielom podpory so samotnym mechanizmom
vyberu, implementéacie a hodnotenia tejto podpory a zarovenl tematického prepojenia
na priority Statu. Inak sa projektova podpora vyrazne miesa s instituciondlnou, ¢im sa
straca opodstatnenost’ pouzivania réznych sposobov financovania. Z pohl'adu d’alSieho
vyskumu je potom potrebné zamerat’ sa aj na nizSiu Uroven a analyzovat’, ¢i dana
podpora vedie k podobnym vysledkom aj na nizSich trovniach ako su napriklad
fakulty ¢i katedry.

Podékovani

Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zaklade
zmluvy ¢. APVV- 14-0512.
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ON REPORTING PERFORMANCE OF BINARY
CLASSIFIERS

Pavel Skrabanek, Petr DoleZel

Abstract: In this contribution, the question of reporting performance of binary
classifiers is opened in context of the so called class imbalance problem. The class
imbalance problem arises when a dataset with a highly imbalanced class distribution
is used within the training or evaluation process. In such cases, only measures, which
are not biased by distribution of classes in datasets, should be used; however, they
cannot be chosen arbitrarily. They should be selected so that their outcomes provide
desired information; and simultaneously, they should allow a full comparison of just
evaluated classifier performance along, with performances of other solutions. As is
shown in this article, the dilemma with reporting performance of binary classifiers can
be solved using so called class balanced measures. The class balanced measures are
generally applicable means, appropriate for reporting performance of binary
classifiers on balanced as well as on imbalanced datasets. On the basis of the
presented pieces of information, a suggestion for a generally applicable, fully-valued,
reporting of binary classifiers performance is given.

Keywords: machine learning, binary classification, class imbalance problem,
performance measures, reporting of results.

JEL Classification: C45, C83.

Introduction

In general, classification is a process in which objects, either real or abstract, are
recognized, differentiated, and understood. This issue is important in various fields
such as by text classification (Nigam, et al., 2000), in medicine (Goeuriot et al., 2016),
or within visual information retrieval (Lew, 2001). Naturally, economics is no
exception. The relevance of classification in this field is obvious e.g. in applications
related to machine learning (Qiao, et al., 2016) or data mining (Feelders, 2002).

From the perspective of machine learning or data mining, classification is the task
of classifying elements of a given set into a predetermined number of groups, usually
called classes. Although the number of classes might be any positive integer, just two
classes are considered in many real-world applications. Such classification tasks are
known as binary classification. Considering the status of the binary classification, let
us focus on this issue in this contribution.

The process of the classification is carried out by a classifier. The classifier assigns
each element into one of the considered classes. The assignment is accomplished on
the basis of a classification rule. The classification rule is formed both by selection of
a classification method and on the basis of training data. To this day, a number of
supervised classification methods have been introduced, such as k-nearest neighbour,
neural networks, support vector machine, random forest, and many others (Murphy,
2012). Selection of an appropriate classification method is carried out by an expert.
Such a formed classifier is then trained on the training data.
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The previous description of classifier development might give the wrong notion
that design of classifiers is a simple task. The opposite is true. Depending on the used
classification method, several parameters are usually needed to be set, in order to
obtain a classifier of a desirable performance. However, the performance of the
classifier is also affected by other factors, such as generality of the training data, or
appropriateness of the selected methods for a particular task. It is obvious that
information about performance of the classifier is highly desirable in order to fulfil the
practical need to perform comparisons across various classifiers, settings and datasets.

Information about performance of a classifier can be acquired using a performance
measure. In the case of binary classification, a variety of performance measures have
been introduced, e.g. (Brodersen et al., 2010), (Garcia et al., 2010), (Hand, 2012), but
not all of them are used in practice. To be honest, it is not so difficult to design a new
performance measure; however, a successful measure needs to satisfy three basic
criteria:

e it must coherently capture the aspect of performance of interest;

e it must be intuitive enough to become widely used, so that the same measure
is consistently reported by a majority of researchers;

e it must be simple to report, preferably as a single number, for each method-
setting-dataset combination.

As already implied, even if a measure meets all the stated out requirements, its
universal acceptance is not guaranteed. It might be pointed here that different
application areas have different preferences for measures due to different goals. Over
the time, sets of measures, preferred within each particular area, have been naturally
formed. A new measure, which might be succeeding in a particular area, must
naturally fit to the appropriate set of widely accepted measures. In other words,
outputs of such a measure should enable a comparison with other published results.
This basic requirement will be further called comparability requirement. However,
there are also other aspects influencing the probability of acceptance of a new measure
in an application area. One important aspect is behaviour of the measure on data with a
highly imbalanced class distribution.

Data with a highly imbalanced class distribution are said to suffer a class
imbalance problem. Since class imbalanced datasets occur in many real-world
applications, the class imbalance problem is a hot issue. This is evidenced by the long
list of publications dealing with this topic. A large proportion of them deal with
training of classifiers on imbalanced data; however, the class imbalance problem can
also adversely affect the evaluation of classifiers.

The adverse influence of class distribution on some performance measures has been
known for a long time and some works dealing with the evaluation on imbalanced data
have been already published. Nevertheless, none of them brings an answer to one
fundamental question: Which measures should be chosen so that a desired information
value would be kept and the comparability requirement would be met? This question is
opened and analysed in context of binary classifiers in this contribution. On the basis
of the analysis, a suggestion for a fully-valued reporting performance of binary
classifiers, which reflects all the above stated facts, is given. For this purpose, so called
class balanced measures are presented as the appropriate means.
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The rest of the article is organized in the following way. The class imbalance
problem, and its impact on classification tasks, is considered in section 1. Basic
variables used by evaluation of binary classifiers, and the most popular performance
measures, are stated in section 2. The influence of imbalanced data on the performance
measures is analysed in section 3. The class balanced measures are introduced in
section 4. The opened question of reporting performance of binary classifiers is
discussed in section 5. Finally, a conclusion is stated in section 6.

1 Impact of the class imbalance problem on classification related tasks

It is well known that a classifier trained on imbalanced data might be biased in
favour of a major class. This issue has been widely studied and many related works
have been published. A short summary about this issue is given in subsection 1.1.
However, the class imbalance problem may become apparent also within an evaluation
process. This issue is discussed in subsection 1.2.

1.1 Training on imbalanced data

As pointed out by (Garcia et al., 2007), two groups of approaches can be used to
handle a class imbalance in data, by training of binary classifiers. Namely, a
re-sampling method can be used, or measuring of a classifier’s performance in
imbalanced domains can be utilized within a classification method.

Generally, the re-sampling methods aim to form balanced datasets. Many different
approaches belonging to this group have been presented, such as, random or focused
over-sampling (Japkowicz et al., 2002); over-sampling with informed generation of
new samples (Chawla at al., 2002); random under-sampling (Kotsiantis et al., 2003);
or direct under-sampling (Mani et al, 2003).

The second group of approaches is aimed to deal with imbalanced datasets directly.
At first, it might be pointed out that some performance measures are not influenced by
the distribution of classes in datasets. (Garcia et al., 2007) pointed to this fact and they
have logically inferred that these measures can be safely used on imbalanced data. It is
worth mentioning that new measures, which are resistant to imbalances in data, are
constantly developed (Huang et al., 2007), (Brodersen et al., 2010), (Garcia et al.,
2010), (Koyejo et al., 2014). The essence of such measures was the inspiration of
many classification methods which are designed for direct application on imbalanced
datasets, e.g. (Barandela et al., 2003), (Rosenberg, 2012), (Koyejo et al., 2014).

1.2 Evaluation on imbalanced data

Although composition of datasets affects outcomes of some performance measures
(Daskalaki et al., 2006), these measures are widely used due to their information value
and comprehensibility (Hand, 2012). In order to keep the comparability, researchers
usually report about performances of classifiers on datasets with nearly uniform
distribution of classes. However, achievement of this precondition may not be always
possible or advisable, such in the case of fraud detection (Phua et al., 2004), mining
data streams (Zhao et al., 2012), or object detection (Skrabanek et al., 2016).

As has been already mentioned, there are a number of performance measures
resistant to distribution of classes in datasets. These measures can be safely used on
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imbalanced datasets. This fact is commonly used when facing the class imbalance
problem within the evaluation process (Daskalaki et al., 2006), (Jeni et al., 2013), but
this is not the adequate solution in each situation.

In summary, despite general awareness about this issue, one fundamental question
has not yet been opened nor answered. The question is, which measures should be
chosen so that a desired information value would be kept and the comparability
requirement would be met? Search for a generally valid answer to this question is the
scope of interest in this article.

2 Standard performance measure used by evaluation of binary classifiers

Two classes, positive or simply P, and negative or simply N, are considered by the
binary classification. The aim of a classifier is to correctly assign a class label to each
judged sample. For each sample, the decision-making process falls into one of four
possible scenarios: the sample is positive and the classifier correctly recognizes it as
such (true positive or simply 7P); the sample is negative and the classifier correctly
recognizes it as such (true negative or simply 7N); the sample is positive but the
classifier labels it as negative (false negative or simply F'N); or the sample is negative
but the classifier labels it as positive (false positive or simply FP).

On the basis of the presented scenarios, four fundamental quantities for
performance measure are formulized: number of true positive |TP ; number of true

negative |T N

; number of false negative |FN

; and number of false positive |FP|

samples. The quantities are usually summarized into a 2X2 matrix. The matrix is
known as confusion matrix and it is traditionally expressed as in Tab. 1.

Tab. 1: The confusion matrix

Assigned label

positive negative

True label positive |TP| |FN|
negative |FP| |TN|

Source: Authors

A number of performance measures derived from the confusion matrix have been
introduced up to the present (Choi et al., 2010). However, not all of them have been
widely accepted. Moreover, different measures are preferred in various scientific
fields. Thus, only the most frequently used measures are considered further. Namely,
the following measures are considered: accuracy (acc), error rate (er), precision (pr),
recall (re), specificity (sp), false negative rate (fnr), false positive rate (fpr), harmonic
mean of precision and recall (Fscore), geometric mean of precision and recall
(Gmean), and area under the ROC curve (AUC).

3 Influence of imbalanced data on performance measures

As was already mentioned, the class imbalance problem is caused by highly
imbalanced distribution of classes in datasets. The unfavourable properties of some
performance measures on imbalanced data are well known; however, the core of this
issue is not visible at first glance. In this section, the relation between the measures
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and proportions of the classes in datasets is analysed. On the basis of the analysis, all
the considered measures are expressed in the terms used within the analysis.
3.1 Preliminary

Let us consider a dataset of M labelled samples where each sample belongs either
to the class P or N then

M =|P|+|N

: (D

where |P| 1s number of positive samples, and |N | 1s number of negative samples in the

dataset. Supposing the confusion matrix stated in Tab. 1, the numbers of samples
belonging to the classes can be expressed as

|P|=|TP|+|FN|, |N|=|TN|+|FP|, )
which allow us to express (1) as
M =|TP|+|FN|+|TN|+|FP|. 3)
Let us express the numbers of samples in the classes as
|P|=v,M, |N|=v,M, “4)

where v, 1s the proportion of the positive samples in the dataset, and v, is the
proportion of the negative samples in the dataset. Furthermore, it holds that
Vv,,vy€[0,1] and v, +v, =1.

3.2 Analysis

Let us consider the objective of a binary classifier now. As was already stated, the
aim of a binary classifier is to correctly assign a sample to one of the two classes, P or
N, if possible. A well working classifier will correctly assign all the samples, i.e.
‘TP‘ :‘P TN‘ :‘N FP‘ =0, and ‘FN‘ =0. A classifier with a worse performance

will correctly classify a smaller proportion of the samples. Thus, let us express the
number of correctly classified samples as

[TP[= & |P

b b

o |TN| = G [N

: )
where £, is the proportion of correctly classified samples from all positive samples in
the dataset, &, is the proportion of correctly classified samples from all negative
samples in the dataset, and &,,,&,, €[0,1].

On the basis of formulae (2) and (5), the numbers of miss-classified samples can be
expressed as

|FN|:(1_§TP)|P

. |FPl=(1=&y)IN]. (6)

It is obvious that performance of a binary classifier can be positively determined using
just two quantities, &, and &, .

Let us express all the performance measures using the quantities &, and &, . The
modification will be demonstrated on the accuracy. The accuracy is given by
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|TP|+|TN|

c= : (7)
|TP|+|FN|+|TN|+|FP|
Using formulae (3) and (5), the original formulation (7) can be expressed as
P+ N
acc = fTP| | fTN| | (8)
M
This formula can be further modified using (4), i.e.

acce = fTPVPM;fTNVNM — §TPVP + §TNVN- (9)

Formula (9) clearly shows that the accuracy (7) does not depend only on the
performance of a classifier (&,and &, ); however, composition of dataset is also

reflected in this measure (v,and v, ). The same procedure, which has been used for

the accuracy, can be applied on other measures. The most common measures are
summarized in Tab. 2 (AUC is expressed for a threshold value 0.5). Acronyms of the
measures are stated in the first column. Their usual expressions are listed in the second
one. The last column contains their modified expressions. It is apparent from the
modified expressions that accuracy, error rate, precision and Fscore are biased by the
class distribution in datasets while the other measures are invariant.

4 Class balanced performance measures

The previous analysis has clearly indicated the biased measures in Tab. 2, as well
as the underlying problem. Simultaneously, a way of dealing with the problem has
been outlined by the analysis. Specifically, the biased measures can be extended by
class weights. Once the weights are properly set, measures resistant to the class
distribution in a dataset are acquired. Since distributions of classes in datasets are
known within the evaluation process, the weights can be set according to the
proportion of the classes v, and v, . This idea was used when developing the class

balanced measures. For simplicity, let us call them balanced measures, but do not

confuse them with already published metrics such as a balanced accuracy (Brodersen
et al., 2010) or a balanced error rate (Chi-Yuan, 2011).

In the case of the balanced measures, the setting of the weights was based on
common practice. As already mentioned, it is usual to report performance of classifiers
on datasets with nearly symmetrical prior probabilities of classes, i.e. magnitude of the
classes in the biased measures is nearly uniform. Thus, the magnitude of classes in the
balanced measures should be also uniform in order to get comparable results. It means
that the basic quantities related to the positive class, |7 P| and |FN , have to be

multiplied by the proportion of the negative class in the dataset v, ; and similarly, the
TN| and |FP
the proportion of the positive class v,. Following this idea, a class balanced

basic quantities related to the negative class, , have to be multiplied by

complement can be developed for each biased measure.
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Tab. 2: The most popular performance measures in the binary classification

Acronym Standard expression Modified expression
acc |TP|+|TN| EVp+ &<V
|TP|+|FN|+|TN|+|FP| AR

|FP|+|FN|
“ 7P|+ |FN|+|TN] +|FP| (=& Jve +(1= & )V
r ﬂ é:TPVP
p |TP|+|FP| Evp + (1= vy
i
e [TP|+[FN] &
[7V]
°P |TN|+|FP| S
|7
fhr (7P| +]FN] 1=
7P |
fpr [TN]+|FP] o
F ('82 +1)|TP| (ﬁz +1)§TPVP
SCore
(B +1)|TP|+ B |FN| +|FP| [(ﬁ2 +1) &+ B (1- ép)]vp +(1-&y vy
|TP| TN
omen J [TP[+[FN] [ENT+]#P] Ve X6
1|7 [7v] 1
At z[|rp|+|FN|+|TN|+|FP|] Hem )

Source: Authors

In such a way, balanced accuracy (accg), balanced error rate (ers), balanced
precision (prs), and balanced harmonic mean of precision and recall (Fscores) have
been established. All the class balanced complements of the biased measures in Tab. 2
are summarized in Tab. 3. Their acronyms are stated in the first column. Their usual
expressions are listed in the second one while the modified expressions of these
measures are stated in the last column.

Tab. 3: The class balanced performance measures

Acronym Standard expression Modified expression
Vy|TP|+ v, |TN| 1
aces vy (|TP|+|FN|)+VP (|TN|+|FP|) 3(& + &)
v, |FP|+v, |FN]| 1
(A AN v, (TN [P H0-8)+ (8]
ol &
prs vy|TP|+v,|FP| Eorl-Z,
v (,32 +1)vN|TP| (,32 +1)§TP
Score
C (B n)irEe BN v (B +1)&p+ B (1= )+ (1-En)

Source: Authors
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As follows from the previous text, the class balanced measures should provide
results corresponding to evaluation on balanced datasets. Fulfilment of this
requirement can be simply verified on benchmark datasets or analytically. The
analytical approach takes into account the uniform distribution of classes in balanced
datasets (v, =v, =0.5). Inserting these values into the modified expressions of

original measures, leads to the class balanced measures which confirms the above
stated requirement (third columns of Tab. 2 and Tab. 3).

The verification using benchmark datasets consists of a systematic application of
original and balanced measures in different scenarios, followed by a comparison of the
results. The results obtained using the original measures on a balanced dataset are
taken as the reference values. However, this approach leads to a huge amount of data
which could not be summarized in this article due to limited space.

In order to offer an alternative verification approach, we developed a specialized
visualization method. It is based on the idea to use gradients of a performance measure
m in order to show its dependence on the real performance of a classifier (&, &)

and the proportion of samples in datasets. Just as a reminder, the composition of a
dataset can be expressed either as the proportion of positive v, or negative Vv,

samples, where v, + v, =1. In our approach, the gradient is defined as

m:(am om amj. ©)

afTN ’ afrp ’ aVP

The gradients are then represented as a 3D graph, where &, , £, and v, are shown

on x, y and z axes, respectively. For each explored scenario, the gradient Vm is
symbolized using an arrow. While size of the gradient Vm determines length of the
arrow, orientation of the arrow reflects degree of influence of each independent
variable. Thus, a non-zero angle, determined by the arrow and its base, indicates
influence of the composition on the measure. The base of the arrow is a plane parallel
with x and y axes, passing through the z axis at the level given by v, . The size of the

angle is proportional to the degree of influence of the proportion of positive samples
on the measure.

Application of this method on the original and balanced accuracy is shown in
Fig. 1. Evaluation of the measure for &, ,¢&,,v, € {0.00,0.25,0.50,0.75,1.00} was

carried out for the purpose of this article. While the original accuracy (acc) is strongly
influenced by the proportion of positive samples v, (non-zero angles for a majority of

the expected settings in Fig. 1 (a)), the balanced accuracy (accgp) is resistant to the
composition (zero angles for all the settings in Fig. 1 (b)). Similar results were
achieved for all other biased measures and their balanced counterparts.

From this perspective, the class balanced measures seem to be the perfect solution.
Unfortunately, it is not true. A miss-classified sample, which belongs to a minority
class, has a different impact on the final value of a balanced measure, comparing with
a miss-classified sample which belongs to a majority class. Naturally, the same holds
for correctly classified samples. Impact of this issue will be discussed in the following
section.
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Fig. 1: Visualization of a dependence of the original accuracy acc (a), and the
balanced accuracy accg (b) on the performance of a classifier and on the
composition of a dataset. Non-zero angles, determined by the arrows and their bases
in the left panel, indicate the influence of the dataset composition on acc

0.8 H
0.6 H
0.4 H

0.2 H

Source: Authors

5 Discussion

The question of reporting performance of binary classifiers has been opened in the
context of the class imbalance problem. As follows from the above stated facts,
realization of an expressive evaluation of a binary classifier on a highly imbalanced
dataset is not a simple task. Let us briefly summarize the nature of this issue.

Outcomes of an evaluation process are required to be comparable with results
published by other researchers. In order to preserve the comparability, the evaluation
should be accomplished using widely accepted performance measures. Nevertheless,
some of the widely used measures are biased by class distribution in datasets. Once
evaluation on imbalanced dataset has to be done, only unbiased measures should be
used in order to obtain meaningful results. This poses the question of, which measures
should be chosen so that a desired information value would be kept and the
comparability requirement would be met?

In our opinion, requirements on eligible measures stated in the question, i.e.
obtaining of the desired information value while keeping the comparability, are
equally important. Of course, all three requirements on a successful measure, which
were stated in the introduction, should be met in order to obtain eligible measures. As
already said, eligible measures should be also unbiased. Keeping in mind all these
requests, use of the class balanced performance measures seems to be the appropriate
solution.

The class balanced measures, which are basically extensions of the widely used
biased measures, are resistant to class distributions in datasets, i.e. they are unbiased.
They are aimed to provide comparable results on datasets with an arbitrary distribution
of classes. The balanced measures capture the same aspects of performance as their
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original counterparts, i.e. meaning of the balanced measures is easy to understand for
the majority of researchers.

As follows from the essence of the balanced measures, their outcomes should fully
correspond to results, which would be obtained by evaluation of classifiers on
balanced datasets, using appropriate original biased measures. The balanced measures
emulate their originals, where the originals coherently capture aspects of performance
of interest. From this perspective, the balanced measures coherently capture the aspect
of performance of interest as well. On the other hand, a miss-classified sample
belonging to a minority class has a different impact on a balanced measure compared
to a miss-classified sample which belongs to a majority class. In this light, fulfilment
of the first requirement of a successful measure (see introduction) is disputable.

Despite this drawback, the information value mediated by the class balanced
measures is very high, as can be shown in real world data. For example, object
detection in large-scale images using the sliding window, inherently leads to highly
imbalanced datasets. This issue was demonstrated on a grape detector which was
evaluated on real-life images (Skrabanek et al., 2016) where proportions of classes in
datasets generated by the sliding window were v, =0.001 and v, =0.999.

Let us compare performance of the grape detector evaluated on these datasets using
the balanced (Skrabanek et al., 2016) and imbalanced measures (Skrabanek et al.,
2015). The average accuracy of the detector was 0.963 but its average balanced
accuracy was 0.936. Its average precision was 0.027 but its average balanced precision
was 0.966. For comparison, its average accuracy by a 10-fold cross-validation on
balanced datasets was 0.982 and its average precision was 0.980 (Skrabanek et al.,
2015). It is evident that the balanced measures provide meaningful results with a high
information value, even on highly imbalanced datasets. Thus, at least, the class
balanced measures allow a rough comparison with other results.

Moreover, there are two solid facts which strongly support using of the class
balanced measures by evaluation of classifiers on imbalanced data. First, the meaning
of these measures is evident to a broad community of researchers. Second, the
balanced measures can be safely used both on balanced and on imbalanced datasets. In
short, the class balanced measures are universal, intuitive, and simple to report. Thus,
the second and the third requirement on a successful measure are fully met.
Considering all these facts, the class balanced measures have a high probability of the
broad acceptance by researchers across the majority of application areas.

The above stated facts lead us to a following conclusion: "When reporting
performance of binary classifiers, the balanced measures should be used primarily on
balanced as well as on imbalanced datasets." A merit of the class balanced measures is
the fact that the selection of appropriate measures does not differ from the current
practice. Moreover, once the balanced measures are applied on datasets with a
balanced distribution of classes, they provide identical results to the original biased
measures. Thus, the balanced measures can be also safely used when training or tuning
classifiers on balanced datasets which we also positively recommend as the best
practice. This suggestion is aimed to keep uniformity and clarity within every single
report, paper or article.
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6 Conclusion

In this article, the question of reporting performance of binary classifiers has been
discussed. This issue is fundamental in many areas of economics; especially when
machine learning or data mining methods are applied on datasets with imbalance
distribution of classes. However, the discussed topic is not limited on the economics. It
is relevant in many other fields such as medicine or computer vision.

In order to solve the discussed issue, the class balanced measures were suggested as
a new standard while reporting performance of binary classifiers. The class balanced
measures are basically extensions of the widely used biased measures. They capture
the same aspects of performance as their counterparts. Results provided by these
measures on balanced datasets do not differ from the original biased measures. The
class balanced measures provide also meaningful results with high information value
on imbalanced datasets. Since the meaning of these measures does not differ from the
original ones, their acceptation by a broad professional community is expected.

As the next step, generalization of the introduced concept for multiclass
classification problem is considered. However, less emphasis should not be placed on
the presented class balanced measures. In the work (Brodersen et al., 2010), posterior
distribution of a measure within the cross-validation has been considered. The way of
looking at measures provided by Brodersen et al. might be applied to all the class
balanced measures in order to obtain more detail information about their features.
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KRAJSKE MESTA SLOVENSKA A ICH FINANCNE ZDRAVIE

REGIONAL CAPITOLS IN SLOVAKIA AND THEIR FINANCIAL HEALTH

Andrea Tkacova, Peter Kone¢ny

Abstract: This paper focuses on the comparison of the financial health of regional
capitols in Slovakia. The theoretical part of the paper offers insight into the current
understanding of the financial health of cities. The main focus is on differences in the
understanding of this concept and the definition of basic financial indicators to be used
to evaluate the financial health of cities. Subsequently, the selected 13 financial
indicators that we used in creating their own comprehensive indicator of financial
health. It is calculated separately for the regional capitols of Slovakia in the years 201 1-
2014. In this paper we present the outcome of the main causes of the financial health of
the regional capitol. Designed a comprehensive indicator is then compared with the
results of indicator Institute Ineko who engages in assessing the financial health of all
cities in Slovakia.

Keywords: financial health, regional capitols, comprehensive indicator, indebtedness,
rentability, liquidity.

JEL Classification: H 70, H 72, H75.

Uvod

Finan¢né zdravie je nevyhnutnym predpokladom pre dosiahnutie cielov akejkol'vek
inStittcie. Podl'a Valachovej definicie finanéného zdravia, ktora sa vzt'ahuje na vSetky
druhy organizacii, za finan¢ne zdravi povazujeme taku jednotku, ktora je momentalne
schopné plnit’ svoje funkcie a poslanie bez ohl'adu na sektorovu prislusnost’ (Valach,
1999). V pripade podniku je teda financné zdravie podmienené schopnostou uhradzat’
svoje splatné zavazky, rovnako je dolezité splnit’ aj podmienky primerane;j likvidity
arentability (Bajus et al., 2015). Financné zdravie obce vypovedd o jej stave,
udrzatel'nosti hospodarenia a ¢i jej vo vSeobecnosti hospodarenie sposobuje alebo
nespdsobuje problémy (Valach, 1999). Za finan¢ne zdravli obec mozno povaZzovat’ taki
obec, ktora dokaze generovat’ zdroje na rozvoj svojho tzemia a na uskutocnovanie
potrieb svojich obCanova a nema problém so svojou schopnost’ou v€as uhradzat’ splatné
zavazky (Oplustilova, 2012). Takato obec je schopna zabezpecovat vsetky potrebné
verejné statky pre svojich obCanov bez potreby nadmerného zadlZzovania (Malicka,
2010). Prave zabezpeCovanie verejnych sluzieb je zdkladnou tilohou verejnej spravy
(Halaskova, 2012). Slovensky institit Ineko uvadza podobnu definiciu, ktord hovori, Ze
finanéné zdravie mesta, obce alebo vyssicho tizemného celku (VUC) vypoveda o tom,
do akej miery je hospodarenie udrzatelné a ¢ prislusnému mestu, obci alebo VUC
hospodarenie spdsobuje, alebo nespdsobuje problémy (Ineko, 2016).

V zahrani¢nej literatlire sa pojem finanéného zdravia obci objavuje castejSie.
Nengjdeme tu vSak jednotné vnimanie tohto pojmu, ktoré je viditeI'né predovsetkym
v pouzivani odliSného suboru ukazovatel'ov hodnotenia finan¢ného zdravia. V literatare
sa stretavame aj s terminom fiskdlne zdravie obci. Hendrick (2004) vo svojej Studii
zameranej prave na fiSkalne zdravie municipalit poukazuje na to, ze je mozné pouzit’
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rozne indikatory zaloZené na konceptoch fiSkéalnej krizy, danovej zataze, finan¢ne;j
kondicie, ¢i fiskalnej tiesne. Holandle et al. (2004) sa priklanaja k ndzoru Govesa et al.
(1981), ze termin, ktory najviac vystihuje finan¢né zdravie je financna kondicia, ktora
sa hodnoti na zaklade beznej likvidity, dlhodobej platobnej schopnosti, rozpoctového
hospodarenia a schopnosti thrady vydavkov na danu troven sluzieb. Goves et al. (2003)
neskor uvadzaju, ze je potrebné vziat' do uvahy aj environmentalne faktory. Berne
(1992) povazuje za financnu kondiciu schopnost’ obce splnit’ zaviazky voci veritel'om,
zamestnancom, danovym poplatnikom a d’alSim zucastnenym strandm, povinnost’
poskytovat’ im sluzby v si€asnosti aj budicnosti. Chaney et al. (2002) vidia financnu
kondiciu ako schopnost’ adekvatne poskytovat sluzby a spliat stdasné a buduce
zavazky. Wang et al. (2007) tvrdia, Ze ide o schopnost’ plnit’ si v€as svoje financné
povinnosti.

1 Formulacia problematiky

Vzhladom k tomu, Ze vnimanie financného zdravia obci moze byt pomerne Siroké,
vyvoléava to otazku ako je vhodné toto financné zdravie merat’. Zadkladom je stanovenie
ciela, sakym ideme finan¢né¢ zdravie obce urcit. Prvou moZnostou je zistenie
finan¢ného zdravia samotného mesta s moznostou hlbsej charakteristiky a vyvodenia
opatreni na jeho zlepSenie. Druhou moznostou je hodnotenie finanéného zdravia obci
pre ucely porovnania obci medzi sebou (Cabaleiro et al., 2012). V literature sa
najCastejSie stretdvame s hodnotenim finan¢ného zdravia pomocou ukazovatel'ov
vynosov, nakladov a dlhu. V niektorych studiach je kladeny doraz iba na financné
aspekty, avSak stretavame sa aj s pripadmi hodnotenia finanéného zdravia obci pomocou
socialno-ekonomickych ukazovatelov. Rovnako existuju aj rozdiely v pocte
ukazovatel'ov, ktoré reprezentuju financné zdravie. Niektori autori uvadzaji viacero
pomerovych ukazovatel'ov ako napriklad Clark (1977) a Zafra et al. (2009), zatial’ o ini
vytvaraji suhrnny index hodnotenia financného zdravia, ktory mézeme najst’ v Stadiach
Browna (1993), Cohena et al. (2012), Kloha et al. (2005) a napriklad aj v praci Mercera
a Gilberta (1996).

Prvopociatky hodnotenia financnej situdcie organizicii verejnej spravy néajdeme
v praci Grovesa, Godseya a Shulmana (1981), ktori sledovali po vzore korporatnej sféry
hodnotenie finan¢nej situdcie v organizaciach verejnej spravy. Sledované ukazovatele
vychadzali z finan¢nej, demografickej a ekonomickej oblasti. Brown (1993) vychadza
z podobného hodnotenia ukazovatel'ov, avSak na priklade finan¢ného zdravia 750
mensich miest a obci v USA. Brown upozoriiuje, Ze interpretacia financného zdravia za
pomoci sthrnnych ukazovatelov je mozna len v pripade, ak porovnavame obce z
hladiska velkosti. Pouziva pritom tdaje z uctovnych zavierok, ktoré priraduje do
jedného z 10 indikatorov, za pomoci ktorych je vytvoreny jediny indikator finanéného
zdravia. V roku 1998 bol Brownov test pouzity v $tadii Honadla a Lloyd-Jonesa (1998),
ktori za hlavné podmienky ukazovatela finanéného zdravia povazuju jednoduchost,
zrozumitel'nost’, schopnost’ zaujat’ Siroku verejnost’ a véasnu zverejnitelnost’. Subjekty
su porovnavané opat’ podla poctu obyvatelov, priCom sa na zéklade ukazovatela
vyvodzuju aj d’alSie kroky veduce k zlepSeniu finan¢ného zdravia obce.

Finan¢nej vykonnosti municipalit sa venoval aj Carmeli (2007), ktory ju hodnoti
z dvoch stran, a to z finan¢nej a ako rozvoj municipality. Podl'a Wanga, Dennisa a Tua
(2007) je pri sledovani finanéného zdravia municipality potrebné sledovat’ Styri oblasti,
ato penaznu likviditu, rozpo¢tovu solventnost’, dlhodobu solventnost’ a solventnost’
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v poskytovani sluzieb. Svoboda (2015) uvadza syntézu oblasti, ktoré by mali byt
predmetom skimania finan¢ného zdravia municipalit. Ide o petaznu likviditu,
rozpoctovu likviditu, solventnost’, kvalitu a rozsah verejnych sluzieb, ekonomicku
flexibilitu a nezéavislost’ na cudzich zdrojoch.

Oplustilova (2012) v svojej praci navrhuje komplexny ukazovatel’ finan¢ného
zdravia pre hodnotenie Ceskych miest, ktory by bolo mozné pouzit’ bez ohl'adu na
velkost’, ¢1 rozsah posobenia mesta. Sleduje 5 ukazovatelov z oblasti rozpoctového
hospodarenia (vaha 40%), 3 ukazovatele likvidity (20%), 4 ukazovatele zadlZenosti
(40%), pricom zohl'adiiuje velkost’ mesta.

Na Slovensku sa hodnotenim finanéného zdravia zaobera institait INEKO , ktory
kazdoro¢ne hodnoti finan¢né zdravie 2930 slovenskych obci a 6smych vysSich
uzemnych celkov. Jedinym zdrojom udajov o finanénych ukazovateloch pre institut
INEKO je Datacentrum, ktoré je v pdsobnosti Ministerstva financii SR. Nevyhodou
tohto zdroja udajov je to, Ze sa nemusia zhodovat’ so skutocnymi udajmi v Gctovnictve
obci, a teda Ineko negarantuje spravnost’ prezentovanych udajov. Medzi najdolezitejSie
ukazovatele finan¢ného zdravia patria ukazovatele ako celkovy dlh, dlhova sluzba,
zavazky aspon 60 dni po splatnosti, okamzita likvidita a zédkladna bilancia. Vysledné
skoére vznikne ako vazeny aritmeticky priemer parcidlnych skore z tychto uvedenych
oblasti. Vahy pre tento vypocet su 1/3 — celkovy dlh (vysSia vaha z dévodu vyssSieho
potencialneho rizika), 1/6 —dlhova sluzba, zavizky aspon 60 dni po splatnosti, okamzita
likvidita, zakladnd bilancia. Podl'a metodiky vysSie opisanej mestd mozu dosahovat
celkove skore od 0 po +6 . Hodnoty vysSie alebo rovné +3 poukazuji na zdravost’ mesta,
pricom ¢im je vysSia hodnota tym je mesto zdravSie a odolnejSie voci finanénym
vykyvom. Ak je mesto v Skéle od 0 po +3 naznacuje to problémy s financnou stabilitou
a s plnenim zakonnych kritérii. Je potrebné spomentt’, ze pre tidaje potrebné na vypocet
finan¢ného zdravia danej obce sa nepouzivaju len data z jedného roka ale ide o priemer
hodndt za posledné tri roky (Ineko, 2016).

2 Metody

Prispevok sa zameriava na tvorbu sthrnného indikatora financného zdravia krajskych
miest na Slovensku, priCom cielom indikitora je zostavit' poradie tychto miest.
Sledovanych bolo osem krajskych miest, konkrétne KoSice (KE), Banské4 Bystrica (BB),
Trnava (TT), Zilina (ZA), Nitra (NR), Presov (PO), Tren¢in (TN) a Bratislava (BA).
Skupiny sledovanych ukazovatel'ov boli vyberané predovsetkym na zaklade odbornych
studii. Datovym zdrojom boli zavere¢né ucty krajskych miest za roky 2011-2014.
V Case pisania prispevku neboli dostupné vsetky potrebné udaje za rok 2015. Pre
potreby zostavenia sthrnného indikatora financného zdravia kazdého krajského mesta
v kazdom roku bolo potrebné vytvorit' vlastni databdzu vstupnych finanénych
ukazovatelov, medzi ktoré patrili prijmy bezného rozpoctu, prijmy kapitalového
rozpoCtu, vydavky bezného rozpoctu, vydavky kapitalového rozpoctu, uvery od
Statneho fondu rozvoja byvania, zavizky po lehote splatnosti, zavizky neuhradené 60 a
viac dni po lehote splatnosti, neobezny majetok, kratkodobé pohl'adavky, financné ucty,
dlhodobé¢ zavizky, kratkodobé zaviazky, bankoveé tvery a vypomoci, pocet obyvatel'ov
k zaciatku roka, vydavky na splacanie istiny, urokové splatky, vysledok hospodérenia
za bezné a predchadzajice Gctovné obdobie, miestne dane, podielové dane a celkové
dotacie. Z tychto 21 vstupnych financnych ukazovatelom bolo vytvorenych trinast’
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indikatorov finan¢nej stability. Vztahy na vypocet pouzitych indikdtorov st uvedené
v Tab. 1.

Tab. 1 Vztahy pre vypocet indikatorov financnej stability

Indikator financnej | Vzt’ah na vypocet

stability
Celkovy dlh (%) bankové Gvery a vypomoci + dlhodobé zavizky — tvery od SFRB - zavizky z PE

bezné prijmy za predchadzajuci rok
Dlhova sluzba (%) vydavky na splacanie istiny + urokové splatky

bezné prijmy za predchadzajuci rok
ZavizKy aspoii 60 dni zavazky neuhradené 60 a viac dni po lehote splatnosti
po splatnosti (%) bezné prijmy za predchadzajtci rok
Okamzita likvidita (%) financné ucty

kratkodobé zavazky
Pohotova likvidita (%) finanéné Gty + kratkodobé pohladavky
kratkodobé zavazky

Bilancia beZného G&tu beiné prijmy — beiné vydavky
(%) beiné prijmy
Bilancia Kkapitalového kapitalové prijmy — kapitalové vydavky
uctu (%) kapitalové prijmy
Zikladna bilancia (%) beiné prijmy + kapitalové primy — beiné vydavky — kapitalové vydavky

beiné prijmy + kapitalové primy

Vysledok hospodarenia saldo bezného rozpoctu + saldo kapitalového rozpoCtu + saldo financnych operacii

na jedného obyvatela pocet obyvatel'ov
(eur)
Dariova sila obce (eur) mietsne dane + podielové dane

pocet obyvatelov

Finanéna sila obce (eur) mietsne dane + podielové dane + dotacie

pocet obyvatel'ov

Miera vlastné prijmy
samofinancovania (%) bezné vydavky
Miera sebestacnosti vlastné prijmy + danové prijmy
(%) celkové prijmy

Pozndamka: SFRB- §tatny fond rozvoja byvania, PE — predfinancovanie eurofondov
Zdroj: Sebova, 2012, Ineko, 2016, Zdakon ¢. 583/2004, 2004.

Medzi Casto pouzivané skupiny ukazovatel'ov pre hodnotenie finanéného zdravia
obci patria ukazovatele zadlzenosti, likvidity a hospodarenia (Ineko, 2016, Oplustilova,
2012). Kedze v definicii financného zdravia sa hovori aj o nezavislosti od cudzich
zdrojov (Svoboda, 2015) do suhrnného indikétora finanéného zdravia boli zahrnuté aj
ukazovatele samofinancovania. Pomerne nové pri hodnoteni finanéného zdravia su
ukazovatele finan¢nej a danovej sily, ktoré hovoria o sume dani a dotacii na jedné¢ho
obyvatela, ¢o ma vplyv na schopnost’ obce zabezpeCovat’ verejné sluzby v primerane;j
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kvalite, Co rovnako autori povazuju za dolezité (Dugasova, 2012, Holande, Lloyd-Jones,
1998).

Pre kazdy z 13 ukazovatel’ financnej stability bolo pouzité skére hodnotenia od 1
(najlepsie) po 5 (najhorsie), teda opacne ako pouZiva institat Ineko, pricom hrani¢né
hodnoty ukazovatela priradené k danému skore boli vytvorené ¢iasto¢ne podla inStitutu
INEKO ale vel'kou mierou podla vlastnej metodiky, resp. jednotlivych vysledkov
krajskych miest. Ako prvé boli vypocitané hodnoty stanovenych indikatorov pre kazdé
mesto v obdobi rokov 2010-2014. Nasledne bol vypocitany priemer tychto hodnot pre
dany indikator, ktory bol porovnany s priemernou hodnotou vykazovanou institiiciou
Ineko. Tieto dve hodnoty boli opit’ spriemerované a predstavovali stred intervalu pre
dosiahnutie troch bodov v hodnotiacej Skdle. Krajna hranica pre skore 1 a 5 bola
stanovend ako priemer maximalnych, resp. minimalnych hodnét pre dany indikator za
najvyssSiu hodnotu daného ukazovatela v obci. Pri ukazovateloch zadlzenosti a
hospodarenia bol postup stanovenia skore iny, ked’ze bolo nutné zohl'adnit’ zdkonné
kritérid, ktoré s blizsie popisané v Zakone ¢. 583/2004 Z. z. o rozpoc¢tovych pravidlach
uzemnej samospravy. Pre ukazovatel’ celkového dlhu predstavovalo hrani¢nt hodnotu
60%, pri ukazovateli zavizky po lehote splatnosti viac ako 60 dni bola hranica 15% a
pre dlhovu sluzbu to bolo 25%. Rovnako boli reSpektované aj podmienky kladené na
vysledné saldo bezného, kapitdlového a celkového rozpoctu obce. Skére pre jednotlivé
indikatory finan¢nej stability uvadza Tab. 2

Tab 2. Skore financného zdravia jednotlivych ukazovatel’ov financnej stability

Skore FZ 1 2 3 4 5
CD 0-15 15,1-30 30,1-45 45,1-60 60,1 a viac
DS 0-5 5,1-10 10,1-20 20,1-25 25,1 a viac
Z 0-1 1,1-5 5,1-10 10,1-15 15,1 a viac
OL 101 a viac 76-100 51-75 26-50 0-25
PL 121 a viac 101-120 81-100 61-80 0-60
BBU 10,1 a viac 6,1-10 3,6-6 0,1-3,5 0 a menej
BKU 20,1 a viac 10,1-20 0,1-10 -14,9-0 -15 a menej
VH 40,1 a viac 25,1-40 10,1-25 0-10 0 a menej
7B 10,1 a viac 5,1-10 0,1-5 -15-0 -15 a menej
DSO 371 a viac 341-370 311-340 281-310 280 a menej
FSO 481 a viac 450-480 431-451 411-440 410 a menej
MST 0,75 a viac 0,67-0,74 0,59-0,66 0,51-0,58 0,5 a menej
MSF 0,81 a viac 0,71-0,8 0,61-0,7 0,51-0,6 0,5 a menej

Zdroj: vlastné spracovanie autormi

Finan¢né zdravie je pocitané pre kazdy rok samostatne, to znamena ze je mozné ho
kazdoro¢ne vypocitat’ za posledné uzavreté obdobie, ktoré je nezavislé od roku pred
poslednym uzavretym obdobim. Jeho vysledné skore je v rozmedzi hodnot jeden az pat
podla hodnotenia jednotlivych financnych ukazovatel'ov, kde 1 je vyborné finan¢né
zdravie, 2 — dobré finan¢né zdravie, 3 — uspokojivé financné zdravie, 4 — dostatocné
finan¢né zdravie, 5 je nedostato¢né financné zdravie.

Po stanoveni skére pre dané indikatory finan¢nej stability bolo vytvorenych pat
sledovanych oblasti a ur¢ené vahy tak pre tieto oblasti, ako aj pre ukazovatele financnej
stability, ktoré sa v nich nachadzaju, o znazoriiuje Tab. 3. Vahy pre dané oblasti boli
urCené¢ na zdklade analyzovanych S$tadii, zdkonnych kritérii a vdh stanovenych

197



inStituciou Ineko. Napriklad hrani¢né hodnoty pre ukazovatele zadlZenosti s stanovené
zakonom, teda pri ich nedodrzani mé obec obmedzené moznosti ¢erpania navratnych
zdrojov financovania, Cerpania eurofondov, pripadne sa moze dostat’ do ozdravného
rezimu alebo nutenej spravy. Z tohto doévodu ma tato oblast az 50%-tni vahu
v celkovom indikatore finanéného zdravia. Po 20%-tnu vahu maju ukazovatele likvidity
a hospodarenia. Likvidita je pre obec dolezitd z hl'adiska dostatku financii na krytie
svojich kratkodobych zavdzkov. Problémy s dostato¢nou likviditou mézu mat’ za
nasledok existenciu zavdzkov po lehote splatnosti nad 60 dni, ¢o upravuje zakon.
Vysoka véha ukazovatel'ov hospodérenia je spdsobena rovnako zdkonnymi kritériami,
ked’ze zakon upravuje aké saldo daného rozpoctu musi byt’ v obci planované. Problémy
s hospoddrenim obce sa priamo odrazia na zabezpeCovani verejnych statkov
(Halaskova, 2013), ktorych kvalita je odrazom financného zdravia obce. 15%-tn4 vdha
bola pridelend ukazovatelom sebestacnosti a samofinancovania, ked’Zze hovoria
o finan¢nej kondicii obce vzhl'adom na jej rozvojové moznosti. Tieto indikatory sa
vyrazne posilnili po realizacii fiskalnej decentralizacie po roku 2005 (Sebova, 2012).
Ukazovatele danovej a finan¢nej sily ziskali vahu 10%, ked’Ze patria medzi pomerne
nové ukazovatele, ktoré st zahrnuté do hodnotenia finan¢ného zdravia. Hovoria
0 objeme miestnych a podielovych dani, pripadne aj dotacii na jedného obyvatela, ¢o
predstavuje mnozstvo penazi, ktoré ma obec vyclenené na zabezpecenie origindlnych
a prenesenych kompetencii na jedného obyvatela. To ma priamy vplyv na kvalitu
ponukanych verejnych statkov v obci.

Tab. 3 Prehl’ad indikatorov financnej stability pouZitych pri tvorbe suhrnného indexu
financéného zdravia krajskych miest a ich vahy

Sledované oblasti Ukazovatele financ¢nej stability

Ukazovatele zadlzenosti (35%) Celkovy dlh (CD),(50%)

Dlhova sluzba (DS) (25%)

Zaviazky aspon 60 dni po splatnosti (Z), (25%)
Ukazovatele likvidity (20%) Okamzita likvidita (OL), (50%)

Pohotova likvidita (PL), (50%)

Ukazovatele hospodarenia (20%) | Bilancia bezného uétu (BBU), (25%)

Bilancia kapitalového uétu (BKU), (15%)

Zakladna bilancia (ZB), (35%)

Vysledok hospodarenia na jedného obyvatel'a (VH), (25%)

Ukazovatele danovej a finan¢nej | Danova sila obce (DS), (50%)

0 o,
sily (10%) Finanén4 sila obce (FS), (50%)

Ukazovatele samofinancovania | Miera samofinancovania (MSF), (50%)

(1)
(70 Miera sebestacnosti (MST), (50%)

Poz: percenta v zatvorke predstavuju podiel sledovanych oblasti v sthrnnom indexe finan¢ného
zdravia a podiel vstupnych ukazovatel'ov v sledovanych oblastiach.

Zdroj: vlastné spracovanie autormi

Vysledny vztah na vypocet sthrnného ukazovatela financného zdravia obce ma tvar:
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Suhnny index financ¢ného zdravia obci = 0,35 * uk. zadlzenosti + 0,2 *
uk. likvidity + 0,2 * uk. hospodarenia + 0,15 * uk. samofinancovania + 0,1 *
uk. financnej a danovej sily (1)

Dany vztah umoziiuje urcit hodnotu suhrnného indexu finanéného zdravia pre kazdé mesto
v stanovenom roku. Cim je hodnota bliZsia k jednej hovorime o lep§om finanénom zdravi obce.
Obec tak moze zistit’ aké je jej celkové finanéné zdravie, pripadne ktora oblast’ alebo konkrétny
indikator je pre obec problémovy. Pri sledovani viacerych obci je mozné zostavit’ poradie,
pripadne sledovat’ zlepSenie, resp. zhorSenie finanéného zdravia obce v Case.

3 Rozbor problému

Podl'a zvolenej metodiky sme stanovili skére pre kazdy ukazovatel financnej
stability, vypocitali skére pre kazdi skupinu ukazovatel'ov a ndsledne podl'a vzorca
urc¢ili kone¢né skore financného zdravia, ktoré slizi na vzajomné porovnanie medzi
sledovanymi mestami a reprezentuje finan¢né zdravie obce. Na zdklade uvedenych
vypoctov je mozné obce hodnotit’ podla jednotlivych ukazovatelov, napr. podla
celkového dlhu, podla skupiny ukazovatelov napr. ukazovatele zadlZenosti
a samozrejme aj cez sthrnny index finanéného zdravia, ¢o mozno v kazdom pripade
zhodnotit’ aj v ¢ase od roku 2011-2014. Ako priklad uvddzame Tab. 4 s ohodnotenym
skore pre 13 sledovanych ukazovatel'ov mesta KoSice v rokoch 2011-2014.

Tab 4. Hodnotenie jednotlivych ukazovatel ov financéného zdravia mesta KoSice

Rok |CD DS [Z [OL |[PL |[BBU |[BKU |VH |[ZB |[FS [DS |MS | MST
2011 | 2 3 2 14 3 4 1 2 2 2 3 1 3
2012 | 2 2 2 |5 4 4 5 4 3 3 2 2 2
2013 | 2 1 2 |3 2 4 5 2 3 1 1 2 4
2014 | 2 2 2 |1 1 3 1 1 2 1 1 1 2

Zdroj: vlastné spracovanie autormi

V Tab. 4 je mozné vidiet, problémové boli ukazovatele likvidity a hospodarenia
v rokoch 2011-2013, pri¢om v roku 2014 doslo k zlepSeniu situécie.

Rovnakym spdsobom boli hodnotené vSetky krajské mestd a z nich bolo zostavené
hodnotenie miest v piatich oblastiach a celkové hodnotenie finan¢ného zdravia. Za rok
2014 je toho hodnotenie a celkové skore uvedené v Tab. 5.

Tab. 5 Skore financného zdravia krajskych miest v danych oblastiach za rok 2014

Skupiny ukazovatelov KE BB TT TN ZA PO NR | BA
Ukazovatele zadlZenosti 2 1,75 | 1,25 | 1,75 225 (225 |1,75 |3
Ukazovatele likvidity 1 1 1 3,5 2 2,5 2 2,5
Ukazovatele hospodarenia 1,85 |2,5 2,55 |34 2,2 3,7 3,15 | 3,65
Ukazovatele dafovej a finand. sily 1 1 2,5 1 1 1,5 1,5 2,5
Ukazovatele samofinancovania 1,5 2,5 1 2,5 1,5 1,5 2 2
Celkové skore za rok 2014 1,59 | 1,78 | 1,54 | 246 | 195 (240 |2,09 |2.83

Zdroj: vlastné spracovanie autormi

Vysledné hodnoty jednotlivych ukazovatel'ov finanéného zdravia maji svoje priciny.
V pripade Ziliny bola napriklad vysoka urovefi ukazovatel'a celkového dlhu zapri¢inena
uverom od Statu, ktory mesto ziskalo za Uc¢elom vykupu pozemkov v suvislosti
s investiciou automobilky KIA. V roku 2014 sa hodnota celkového dlhu pohybovala na
urovni 59,66%, €o je tesne pod zdkonnym limitom 60%. V Bratislave bol v roku 2014
problematicky ukazovatel’ dlhovej sluzby, ktory presiahol zdkonnych 25% a dostal sa
na uroven 34,43%, ¢o zhorSilo hodnotenie Bratislavy v ukazovateloch zadlZenosti.
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Néhly nérast tohto ukazovatela bol pravdepodobne sposobeny v dosledku zaratania
predcasného jednorazového splatenia ndvratnych zdrojov financovania. Naopak stabilne
nizku dlhova sluzbu si udrziava Trnava a PreSov. V pripade zaviazkov po lehote
splatnosti 60 a viac dni v pomere k beznym prijmom dosahoval najvysSiu hodnotu
PreSov (2%), ¢im naplnil jednu zo zakonnych podmienok na zavedenie ozdravného
rezimu. Tento stav bol vroku 2014 zapri¢ineny predovSetkym nizkou hodnotou
ukazovatelov likvidity, kde v pripade okamzitej likvidity pripadd na 1 euro zadvizkov
iba 0,8 eura likvidnych aktiv, v pripade pohotovej likvidity to je 0,9 eura, priCom
priemer obci na Slovensku je za rok 2014 na trovni 1,4 eura. NajlepSie na tom bola
Trnava, kde pohotova likvidita predstavovala 261%, ¢o znamena4, ze na 1 euro zavdzkov
pripada 2,61 eura likvidnych aktiv. Pri tejto Grovni okamzitej likvidity by vSak mesto
malo uvaZovat’ aj nad investovanim ,,voI'ného* kapitdlu v prospech mesta. V pripade
ukazovatel'ov hospodarenia je hodnotenie krajskych miest najhorSie. Bilancia bezného
¢ty je nad priemerom obci pocas celého sledovaného obdobia v Ziline a Trenéine.
V PreSove vSak v roku 2014 dosahovala bilancia bezného uctu -1,7%, ¢o modze pre
mesto predstavovat’ potencidlnu hrozbu neschopnosti plnohodnotne zabezpecit' chod
samospravy. V pripade zdkladnej bilancie mali slovenské mesta problémy
v pokrizovom obdobi, kde v roku 2010 bol celoslovensky priemer na urovni -12%.
Postupom casu sa tento stav zlepsil, aj ked’ v roku 2014 to je len 0,1%. KoSice maju
v pripade tohto ukazovatel’a kladny vyvoj a v roku 2014 je jeho hodnota 8,1%. Trenc¢in,
Nitra a Bratislava maju zaporné hodnoty zakladnej bilancie, ¢o je vSak spdsobené
vysokou troviiou kapitdlovych vydavkov, ktoré su pre vel'ké mesta typicke.

V Tab. 5 uvadzame vysledné poradie krajskych miest Slovenska aj s pridelenym
skoére v rokoch 2011-2014. Pri tomto komplexnom hodnoteni finanéného zdravia sme
zistili, Ze podl'a nami zvoleného indikédtora ma najlepSie finan¢né zdravie Trnava, a to
pocas celého sledovaného obdobia. Okrem prvej priecky sme unej zaznamenali aj
zlepsenie samotného skore za posledné tri sledované roky. Mesto nema problémy so
zadlzenostou a disponuje vysokou okamzitou likviditou aj vd’aka vlastnym prijmom
z priemyselného parku. Na druhej mieste v hodnoteni finanéného zdravia sa v rokoch
2011-2013 umiestnila Nitra, ktor v roku 2014 nahradili KoSice s lepSim skore aké mala
Nitra v minulosti. Dévodom toho, Ze sa Nitra posunula v rebricku nizSie, bolo
medzirocné zvysenie zavizkov o 6,7 mil. eur v dosledku financovania projektu obnovy
a modernizacie mestskych komunikacii prostrednictvom stikromnej spolo¢nosti. KoSice
si svoje finan¢né zdravie zlepSili a v roku 2014 hlavne tym, Ze nemaju problémy so
splacanim zavézkov, dosahuju nadpriemerné hodnoty likvidity a mesto disponuje
stabilnymi prijmami. Banskd Bystrica si za posledné obdobie zlepSila hodnotenie
financného zdravia a v roku 2014 bola uz na tretom mieste. Na jej dobré umiestnenie
nemalo vplyv ani rozpo€tové provizérium, v ktorom bolo mesto zaciatkom roka 2014.
Naopak najhorsie finan¢né zdravie spomedzi krajskych miest mala v roku 2011 Zilina,
v roku 2012 to bola Banska Bystrica, ktord sa vSak v roku 2014 dostala az na druhé
miesto a v roku 2013 a 2014 mala najhorsie finan¢né zdravie Bratislava. V Ziline to bolo
zapri¢inené uz spominanym Uverom v suvislosti s automobilkou KIA. V Bratislave bol
dévodom hlavne uver, ktory si muselo mesto zobrat’ na tthradu svojich starych dlzob.
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Tab. 6 Vyvoj skore financného zdravia krajskych miest v rokoch 2011-2014

Poradie | 2011 2012 2013 2014

1. Trmava (1,68) Tmava (1,84) Tmava (1,74) Trava (1,54)

2. Nitra (1,88) Nitra (1,9) Nitra (1,98) Kosice (1,59)

3. Kosice (2,51) Bratislava (2,41) Trenéin (2,34) Ban. Bystrica
(1,72)

4. Trenéin (2,59) Zilina (2,63) Kogice (2,37) Zilina (1,95)

5. Presov (2,76) Presov (2,73) Zilina (2,38) Nitra (2,09)

6. Ban. Bystrica (2,86) | Trencin (2,78) Ban. Bystrica (2,5) | Presov (2,40)

7. Bratislava (3,12) Kosice (2,88) Presov (2,59) Trencin (2,46)

8. Zilina (3,36) Ban. Bystrica (2,91) | Bratislava (2,61) Bratislava (2,83)

Zdroj: vlastné spracovanie autormi

Pre porovnanie vysledkov ndsho hodnotenia finanéného zdravia s hodnotenim
institatu Ineko uvadzame nasledujucu Tab.6 a Tab7.

V Tab. 7 uvadzame porovnanie vysledkov v prvom sledovanom roku t.j. v roku 2011.
V pripade Ineka vSak ide v danom roku o ukazovatele pocitané z rokov 2008-2011
a Ineko negarantuje ich spravnost’, vzh'adom k tomu, Ze tidaje su Cerpané z Datacentra
anie zo zévereCnych uctov. Naopak v pripade naSich vysledkov bol ukazovatel
pocitany zo zavere¢nych Uctov, ktoré boli dostupné pre mestd za rok 2011, teda ide
o korektny zdroj. Z vysledkov vidime zhodu na prvom mieste, kde sa umiestnila Trnava
a na poslednom miestne, kde skoncila v roku 2011 Bratislava. Rovnako druhé miesto
patri v oboch pripadoch Trnave a piate PreSovu. Najvacsi rozdiel bol pri Trenc¢ine, kde
podl'a nasho hodnotenia skoncilo ako Stvrté a podl'a Ineka ako siedme.

Tab. 7 Porovnanie skore financného zdravia nami skonStruovaného indexu
financéného zdravia a institutu Ineko za rok 2011

Mesto Vlastny indikator INEKO (2008-2011)
Trnava 1,68 (1.) 4,5 (1)

Nitra 1,88 (2.) 4,4 (2.-3)

Kosice 2,51 (3) 3,2(4)

Tren¢in 2,59 (4. 2,5(7))

PreSov 2,76 (5.) 3,1(5)

Banska Bystrica 2,86 (6.) 44 (2.-3.)
Bratislava 3,12 (7) 2,7 (6.

Zilina 3,36 (8.) 2,3 (8.)

Zdroj: vlastné spracovanie autormi

Tab. 8 porovnava vysledky finan¢ného zdravia v roku 2014, pricom Ineko tu robi
vypocet z udajov za roky 2011-2014.

Tab. 8 Porovnanie skore financného zdravia nami skonStruovaného indexu
financéného zdravia a institutu Ineko za rok 2014

Mesto Vlastny indikator INEKO (2011-2014)
Trnava 1,54 (1.) 5,0 (1.)

Kosice 1,59 (2. 4,0 (4-5.)

Banska Bystrica 1,72 (3) 4,5(2))

Zilina 1,95 (4.) 4,0 (4-5.)

Nitra 2,09 (5.) 4,3 (3)

PreSov 2,40 (6) 3,6(7)

Tren¢in 2,40 (7.) 3,9 (6.

Bratislava 2,83 (8.) 3,5(8)

Zdroj: vlastné spracovanie autormi
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Z Tab. 8 vidime, Ze vysledky sa odliSuju hlavne z dovodu, Ze Ineko pracuje
s ukazovate'mi zadlZenosti a likvidity, zatial ¢o my sme pridali aj ukazovatele
hospodarenia, samofinancovania, danovej a financ¢nej sily. AvSak totozné je
umiestnenie na prvom mieste, kde sa umiestnila Trnava a na poslednom miestne, kde sa
za opét aj za rok 2014 umiestnila Bratislava.

4 Diskusia

Na zédklade nami zvolenych 13 ukazovatelov bol vytvoreny sthrnny indikéator
finan¢ného zdravia, ktory bol pouZzity na porovnanie O0smych krajskych miest na
Slovensku. Postupny proces tvorby indikdtora umoznil priebezne hodnotit’ jednotlivé
ukazovatele aj skupiny ukazovatel'ov a porovnavat ich medzi mestami ako aj v ¢ase. Na
zaklade vysledkov, ktoré sme dosiahli je mozné konstatovat, Ze dlhodobo mé najlepSie
finanéné zdravie spomedzi krajskych miest Trnava, ktora rovnako skoncila aj
v hodnoteni inStititu Ineko. Okrem Bratislavy mali ostatné mestd odliSné poradie
v pripade naSich vysledkov a vysledkov Ineka. Je to samozrejme spdsobené odlisnou
skupinou pouzitych ukazovatel'ov, resp. ukazovatele Ineka tvorili podmnoZinu nami
sledovanych ukazovatel'ov. Rovnako je pouzity aj iny systém stanovenia vah, z ¢oho
vyplyva vysledny vzt'ah na vypocet komplexného ukazovatela finanéného zdravia. Na
druhej strane je nutné spomenut’ aj to, Ze Ineko negarantuje Uplnt spravnost’ vysledkov
vzhl'adom k tomu, Ze vyuZiva Datacentrum anie samotné uctovné vykazy obci.
Z Casového hladiska totiz nie je mozné zvladnut’ analyzu vykazov pre vSetky obce na
Slovensku. V danom prispevku st pouZité konkrétne zaverecné Gcty krajskych miest za
kazdy zrokov 2011 az 2014 atym by mala byt zabezpecené spravnost’ vypoctov.
SkonStruovany indikator finanéného zdravia by mal komplexnejSie a pravdivejSie
sledovat’ a hodnotit’ finan¢né zdravie krajskych miest, o by mohlo byt povazované za
jeho vyhodu. Na druhej strane vacsi pocet ukazovatel'ov vedie k casovo narocnejSiemu
vypoctu a moznosti horSieho pristupu k vSetkym ukazovatel'om potrebnym na vypocet
skonstruovaného indikatora. Vo vSeobecnosti je vSak aj uvedeny ukazovatel mozné
pouZit’ na hodnotenie finanéného zdravia akejkol'vek obce na Slovensku. Jeho pridanou
hodnotou je aj to, ze umoziluje hodnotit’ finan¢né zdravie aj po vybranych skupindch
indikatorov a moze sluzit’ aj na porovnanie medzi zvolenymi obcami napr. v kraji alebo
regidne. V praxi by mala obec na detekciu finanéného zdravia vyuzit’ ako prvé vysledky
Ineka, ktoré poskytuji kvalitné odhady finanéného stavu obce. Nésledne obec moze
vyuzit metodiku popisant v prispevku, ktord ur¢i financné zdravie obce presnejSie
z konkrétnych uctovnych zavierok.

Zaver

Hodnoteniu finan¢ného zdravia obci sa venuje v zahrani¢ni ale uz aj na Slovensku
dostatona pozornost’. Aj napriek tomu vSak absentuje jednoznacnd definicia tohto
pojmu, ktora by presne urcila oblasti hodnotenia. Z tohto dévodu sa stretdvame so
Studiami, kde si autori sami volia podobné, aj ked’ nie totozné skupiny ukazovatelov,
ktoré nasledne povazuji za nosné pre urcenie finanéného zdravia obce. Pri kazdom
hodnoteni finanéného zdravia obce je teda potrebné urcit, aky je ciel daného
ukazovatel’a finan¢ného zdravia a pre koho st vysledky uréené. Prispevok sa zameriava
na tvorbu sthrnného indikatora financného zdravia, ktory je uréeny na zhodnotenie a
komparaciu financného zdravia krajskych miest na Slovensku. Priebezné a celkové
vysledky hodnotenia mézu byt’ prinosné pre predstavitel'ov krajskych miest, ktori na ich
zaklade dokazu detekovat’ problémové oblasti v meste. Rovnako su v prispevku
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uvedené pomerne jednoduchy ndvod ako sthrnny indikator vypocitat’. Jeho interpretacia
po castiach samozrejme vyzaduje znalost’ interpreticie jednotlivych Cciastkovych
indikatorov, ¢o vSak nebolo predmetom nasho prispevku.

Na zaklade skonstruovaného indikétora finan¢ného zdravia je mozné konStatovat’, Ze
v rokoch 2011-2014 ma najlepSie finan¢né zdravie Trnava v dosledku nizkej hodnoty
celkového dlhu, dobrej schopnosti splacat svoje zavéizky a dostatocnej likvidite.
KoSiciam sa za posledné roky podarilo zlepsit’ si svoje finan¢né zdravie a za rok 2014
sa umiestnili na druhom mieste. Nasleduje Banska Bystrica a Zilina, ktorej zhorenie
financného zdravia zapri€inili zadvazky v suvislosti s prichodom automobilky KIA.
Ziline v$ak tato investicia prinesie mnoho benefitov, pricom hlavnym z nich je rast
zamestnanosti. Nitra sa v rebricku posunula nizsie aj v dosledku financovania projektu
obnovy amodernizacie mestskych komunikacii prostrednictvom stkromne;j
spolo¢nosti. Na Siestom mieste bol PreSov, ktory mal v poslednych rokoch problém
z likviditou a nasledne s uhrddzanim zévizkov nad 60 dni. Na siedmom mieste skoncil
Tren¢in aza nim Bratislava, ktord v désledku vysokych kapitdlovych vydavkov
a potrebe tiveru na splatenie starych dlhov skoncila na poslednom mieste.

Hodnotenie finanéného zdravia na zédklade uvedenych ukazovatel'ov by mohlo byt
zakladom financného hodnotenia mesta. Pri celkovom hodnoteni mesta je vSak potrebné
brat’ do ivahy aj pric¢iny zhorSujuceho sa finan¢nych ukazovatel'ov. Vysoké kapitalové
investicie totiz negativne posobia na dané ukazovatele, na druhej strane vSak mestu
prinaSaju benefity v podobe lepsej infrastruktiry, kvalitnejSich verejnych sluZzieb, ¢i rast
zamestnanosti v danom meste a okoli.
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EVROPSKE FONDY — MANAGEMENT RIZIK V OBLASTI
VEREJNEHO SKOLSTVI

EUROPEAN FUNDS - MANAGEMENT OF RISKS IN PUBLIC
EDUCATION

Kamila Turec¢kova, Jan Nevima

Abstract: In the programming period 2007-2013, the Czech Republic was allowed to
draw 26,7 billion euros from European funds. After joining the European Union in
2004, the Czech Republic gained an access to European funds by means of submitting
individual or simplified projects within individual operational programmes. In the
period 2007-2013, drawing funds from the European Union expanded to a great
extent, but due to the initial project boom a great amount of projects failed to be
successful as they were overwhelmed by the risks of project management. In the first
part, risks of project management are introduced in general perspective which is
universal for any other project. In the second part of the article, examples of risks in
European funds are published. The last part of article deals "bad practices" in case of
public education. Despite certain imperfections that can occur when drawing funds
from the European Union, these funds represent an important financial tool for further
growth of competitiveness of schools. The contribution is not only hypothetical, but
also presents us with some relevant real-life examples from the sphere of public
education in the Czech Republic.

Keywords: Programming period, Project, European funds, Risks.
JEL Classification: 022, H43, G32.

Uvod

Ceské republice se vstupem do Evropské unie vroce 2004 naskytly piileZitosti,
u nichZz nebylo mozné piedem odhadnout, jaké efekty budou jednotlivym
ekonomickym subjektim ptinéaset. Jednou z té€chto ptileZitosti byl ptistup k evropskym
fondim. Moznost ziskat finanéni prostfedky pro uskutecnéni vlastniho projektu se
stala velmi ldkovou. Mnozi zadatel¢ a posléze jiz samotni pifijemci si Casto
neuvédomovali rizika spojend s Cerpanim téchto prostfedkd. Ackoliv programovaci
obdobi 2004-2006 znamenalo start Eerpani pro CR v roli fadného ¢lena Evropské unie,
teprve programovaci obdobi 2007-2013 plné otevielo moznosti v pfistupu k novym
projektim.

V programovacim obdobi 2007-2013 mohla Ceska republika vyuZit nabidku
vy&erpat z evropskych fondd 26,7 miliardy eur. Kromé toho si musela jesté CR zajistit
dofinancovani t&chto projekti ze statniho rozpoétu. Ceska republika si vytvofila pro
ziskavani finan¢nich prostredki z fondii EU — stejné jako ostatni Clenové Evropské
unie - soustavu programovych dokumentii a nezbytné instituciondlni zajiSténi.
Narodni strategicky referen¢ni ramec (MMR, 2007) predstavuje zékladni
programovy dokument Ceské republiky pro vyuzivani fondi Evropské unie v obdobi
2007-2013. Ve vétsing ptipadit byl totiz nastaven rezim spolufinancovani v poméru
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85:15 (EU:CR). Zadatelé, resp. pifjemci, z fad zastupcti vefejné sféry prakticky nikdy
nemuseli fesit spolufinancovani z vlastnich prostfedki, to se tykalo v pfevazné mite
pouze soukromych subjekta.

Mozna 1 tato skutecnost vedla k vytvoreni urcité iluze, Ze evropské fondy lze Cerpat
prakticky na cokoliv a to zplsobilo mnohdy velmi laxni pfistup zejména k finanéni
administraci projektd. VétSina problémi, které ptijemci pii Cerpani evropskych dotaci
maji, je totiz financniho charakteru. Vyskytovaly se vSak 1 jiné problémy, které
neukazovaly na chyby samotného systému evropskych dotaci, byly spiSe zplisobeny
zbyteéné piisnymi pravidly, které si CR nastavila na narodni Girovni. NeZ si jednotlivé
problémy a s nimi spojena rizika v dalsi kapitole pfedstavime, je nutno upozornit jesté
na jeden velmi ¢asto opomijeny fakt.

Kontrolni organy v CR i vramci instituci EU & fidici organy jednotlivych
operacnich programi zpravidla nikdy nezajimalo, co se v rdmci uspesnych projektii
podatilo vytvoftit ¢i jakd pozitivni zména nastala. VSe se tocilo pouze kolem mnohdy
nest’astné nastavenych monitorovacich indikatort, které¢ vSe pfepocitavaly na cCisla, ne
na kvalitu ¢i vytvofenou pfidanou hodnotu, ve srovnani se situaci na zacatku
realizovanych projektli. Domnivame se, ze je to velkd Skoda, protoZe se tim upozad'uje
velké mnozstvi vykonané prace, kterda mnohdy nebyla na prvni pohled vidét.

Ackoliv jsme nyni v dal§Sim programovacim obdobi 2014-2020, neni mozZné
objektivné konstatovat, zda se v tomto obdobi zméni portfolio rizik pro zadatele, resp.
ptijemce. I pies tuto skutecnost se vSak domnivame, ze fada rizikovych oblasti, kterou
v Clanku pifedstavujeme, bude uzce propojena také se souCasnym programovacim
obdobim.

Pro zajisténi objektivnosti piispévku vSak chceme upozornit, ze v soucasném
programovacim obdobi je jiz pln€ napliovan Metodicky pokyn (MP) pro Fizeni rizik
ESI fondu v programovém obdobi 2014-2020 (MMR, 2014), u néhoz dochazi
k pribézné aktualizaci. Cilem tohoto pokynu je zavedeni systematického pfiistupu k
identifikaci, hodnoceni, zvladani, monitorovéani a vykazovani vSech vyznamnych rizik
systémovym, jednotnym a integrovanym zpusobem tak, aby tato rizika byla
minimalizovdna a vcas eliminovana. Cilem MP pro fizeni rizik 2014-2020 je také
dosahnout stavu, kdy rizika, ktera jsou komunikovéna s Narodnim organem pro
koordinaci (MMR-NOK), maji srovnatelnou vypovidajici hodnotu a je mozné s nimi
dale pracovat, pfedat navrhy na jejich minimalizaci na vys$i Uroven, napiiklad na
trovenr vlady CR, ¢ néaslednd piijimat napravna opatfeni pro sniZeni vyznamnosti
rizika a to nejen z tirovné fidiciho organu, MMR-NOK ¢&i Vlady CR.

Cilem pfispévku je upozornit odbornou i laickou vefejnost a predev§im samotné
zadatele, resp. piijemce evropskych dotaci ztad zastupci vefejného Skolstvi na
moznou hrozbu vzniku rizikovych situaci pfi feSeni téchto projektl a nastinit cestu
k jejich efektivnimu feSeni.

1 Management rizik evropskych dotaci

V této kapitole si postupné¢ ukdzeme v obecné rovin¢ zdkladni skladbu rizik
projektového managementu a to bez ohledu na to, zda jsou spojend s Cerpanim
evropskych fondl ¢i ndrodnich grantovych schémat. Rizika mohou byt v rovin€ pficin
predvidatelnych a ovlivnitelnych nebo pficin neovlivnitelnych (Némec, 2002). Pii
cerpani evropskych fondl se setkdvame zpravidla s prvni skupinou rizik, ackoliv se
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objevovala rizika i z druhé skupiny. Riziko neovlivnitelné se tykalo naptiklad zmény
legislativy v oblasti datiovych zdkont, konkrétné Slo o zménu DPH. Pii ptipravé
projektu se pocitalo s tim, ze se sazba DPH ménit nebude.

Management rizik sehrava v projektovém fizeni klicovou ulohu. Je-li efektivné
nastaven jiz od pocatku realizace kazdého projektu, pak plati, ze by mél kazdého
pfijemce finan¢nich prostfedkli ochranit vnitini kontrolni systém organizace. Pfi
Cerpani evropskych fondi se vSak pfijemce musi fidit 1 vlastni dokumentaci
prislusného operacniho programu. Zpravidla se jedna o ptiru¢ku pro piijemce, kterd
nastavuje mechanismy finan¢niho fizeni ve vztahu k poskytovateli dotace.

Ani u dobie naplanovaného projektu nelze vyloucit rizika. Tlak na snizeni nékladd,
terminy realizace jednotlivych aktivit projektu ¢i pozadavky na kvalitu vysledku
projektu  komplikuji  schopnost  dosdhnout zamysSleného cile projektu.
Charakteristickym rysem rizikové situace (Korecky, Trkovsky, 2011) jsou netplné
informace a moznost, Ze pivodni ocekdvani nebudou naplnéna. Hlavni tlohou fizeni
rizik je proto snaha zajistit co moznd nejkompletnéj$i informace a minimalizovat
nejistoty v planovacim a fidicim procesu.

Projektovy management u vefejnych projektl si sebou nese urcité zvlastnosti
(Ochrana, 2010). Ty jsou déany ptedev§im formalnimi ustanovenimi zékont
upravujicich ¢innosti doty¢nych subjektl ve veiejném sektoru ¢i zakony a vyhlaskami,
které upravuji zplisoby financovani vefejnych projektd a to vcetné vetejné kontroly
vetejnych projektl. Nyni si budeme klicova rizika postupné predstavovat.

2 Portfolio rizik evropskych dotaci

Vv

vefejnych zakazek. V této souvislosti je zdkladnim rizikem problém se specifikaci
zakazky vramci vyhlaSeného vybérového fizeni na dodavatele zbozi ¢i sluzeb.
V drtivé vétsin€ zaznamenanych piipadl se jedna o chybné stanovenou specifikaci pti
dodavkach vypocetni a prezentaéni techniky, coz je ve Skolach velmi ¢asto predmétem
vybérového fizeni, a vznika timto problém s transparentnosti vybérového fizeni. Pro
osoby bez pfisluSného technického vzdélani, nejlépe v oblasti ICT, mlze dojit zcela
neumyslné k uvedeni vyrobce pozadovaného komponentu [viz Ptiloha 2]. Zakladnim
doporucenim, které se zde nabizi, je kompletni posouzeni specifikace vefejné zakazky
ze strany poskytovatele dotace a upozornéni na ptipadné nesrovnalosti ve vefejné
zakazce jesSté pred jejim zverejnénim. To samoziejmé povede k ¢asové prodleve, ale
muze se tak snadnéji ptedejit problémim v budoucnu.

Naprosto odlisna je situace, pokud ptijemce uzavie nezakonnou dohodu s nékterymi
soutéziteli u vetejné zakazky na dodavky ICT. To je situace, kdy dochazi k tzv. déleni
trhu ¢1 predkladani fiktivnich nabidek. CozZ se projevuje predevsim tim, ze specifikaci
zakézky ptipravili misto zadavatele samotni dodavatelé a zadavatel ,,pouze* podepsal.

Navaznym rizikem pro piijemce je pfi odhaleni chybné zadané vefejné zakazky
naslednd vetejnospravni kontrola. Ta za¢ina vyslovenim podezieni na nesrovnalost.
Nesrovnalosti se pfitom rozumi poruseni pravnich ptedpisti EU nebo CR v disledku
jednani nebo opomenuti hospodarského subjektu, které vede nebo by mohlo vést
ke ztraté v souhrnném rozpoétu EU (resp. ESI fondi) nebo ve vefejném rozpoétu CR
¢i k zapocteni neopravnéného vydaje. Za nesrovnalost se nepokldda provedeni
neopravnéného vydaje na Grovni piijemce v ptipadé dotace poskytované v rezimu ex-
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ante a zdroven za predpokladu, kdy dojde k odhaleni tohoto neopravnéného vydaje
a provedeni dostate¢né finan¢ni opravy pied schvéalenim zadosti o platbu, v opa¢ném
ptipadé nasleduje predani podnétu na mistné piisluiny Finanéni titad (FU), aby toto
podezieni na nesrovnalost proSetiil — jedna se o podezieni na poruseni rozpoctové
kazné. K samotnému kontrolnimu mechanismu, ktery je nastaven platnymi pravnimi
piedpisy v CR, samoziejmé nemame 7adné piipominky. Problém nastava piedev§im
vtom, kdy mistné piislusny FU ma proSetfovat tieba kvalitu vytvofenych
vysledkt/vystupli v projektu a tato Cinnost je vysoce odbornd a bez znaleckych
posudki ji nelze kvalifikované provést. K urCitym absurditdm pii provadéni
vetejnospravni kontroly dochazi naptiklad v situaci, kdy finanéni manazer ¢i ucetni
projektu chybné zauctuje na vrub projektu fakturovanou castku za zbozi ¢i sluzby,
ktera je ze své podstaty zplsobilym vydajem. Velmi casto je to zplsobeno chybou
v fadu haléit ¢i korun, kdy fakturovana ¢astka obsahuje zaokrouhleni na celé koruny a
z prostiedkti projektového uctu je uhrazena nezaokrouhlena ¢astka véetné haléfového
rozdilu. I v tomto piipad€ dochdzi ze strany fidiciho organu piislusného operacniho
programu k podani podnétu na mistné p¥islusny FU k prosetien.

Vysledkem tohoto kroku je pak absurdni situace, kdy je sestavena kontrolni skupina
na FU a ta prosetiuje napiiklad ,,0jmu* ve vysi 0,66 K& [viz Piiloha 1], a¢koliv
piijemce situaci napravil a poskytovateli dotace objasnil. Cisté z ekonomického
pohledu jsou ndklady, které musi FU vynalozit, aby tuto zileZitost proSetiil,
mnohonédsobné vys§i nez samotna Castka, kterd je predmétem této kontroly. Do
budoucna se tedy jednozna¢né nabizi pfesné specifikovat financni hranici, od které je i
pro kontrolni organy viibec efektivni vefejnospravni kontrolu uskutecnit, to si sebou
samoziejm¢e nese 1 nutnost zménit piislusné predpisy v této oblasti, zejména Zakon ¢.
320/2001 Sb., o finan¢ni kontrole ve vetejné spravé ve znéni pozd&jsich predpisi
(Zékon 320/2001 Sb., 2001).

Ur¢itym multiplikatorem problémt v této oblasti je pak narizeny odvod finan¢nich
prostiedku v piipadé, kdy vysledek vefejnopravni kontroly prokaze pochybeni na
strané piijemce evropské dotace. Tehdy FU naiidi odvod a to v&etnd lhity pro
uhrazeni nezplsobilé Castky dotace. VétSina vetfejnych Skol se musi s touto situaci
vypoiadat sama a to bez ohledu na to, kdo je zfizovatelem této $koly. Skola v kazdém
piipad¢€ pii vzniku této Skodni udalosti musi informovat podle Zasad hospodareni
piispévkové organizace svého ziizovatele. Pomoc ze strany zfizovatele vSak v drtivé
vét§ing piipadt oekavat nemize. Skola tak musi hradit ¢astku z vlastnich prostiedk,
coz miize vést k ndslednému omezeni vydaji na platy ¢i bézné provozni prostiedky.
Naprosto idealni situace nastane v ptipad¢, kdy Skola miize nafizeny odvod uhradit
z vynosu z doplikové ¢innosti a neni tak postizena jeji hlavni ¢innost. V tomto smyslu
lze jediné na zfizovatele apelovat, aby kazdy ptipad takového jednéani fesil
individualng, zménu Zasad hospodareni pro piispévkové organizace oc¢ekavat nelze.

Prakticky kazda Skola musela v pribéhu realizace svych projekti rovnéz ftesit
problém se zajiSténim pribéZného financovani pfi realizaci svého projektu. Toto
riziko pfitom vznikd nejen u finanén¢ naro¢nych projektt. Prijemce si musi zajistit
z vlastnich finan¢nich prostfedki kryti aktivit, na které uz nemd prostredky ze
ziskané dotace, nebot’ zdlohovou platbu, kterou na pocatku feSeni projektu obdrzel, jiz
staCil v mezicase vycCerpat. Zejména mensi prispévkové organizace tak mnohdy staly
pied problémem, zda si vzit na kryti financni potfebnosti uvér ¢i pozaddat o mimotadny
ptispévek ziizovatele. V piipad€ uvéru je vSak rizik hned nekolik. Prvni riziko souvisi
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se splacenim urokii z uvéru, kdy Skola toto bfemeno musi nést pIn¢, nejde jej totiz
nasledné refinancovat z evropské dotace. Druhé riziko souvisi se situaci, kdy Skole
jako pfijemci dotace nebudou ze strany poskytovatele vSechny néklady uznany jako
zpusobil¢ a krom¢ urokli bude muset Skola financné pokryt 1 ¢astku nezpiisobilych
vydajl, resp. natizeny odvod.

Naprosto analogickym rizikem je krom¢ prubézného financovani jesté riziko
opozdénych plateb ze strany poskytovatele dotace. K zajiSténi lepSiho finan¢niho
kryti by tak turoky z uvéru na kryti pribézného ¢i opozdéného financovani mohly byt
hrazeny piimo z poskytnuté dotace. Toto feSeni by muselo byt nejen piedem
projednano v Evropské komisi, ale také by kazdy projekt musel mit v rozpoctu tuto
poloZzku uvedenu, coZ je v sou€asné situaci jen slozité realizovatelnym feSenim. Navic
by bylo velmi obtizné¢ pfedem odhadnout vysi Grokové sazby z tvéru a odhadnout,
z jaké jistiny se bude urok pocitat.

Do ostatni kategorie rizik — ovSem rovnéz uzce spojenou s financovanim, patii
riziko zajiSténi udrzitelnosti projektu po jeho skonéeni. Programovaci obdobi
2007-2013 bylo charakteristick¢ tim, ze vétSina podporenych projekti musela po
skonceni financovani z evropskych fondl zajistit z vlastnich prostfedkti jesté Sleté
obdobi tzv. udrzitelnosti. V pribéhu tohoto Slet¢ho obdobi musi kazdy piijemce
zajistit udrzitelnost vybranych aktivit, ke kterym se zavazal a je soucasti piislusného
¢lanku Rozhodnuti o poskytnuti dotace. Naklady na financovéni téchto aktivit hradi
plné piijemce. Nekteré Skoly nevénovaly udrzitelnosti adekvatni pozornosti jiz ve fazi
ptipravy projektu a neoSetiily si rozsah aktivit takovym zpusobem, aby jej byly
schopny pokryt z provoznich prostiedkii piispévkové organizace. V okamziku, kdy
poskytovatel dotace zjistil pfi kontrole udrZitelnosti, ze aktivity projektu nejsou
realizovany, nahlasil tuto skute¢nost mistng piislusnému FU k prosetieni. Nasledoval
postup obdobny pii podezieni na poruSeni rozpoctové kazné. Ne&ktefi piijemci tak
museli 1 nékolik let po ukonceni projektu vracet ur€itou procentudlni ¢ast dotace.
V sou€asném programovacim obdobi 2014-2020 jiz udrzitelnost zpravidla vyZadovana
neni.

3 Priklady Spatné praxe

V piedchozi kapitole jsme si vysvétlili mozna rizika plynouci z erpani evropskych
dotaci v obecné roving, v této kapitole chceme proto ukdzat na konkrétni priklady tzv.
Spatné praxe, kdy byly instituce vetejného Skolstvi pfi Cerpani evropskych fondl
neuspéSné, nebot” se dopustily jedndni, které zakladalo vznik rizikové situace.
Uvadime konkrétni ptipady z dot€enych vetejnych Skol a konkrétni problém, ktery pfi
kontrole projektl nastal.

Zasady transparentnosti byly poruseny pii vybérovém fizeni ,,Skola na druhou®
v ramci projektu ,,EU penize Skoldm*, kde Masarykova zakladni a matetska Skola
v Hnojniku uvedla hodnotici kritéria projektu bez popisu metody jejich hodnoceni.
Kontrola Finan¢niho Gfadu Moravskoslezského kraje pak zjistila, ze doSlo k poruseni
rozpoctové kazné, protoZze zadavatel mad povinnost veskeré ukony pii zadavani
zakazky &init jednoznaénym, prithlednym a srozumitelnym zptisobem (Kraus-Zurova,
2015). Skola musela nakonec vratit pouze 25 % z 686tisicové astky a stejné velké
penale, protoze kontrola Finan¢niho Gfadu prob&hla béhem trvani projektu, a nikoli az
na jejim konci, kdy by hrozila Skole povinnost vracet celou ¢astku.
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Rada problémovych projektd také vdéei svému neuspéchu netransparentnimu
zpracovani projektové dokumentace, kdy si fada Skol prokazateln¢ nechala
zpracovat podminky vybérového fizeni od firmy, ktera se néasledné¢ sama tohoto
vybérového fizeni aktivné ucastnila. Skoly, potazmo jejich zfizovatelé, se tak samy
ochudily o moznost vybrat tu nejlepsi nabidku, protoze podminky zakazky jiz byly
,5ité na miru“ firmé, jez s pfipravou projektu té ¢i oné $kole pomahala. Skoly tim
porusily vnitini pravidla poskytovani evropskych dotaci (CTK, 2011). Chybam ve
vybérovém fizeni se mél timto zptisobem dopustit Ustecky a Karlovarsky kraj pii
rozdélovani dotaci z ROP Severozéapad v projektu vystavby nové budovy Integrované
sttedni Skoly technické a ekonomické v Sokolové. Kraj hodnotil nabidky nejen podle
ceny, ale 1 podle zplisobu, jakym jednotlivé firmy skloubi stavbu s béznym provozem
Skoly, ¢imz bylo kritérium vybéru dle systému hodnoceni vybérového fizeni vyrazné
subjektivné ovlivnéno a nebylo dostatetné v projektu popsano. Ze strany Evropské
komise byla provedena finan¢ni korekce a Castka poskytnuté dotace byla snizena
(Zeman, 2013).

Korekei evropské dotace ve vysi piiblizné 12 milioni korun byla také dotcena
vystavba nové Skolky v Pobé&Zovicich na Domazlicku, protoZze mésto jakoZzto
zfizovatel pochybilo pfi zadavani vybérového fizeni na dodavatele stavby,
kdy stanovilo kritérium, které mohlo byt pii vybérovém fizeni diskriminacni.
Nespravné nastavenym kritériem vtomto pfipadé je mySlen tzv. index
diivéryhodnosti pro firmy, které se o zakdzku uchdzeji. Zde meély Pobézovice
stanovit vySi indexu pfili§ vysoko, atudiZ mély diskriminovat firmy, které na n¢j
nedosahly. Také je zde jeSté potieba pfipomenout, Ze korekci vyméfil radnici trad
Regionalni rady regionu soudrznosti Jihozapad. Problémem se také zabyval Utad pro
ochranu hospodaiské soutéze, ktery v dané véci pochybeni nezjistil. Zavéry Utadu pro
ochranu hospodaiské soutéze vSak urad Regionalni rady nemusi brat v potaz, a v tomto
ptipadné ani nevzal (CTK, 2014).

Diskriminac¢ni chovani pri stanoveni kritérii vybérového Fizeni se rovnéz méla
dopustit Zakladni Skola ve Vetovicich na Novoji¢insku pii Cerpani dotace na nakup
modernich  uCebnich  pomiicek zoperatniho programu Vzdélavani pro
konkurenceschopnost. Kontrola MSMT zjistila chyby ve vybérovém fizeni na
dodavatele techniky. Finan¢ni ufad tak Skole nafidil vratit dotaci ve vysi 420 tisic
korun i dvousettisicové penale (CTK, 2012b; Ceska televize, 2012b).

Chybného vyuctovani evropské dotace se méla dopustit Zakladni Skola Nerudova
vobci Ritany, kdy Spatné zaokrouhlila &astku pii zavéreéném vyuétovani
uskute¢néného projektu za zhruba jeden milion korun ureného na vybaveni ucebny
pracovnich cCinnosti. Absurdni i vtomto piipadé je, Ze se jednalo o pochybeni
v hodnoté¢ pouze 40 haléit, kdy StfedoCesky kraj, jeZ pterozdéloval evropské dotace,
poslal pfi zdvéreéném vyuctovani na projektovy ucet do obce o 40 haléii méne, nez
mél. Ty pak logicky pii celkovém zictovani projektu chybély (Havrankova, 2013).

Kvili pochybeni ve vedeni ucetnictvi vzdélavaciho projektu musela vratit
Integrovand stfedni Skola v Chebu zhruba 3,4 milionu korun z evropské dotace.
Nesrovnalosti v hospodafeni odhalila kontrola Karlovarského kraje, kdy z vySetfovani
vyplynulo, Ze v Ucetnictvi dochdzelo k nestandardnim operacim a ¢ast finan¢nich
prostiedki byla pouZita v rozporu s projektovou dokumentaci (CTK, 2012a).
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Dalsim c¢astym rizikem neuspéSnosti evropskych projekti je rovnéz poruSeni
nastaveného obdobi udrzitelnosti, na coz nékolikrat upozornil i Nejvyssi kontrolni
ufad (NKU, 2016). Napiiklad podkrkonosska Zakladni $kola Pecka se zaruéila k
udrzitelnosti projektu, kdy z evropského grantu byla Skola upravena na bezbariérovou
a rovnéz probéhla rekonstrukce odbornych uceben. Problémem v tomto konkrétnim
piipad¢ je, ze diky nizkému poctu zakd musela Skola uzavfit 2. stupen, na jehoz
vybaveni pravé finanéni prostfedky z evropskych fondd dostala (Ceska televize,
2012a). Riziko ,,neudrzitelnosti je tak obecnou hrozbou pro malé skoly v obcich, kde
klesa pocCet obyvatel €1 porodnost a Skoly tak nejsou schopny dostit nastavenym
zavazkim v oblasti udrzitelnosti.

Dal§im ptikladem poru$eni podminek udrZitelnosti je projekt MSMT na ziizeni
center podpory inkluzivniho vzd€lavani na zakladnich Skolach za vice jak 133 milioni
korun. V radmci tohoto projektu 9 regiondlnich center na podporu inkluzivniho
vzdélavani po ukonceni projektu bez ndhrady =zaniklo. Jinym problémem je
financovani projektti v obdobi udrzitelnosti, které je zajiStovano obvykle vefejnym
subjektem (zfizovatelem), a neni jiz pfimo dotovano z evropskych fondi. Toto riziko
je napiiklad medidln¢ diskutovano v kontextu nekterych védecko-vyzkumnych center
dotovanych z nakladnych projektii operacniho programu Vyzkum a vyvoj pro inovace.
Podle provedené kontroly Nejvyssiho kontrolniho tfadu u péti z jedenacti center hrozi
nesplnéni podminky udrZitelnosti, protoze se jim nedafi ziskat dal$i zdroje
financovani, zejména v aplikacni sféfe. Pozornost je tedy potieba vénovat praktickému
a efektivnimu vyuZiti vysledki projekti i po jejich ukonceni, kdy samotné dotace EU
nemaji jen financovat samotny projekt, ale také pomahat k dlouhodobému zlepSeni
v dané oblasti, a toto bylo pfi predlozeni projektti opomenuto (NKU, 2016).

Pochybeni pri vybéru dodavatele mélo udélat Nymburské gymnéazium, které
v ramci Operacniho programu Vzdélavani pro konkurenceschopnost potfadalo pro
ucitele ze zékladnich a stfednich $kol z Nymburska jazykové kurzy vcetné jazykového
pobytu v Anglii. Pochybeni pfi vybéru dodavatele kurzu v Anglii bylo zplsobeno
v obeslani 4 namisto 5 potencialnich dodavatelii, ¢imz byla porusena povinnost oslovit
vice uchazect. Jednalo se tak viceméné o formalni pochybeni, a nikoli o nedovolené
vyuziti evropské dotace. Rada StfedoCeského kraje Skole odpustila vraceni 75 %
castky (kraj je zfizovatelem gymndzia), Skola musela vratit z vlastnich piijma zbylych
25 % hodnoty dotace (Trejbal, 2013).

Chybu pfi Cerpani evropskych penéz udélala téZ obec Dymokury na Nymbursku,
kdy mistni Masarykova zdkladni Skola obdrzela z projektu ,,EU penize Skolam*
celkem pfiblizné milion korun, ale ¢ast vynalozenych prosttedkt (asi 347 tisic korun)
jim nebyla kontrolou uznana z diivodu tpravy ptvodni oboustranné smlouvy o dilo
s firmou zaji$t'ujici ndkup interaktivnich tabuli a vybaveni pocitacové uebny. Zména
smlouvy, byt s dobrym umyslem, je také proti pravidlim nastavenym pfi realizovani
evropského projektu. Diivodem pro upravy smlouvy s dodavatelem byla snaha skoly
uhradit zavazek firm¢ ve smluveném terminu zdivodu vyhnuti se sankce
z nezaplaceni, a to zvlastnich zdroji, protoZe penize z MSMT nebyly je§té na
projektovy ucet pripsany vcas (Havrankova, 2013).

Velmi zradné je, pokud se na fondech EU chtéji obohatit tfeti osoby. Tato situace
byla pfi¢inou neuspeéchu projektu ,,EU penize skolam* v Ploskovicich na Litoméficku
v Usteckém kraji. Mistni zakladni §kola si za zhruba 700 tisic pofidila velmi drahé
pocitace a diky dal§imu projektu ,,Krok za krokem* mela vybavit ucebny pro ptirodni
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védy za dalSich skoro pét milionli korun. Nové vedeni Skoly se snazilo ukoncit druhy
jmenovany projekt dohodou védomo si nesmysIné piedrazenosti sjednaného vybaveni
a sluzeb, ale neuspésn€. Projekt nakonec nemél zadného projektového manazera,
nebyla odevzdana monitorovaci zprava, kvili ¢emuz kraj odstoupil od smlouvy pro
poruseni smluvnich povinnosti a $kola byla tak nucena vratit zalohu necely milion
korun auhradit uloZenou sankci. V souvislosti stouto kauzou a podle zjiSténi
evropskych kontrolorti si na projektech podobné ,,ptivydélavali* také nékteifi radni a
regionalni politici napfic politickym spektrem (Pelgrel, 2013).

4 Komplexni FeSeni neexistuje

Nekoordinovana snaha o eliminaci vySe pifedstavenych rizik mnohdy paradoxné
vede k jejich prohlubovani a vytvaieni novych rizikovych situaci. Je to zplisobeno tim,
7e¢ v CR neexistuje v oblasti Cerpani evropskych dotaci komplexni systém pro
management rizik spojenych srealizaci projektd. S odstupem c¢asu ndm praxe
ukazuje, ze tato skuteCnost ma za nasledek nartst podezieni na nesrovnalost, kterou
musi nasledné prosetiit mistné€ pfislusny Finan¢ni Grad.

Ridici organy jednotlivych operaénich programti v$ak zatim nepfijaly Zadna
opatfeni, kterd by mohla vést Kk eliminaci vzniku téchto rizikovych situaci.
Z pohledu samotné implementace metodického pokynu (European Commisssion,
2013) doslo k urcitému posunu v podobé institucionalniho vzniku Vyboru pro Fizeni
rizik, ktery byl ustanoven na Ministerstvu pro mistni rozvoj v roce 2016. Vybor je
zfizen za ucelem eliminace zejména kritickych rizik v implementaci ESI fondl v
programovém obdobi 2014-2020, a to prostfednictvim diskuze a navrhovani opatteni.

Evropska komise na konci roku 2013 pfipravila ptirucku pro odhalovani podvodi a
to véetné ucinnych néstroji pro jejich identifikaci (European Commisssion, 2013).
Ptirucka vSak neobsahuje preventivni opatfeni pro zadatele, resp. ptijemce evropskych
fondid. RovnéZz je tfeba upozornit, Ze pro naplnéni principu efektivniho cerpéani
evropskych dotaci by bylo daleko vhodné&;si vénovat pozornost pravé prevenci rizik!

Kromé zpracovani ptirucky spustila Evropsk4 komise program Hercule 111 2014 —
2018 podporovany Evropskym uradem pro boj proti podvodim (OLAF) (European
Anti-Fraud Office, 2016). Tento program je zfizen pro prosazovani aktivit v oblasti
ochrany finan¢nich z4jmii Evropské unie a je zaméfen na odhalovani podvodl pfii
cerpani dotaci. Konkrétn¢ podporuje technickou asistenci pti odhalovani podvodného
jednani a predevSim se zaméfuje na osvétu v této oblasti formou vzdélavacich a
konferen¢nich aktivit.

Podvody v ESI se rozumi kazdé umyslné jednani nebo nelimyslné opomenuti
tykajici se pouziti nebo pifedlozeni nepravdivych, nespravnych nebo nelplnych
prohlaseni ¢i doklad, které mé za nasledek neopravnéné ptisvojeni nebo zadrzovani
prostiedkd ze souhrnného rozpoctu EU vedouci k pouziti téchto prostiedkli pro jiné
ucely, nez pro které byly piivodné poskytnuty.

Ackoliv mame v fesSeni rizik jesté znaCené rezervy, nabizi se urcita feseni, kterad
mohou vyznamné prispét k jejich efektivni eliminaci. Mohou to byt kuptikladu cestna
prohldSeni o neexistenci stietu zajmi u osob zapojenych do tvorby zadévacich
podminek vefejné zakazky ¢i prabézné vzdelavani zaméstnancti zapojenych do
realizace projektu. Dalsi cestou je zavést si nad ramec béznych standardii vlastni
projektovy kontrolni mechanismus spocivajici na jednoduché zasadé — neponechat vse
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na projektovém ¢i finanénim manaZerovi. Nastane-li jiz néjaky problém v procesni ¢i
finan¢ni strance projektu, pak je vzdy nejlepsi kontaktovat poskytovatele dotace a
informovat jej neprodlen¢ o vzniklé situaci. Timto jednoduchym krokem je mozné
elegantné predejit vzniku mnoha problémovych situaci v budoucnu.

Zavér

Cerpani evropskych dotaci otevielo Geskému kolstvi ptistup k novym horizontim.
Nékteré Skoly vSak mnohdy z neznalosti ¢i z vlastni laxnosti nevénovaly pozornost
moznych hrozbam, které jsou se ziskavanim dotac¢nich tituli spojeny. Minulé
programovaci obdobi v plném rozsahu ukézalo Siroké spektrum moZznych rizikovych
situaci. Z téchto rizik a ptipadné i vlastnich chyb by se mély poucit ptfedevsim Skolské
prispévkové organizace, které hodlaji vyuZit nabidku cCerpat evropské fondy 1
v soucasném programovacim obdobi 2014-2020.

Clanek usiloval o deskripci téchto rizik a upozornil na nutnost vénovat zvysenou
pozornost kvalitnimu fizeni projektu, které bude vZzdy respektovat zasady
managementu rizik.

Podékovani

Tento ¢lanek vznikl za podpory Ministerstva $kolstvi, mladeze a télovychovy CR v
ramci Institucionalni podpory na dlouhodoby koncepéni rozvoj vyzkumné organizace
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Prilohy
1) Kontrola ukon&eného projektu VS v Moravskoslezském kraji v roce 2012

Kontrola po ukonéeni Ne

projektu:

Nazev subjektu, ktery Ministerstvo Skolstvi, miadeZe a télovychovy CR, Odbor kontrol na misté
provadi/proved| kontrolu: Finanéni Gfad pro MS kraj

Cislo kontroly:

Nazev kontroly: Vefejnospravni kontrola

Datum zahajeni kontroly: 10.10.2012 Datum kontroly do:  10.10.2012

Napravna opatfeni spinéna:  Ano

Lhita ke splnéni napravnych

opatfeni:

Popis napravnych opatfeni:  Na zakladé zjidténi byly vyéisleny nezplsobilé vydaje ve vysi 0,66 KE vE. DPH.
Toto bylo po ukongeni kontroly feSeno jako podezfeni na nesrovnalost a

pfedano na pisluény FU pod internim éislem . Zprava o dafove
kontrole &.). z Finanéniho Ofadu pro MS kraj
doloZena pfilohou.

Zdroj: Vlastni upravy a zpracovani: Aplikace Benefit 7 (cit. 2016-09-07)

2) Nilez kontrolni skupiny u projektu ZS v Moravskoslezském kraji v roce 2013

Provedenau kontrolou bylo zjisténo Ze vramci zakladnich pozadavkl na sestavu PC byl
danovym subjekiem pozZadovan procesor AMD Athlon™ Dual-Core/Triple-Core, tedy
procesor konkrétniho vyrobce a konkrétniho typu.

Vzhledem k pfesné specifikaci uvedené u sestavy PC danovy subjekt nepostupoval
v souladu s €. 7.5.3. Vefejné zakazky, ¢ast Zakladni vymezeni oblasti zadavani vefejnych
zakazek Pfirucky pro Fadatela a pfijemne 1 4 OP VK. ve kigrém je stanoveno. Ze pfi urcenl
predmétu zakazky neni pfipustné uvadél v oznédmeni o zahdjeni vybérového fizeni, resp.
Vyzvé k podani nabidky nebo v zadavaci dokumentaci pozadavky nebo odkazy na obchodni
firmy, nazvy nebo jména a pfijmeni, specificka oznaceni zbozi a sluzeb, které plali pro
uritou osobu, popf. jeji organizagni slozku za pFiznacne, patenty na vynalezy, uZitné vzory,
prumyslové vzory, ochranné znamky nebo oznafeni pOvodu, pokud by to vedlo ke
zvyhodnéni nebo vylouceni uritych uchazecl nebo urgitych vyrobkd.

Danovy subjekt timto nedodrzel ustanoveni ¢asti 1| — Povinnosti pfijemce dotace, bodu 1 a5
rozhodnuti — pfi zadavani zakazek v ramci projektu je pfijemce povinen dodrzovat pravidla
zadavani vefejnych zakazek slanovena v Pfiruéce pro Zadatele a pfijemce 1.4 OP VK,
Odvod za poruseni rozpoGtoveé kazné je stanoven die ¢asti IV — Sankce a odvody, bodu 2,
odst. 4 rozhodnuli ve vyéi hodnoly vefejné zakazky, k niz se poruSeni rozpoctové kazné
vztahuje, tedy ve vysi 398 906,00 K¢,

Zdroj: Vlastni Gipravy a zpracovani: Protokol o seznameni daiiového subjektu s vysledkem
kontrolniho zjisténi (cit. 2016-09-07)
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MANAGEMENT OF EMISSIONS PERMITS: THREATS
OF THE EUROPEAN EMISSIONS TRADING SYSTEM

Frantisek Zapletal, Jan Ministr, Petr Reha¢ek

Abstract: Since the beginning of the millennium, heavy industrial companies in the EU
must face the threat related to duty of emissions trading. The aim of this paper is to
assess an impact of selected indicators of the emissions trading system (EU ETS) —
number of grandfathered permits (allowances) to a company for free and emissions
price for different type of permits. That is enabled by the parameterization and
sensitivity analysis of the simple linear programming model which maximizes the total
profit margin of the company. Analyses in this paper are performed using the data of
one real iron and steel producing company in the Czech Republic. The influence of the
chosen factors is explored for the second and the available part of the third trading
phase of the EU ETS.

Keywords: EU ETS; risk management; European Union Allowance; linear programming
JEL Classification: C44, C61.

Introduction

The aim of this paper is to analyze an influence of selected factors of the European
emissions trading system (EU ETS) on profit of participating companies. Companies
must face many constraints on their production. Except of traditional economical and
legislative restrictions, European industrial companies are also affected by legislative
constraints protecting the environment. Thus, decision-making on production of these
companies is influenced by environmental factors headed by carbon emissions trading.
All analyses will be performed for companies of so called carbon leakage sector. This
sector involves selected industrial branches where an amount of emissions released to
the atmosphere is extra large. This sector was established by (Directive EU, 2009). It is
not necessary to involve also other companies to analysis of influence of an amount of
freely allocated permits by the EU because these remaining installations either do not
currently get any such free allowances or at least it will be so in very short term.
An influence of emission permit price is the same for both carbon leakage company and
non-carbon leakage company. All the analysis is performed using data of one Czech
steel company. The steel sector is also involved in the carbon leakage sector, see
(Directive EU, 2009).

Emissions trading within the European Union is a frequent object of many researches
but most of them have analysed EU ETS’ factors only as a whole (e.g. system efficiency
analysis, econometrical analysis for forecasting the price of allowances etc.) and only
few of them investigate their influence on companies. Some optimization models
maximizing companies’ outputs with respect to the EU ETS have been already designed,
see e.g. (Rong and Landhelma, 2007; Tang and Song, 2012; Zapletal and Némec, 2012;
Zapletal, 2014; Zhang and Xu, 2013). One of them (Zhang and Xu, 2013) is also used
for analyses in this paper. The main benefit of this paper is the complex assessment of
the EU ETS’ influencing factors for the whole EU ETS system’s lifetime till September
2014 (more recent data are not available for free).

217



The paper is organized as follows. After this short introduction, Chapter 1 containing
basic principles of the EU ETS system follows. Legislative background and links
between the system and companies are presented there briefly. Chapter 2 consists of the
optimization model design and basic data on researched parameters of the EU ETS and
their descriptive statistics. Results of the performed analysis and their critical discussion
can be found in the Chapter 3. Finally, the paper is ended by conclusions and suggestions
for future possible research topics related with this paper.

1 Emissions trading Scheme of the EU (EU ETS)

The EU ETS is the main tool of the EU’s environmental policy which has been
established in 2005 by (Directive EU, 2003). The core idea of the system is that each
ton of the CO> released to the atmosphere by a company must be covered by one
emission permit. That means that increase in production leads to increase in profit but,
on the other hand, it will also cause an increase in need of emission allowances and thus
increase in costs. Currently, the EU ETS involves more than 12 000 industrial
installations inside the EU. A lifetime of the EU ETS is divided into phases — phase 1
(2005-2007), phase 2 (3018-2012) and current phase 3 (2013-2020). Conditions of
emissions trading have been changing gradually, see e.g. (Zapletal and Moravcova,
2013).

Emission permit flows between a company and its environment are illustrated in Fig. 1.

Fig. 1: Emission permit flows between a company and its environment

S
Secondary European S
markets Comission — ‘ Auctions of
freely allocated EUA’s spots
EUA ..
Allocation | Auctioning
erivatives Purc hase /
[ ¢ Permits used
CER, ERU | [#——| . Omflan_y e
.\ 1) Sell nstallation

Source: authors

In Fig. 1, it can be seen that three possible sources of allowances exist for companies.
The main source for companies from the already mentioned carbon leakage sector is a
flow of freely allocated permits by the European Commission. Other two flows are
common for all the companies in the EU ETS — additional permits can be purchased
either on a secondary market or via emissions auctions for a market price. On the other
hand, only one possibility to sell unused permits is accessible for all the companies —
secondary market where permits are traded. All flows mentioned above refer to two
main conditions affecting companies — market price of allowances and an amount of
allowances granted to companies for free. These two parameters of the system are
analysed further.

Allowances of the EUA type (European Union Allowance) in the form of a spot are the
basic and the most traded financial instrument of the EU ETS system. Above that,
derivatives of EUAs also exist, but they are of interest rather for speculators on the
financial market. Except of EUA’s, companies can also use allowances which have their
origin in the Kyoto worldwide emissions trading system — CER’s (Certified Emission
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Reduction). These CER’s are highly beneficial for European companies because their
price is much cheaper than in case of EUAs. The EU has come with 10% quota for using
CER’s by European companies to prevent companies from over-using CER’s which
would lead to EUA’s price drop, see (Directive EU, 2003).

The secondary market has been allowed to use since the very beginning of the EU ETS
system in 2005. It consists of many stock exchanges all around Europe (e.g. SendeCO2
in Spain, EEX in Germany, ICE in Great Britain etc.). Analysis of EUA allowance price
dependency among various stock exchanges was performed in (Zapletal and
Moravcova, 2013) Almost perfect correlation (with the correlation coefficient greater
than 99%) was proven there. That is why only prices from one chosen stock exchange
(SendeCO2) where used for the analysis in this paper because this stock exchange (as
one of few) enables also CER’s trading.

Emissions auction is a new channel for purchasing the permits launched in 2013
(Directive EU, 2009). The reason for this change was the fact that conditions for
allowances allocation had been changed for the third phase of the EU ETS system. The
already mentioned research (Zapletal and Moravcova, 2013) proved that almost perfect
correlation between prices at auctions and prices on the secondary market exists (with
correlation coefficient exceeding 99%). That is why a possibility of emissions
auctioning is not included in following analyses.

2 Optimization model and input data

In this chapter, the optimization model together with input data from the EU ETS
system on allowance prices for further analyses are presented.

2.1 Optimization model maximizing the total profit of a company

The following deterministic optimization model is an aggregation of the models
presented in (Zapletal and Némec, 2012) and (Zapletal, 2014). The model is
deterministic like the one in (Zapletal and Némec, 2012), on the other hand it enables
using the CER type of allowances like the one in (Zapletal, 2014).

Model presumptions are as follows:

all the model parameters are considered to be deterministic;

model is static, for only one period;

decision is made at the beginning of the period and it cannot be changed further;
the company always chooses a possibility of using the greatest possible amount
of CER’s (i.e. 10%) to cover its emissions.

The last presumption is supported by the fact that EUA’s have never been cheaper than
CER’s so far. Currently, CER’s are more than fifty times cheaper.
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max{m’y + (r —0.9-eTx) - pfU4 — 0.1 eTx - p°ER — ¢},
xy
d° <y <d¢
x<wv,
x=>0,y=>0,

where:

y € R™ is avector of product sales;

x € R" is avector of company’s production;

e € R™ isa vector of carbon coefficients indicating an amount of CO2 released by
production of a one unit of a particular product;

is a price of the EUA allowance type;

1s a price of the CER allowance type;

1s an amount of emissions permits granted to company for free;

m € R" is a vector of company’s margins;

c stands for total fixed costs of a company;

E € R™" is a unit matrix;

A € R is a matrix of technical emissions coefficients of a production;

d° € R" is a vector of lower bounds for sales (given by already signed contracts);
d® € R" is a vector of expected demands for the investigated period;

v € R" 1is a vector of company’s production capacities.

EUA

p
CER

p

T

The reduction of model variables would be possible by substituting of y by x (in
accordance with the first model constraint). The provided form was chosen in order to
keep the clarity of the model. Fixed cost (c) is not dependent on any model variable and
thus it does not affect the result of optimization. Therefore, it would be possible to
optimize the model excluding ¢ and then to decrease the optimal value by the value of
fixed costs in the end.

2.2 Input data for analyses

To be able to perform the analysis declared in the introduction of this paper, many
data are required like the data of some real industrial company on its production and
data related with the EU ETS system (amounts of freely allocated allowances and
allowance prices). Fig. 2 and Fig. 3 show a development of EUA’s and CER’s,
respectively. In Fig. 4, it can be seen a development of amounts of allowances granted
for free to the modelled company from the beginning of the EU ETS system (2005) till
the end of the third phase of the system (in 2020). Basic descriptive statistics of the data
sets mentioned above can be found in Tabs la-1c and 2. Many changes in EU ETS’
conditions were realised between the second and the third phase so these statistics are
also shown separately for these periods (the second phase is shown in Tab. 1b and the
third phase in Tab. 1c). All the data were aggregated from the Spanish stock exchange
SendeCO2!. Data on amounts of freely allocated allowances were gained from the
CarbonMarketData database?.

' Sendeco2.com

2 www.carbonmarketdata.com
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Fig. 4: Development of freely allocated amount of EUASs to the modelled company
(2005-2014)
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Rek Source: authors
The main difference between prices and these amounts is the fact that amounts are
determined directly by the central authority and prices are determined by the market.

That is why data till the end of the third phase of the EU ETS are already known.
All the outputs mentioned above were processed using the SPSS 22 software.

The data on the modelled company were provided by one steel company in the Czech
Republic. This company requires to be kept in anonymity because of the data privacy.
However, this fact does not influence results of the analysis.

Tab. la: Descriptive statistics of allowance prices in the second and third EU ETS
hases

Observations | Range | Min Max | Mean | Standard deviation
EUA 1721 | 25.60 2.70 28.3 | 11.57 5.965
CER 1721 | 22.53 0.07 22.6 8.16 6.412

Source: authors

Tab. 2b: Descriptive statistics of allowance prices in the second EU ETS phase

Observations | Range | Min Max | Mean | Standard deviation
EUA 1266 | 22.57 5.73 28.3 | 13.92 5.206
CER 1266 | 22.45 0.15 22.6 | 10.98 5.074

Source: authors

Tab. 3c: Descriptive statistics of allowance prices in the third EU ETS phase

Observations | Range | Min Max | Mean | Standard deviation
EUA 455 4.42 2.70 7.12 5.02 0.904
CER 455 0.65 0.07 0.72 0.31 0.181

Source: authors

Year
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Tab. 2: Descriptive statistics of amounts of allowances granted to the modelled
company for free

Observation Min Max Mean Standard dev.
Granted EUA 16| 12688 | 46450 | 261386.2 136764.008

Source: authors

3 Model verification and sensitivity analysis

Results of the optimization are shown in Tab. 3. It can be seen that the modelled
company is currently in loss of about 4 mil. EUR where about 10% of this loss is caused
by the emissions trading. These results correspond to values of input parameters current
in September 2014 (EUA price equals to 6.2 EUR, CER price equals to 0.56 EUR and
145,098 permits granted to the company for free.

Now, sensitivity analyses of obtained results will be performed when the input data
change in a range of historical data shown in Tabs. la-1c and 2.

A sensitivity analysis was performed using the parametrization in the MS Excel 2013
software.

Tab. 3: Results of the steel company’s profit optimization

\2! V2 V3 V4 V5
[tons] |Production [431451.3| 576840.5| 665365.6|/ 120000| 30000
[tons] |Sales 0 12000 620545.6| 120000| 30000
[EUR] Objective function Costs induced by
optimum: -4013185 | allowances: -406903
[EUR] | Optimal value excluding fixed costs: 47638910.05

Source: authors

As mentioned above, conditions of the EU ETS system have been changing very quickly
during its phases which influenced a development of both analysed parameters — price
of emissions permits and amounts of freely allocated permits to companies. That is why
these factors are both analysed further for each phase individually and for the second
and third phase together.

Figures 6a-8 show the results of the optimization. All these figures contain the
visualization of dependency of optimal profit (“%UF” curve) and costs given by
emissions trading on a change of chosen parameter (value ranges of parameters were
determined on the base of value range from previous periods. In order to keep higher
clarity of the figures, values of dependent variables are given in percentage change
in comparison with the current state (the current state is indicated by dotted vertical
lines). Mean values of probability distributions () of explanatory variables are indicated
by dashed vertical lines. Borders of blue rectangles correspond to bounds of intervals
[u - o; u + o], where o stands for a standard deviation.

Figures 6a-6¢ show an influence of changes in EUA prices (Fig. 6a for values of
parameters according to the variation range in the second and third EU ETS phase
together, Fig. 6b for values of the second phase only and Fig. 6¢ of the third phase only).
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Figures 7a-7c present an influence of changes in CER prices (Fig. 7a for values of
parameters according to the variation range in the second and third EU ETS phase
together, Fig. 7b for values of the second phase only and Fig. 7c of the third phase only).
Finally, Fig. 8 demonstrates an influence of freely allocated allowances to the modelled
company on the profit of this company.

Fig. 6a: Influence of EUA prices in the second and third EU ETS phase on chosen
measures of the modelled company
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Fig. 6b: Influence of EUA prices in the second EU ETS phase on chosen measures

of the modelled company
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Fig. 6c: Influence of EUA prices in the third EU ETS phase on chosen measures of

the modelled company
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Fig. 7a: Influence of CER prices in the second and third EU ETS phase on chosen
measures of the modelled company
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Fig. 7b: Influence of CER prices in the second EU ETS phase on chosen measures

of the modelled company
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Fig. 7c: Influence of CER prices in the third EU ETS phase on chosen measures of

the modelled company
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Fig. 8: An influence of the free allocated amount of allowances on selected
measures of the modelled company
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Figures 6a-8 demonstrate the dynamics of allowance prices’ development. Analysis of
individual EU ETS phases showed that current EUA and CER prices do not lie nearer
than the standard deviation from the mean value (they lie out of blue rectangles in the
figures above). In comparison with the second phase, current prices are lower, and in
comparison with the whole third phase, prices are higher, on the contrary. This fact
emphasises a need of further analysis of potential allowance prices’ impacts
on companies.

The analysis showed that a potential influence of EUA’s is greater than in the case of
CER’s. An impact of EUA prices from both EU ETS phases on company’s profit
(without fixed costs) lies in [-3; 0.46]% in comparison with the current state. The same
analysis but only taking variation range of values from the third EU ETS phase specified
a shorter interval [-0.12; 0.46]%. An influence of EUA prices on costs induced by
emissions trading can be expressed by the interval [-54; 345]% while taking into account
values from both phases and by the interval [-57; 345]% for values only from the third
phase. In financial terms, EUA prices can affect the profit by
[-1,404; 222] thousand of EUR for values from both EU ETS phases and by [-57; 222]
thousand of EUR for values from the third EU ETS phase only.

An influence of CER prices is weaker in comparison with EUA prices, especially due
to the legislative restriction in the form of 10% limit for European companies which was
already mentioned. Percentage change of company’s profit (excluding fixed costs) in
comparison with the current state taking into account values from both the second and
third EU ETS phases lies in [-1.07; 0.024]%. The same analysis but only taking variation
range of values from the third EU ETS phase specified a shorter interval
[-0.078; 0.024]%. An influence of CER prices on costs induced by emissions trading
can be expressed by the interval [-2.79; 125.56]% while taking into account values from
both phases and by the interval [-2.79; 0.912]% for values only from the third phase. In
financial terms, EUA prices can affect the profit by [-510; 11] thousand of EUR for
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values from both EU ETS phases and by [3.8; 11] thousand of EUR for values from the
third EU ETS phase only.

The last analyzed factor was an amount of freely allocated permits and it turned out to
be the most influencing EU ETS system’s parameter. The data collected for all available
years were used (that means the data for the period 2005-2020). It was discovered that
the involved variation range can cause the change in profit between
[-0.24; 4.16]% (that means in [-112.9; 1980.3] thousand of EUR) considering no other
changes. An influence of the same factor on costs induced by emissions trading lies
in [- 487.7; 27.8]% or [-112.9; 1980.3] thousand of EUR, respectively.

Although an amount of freely allocated permits was identified as the most influencing
factor for companies, another important fact should be taken into account. Too large
amounts of allowances were granted to companies especially in the first EU ETS phase.
Corresponding potential great increase in company’s profit and decrease in costs
induced by the emissions trading are caused by these high values for the first EU ETS
phase. However, values of amounts are already known till the end of the third trading
phase (till 2020) and these values are going to decrease slightly for each following year.
That is the reason why emission prices can be considered as a greater threat for
companies than freely allocated EUA amounts. Due to the fact that allocated amounts
are known in advance, companies can adjust their decisions on production and
investments also in advance. But emissions prices are very difficult to predict. Presented
risks could be also investigated by some specialised risk assessing methods in the frame
of risk management like the FMEA method, see e.g. (Rehacek, 2011).

Conclusion

The aim of this paper was to analyze a power of influence of selected EU ETS
factors on companies. In particular, an influence of CER and EUA permit prices and
amount of freely allocated permits has been investigated. The sensitivity analysis has
been performed using the data of one steel company in the Czech Republic. Very similar
effect for the whole steel sector and for other sectors listed in the carbon leakage group
within the EU can also be expected. All three analyzed factors had a higher impact in
the second EU ETS phase than in the third one. Currently, the weakest influence on
companies can be observed for CER permit price, especially due to its low mean value,
low volatility and because of legislative restriction of CER’s use for European
companies. An amount of freely allocated permits is the most influencing factor whose
advantage is the fact that its values are known in advance. Therefore, EUA permit price
1s considered to be the most important factor for companies which are influenced by the
high uncertainty. According to the historical EUA prices in the third EU ETS phase, an
increase in costs induced by the emissions trading up to 14% can come. On the other
hand, these costs can also be decreased down to 54% under the effect of EUA prices and
down to 2.8% under the effect of CER prices.

The presented research can be extended further for example by involving also non-
carbon-leakage companies. Statistical dependencies between particular factors could be
also included into the analysis to make the results more precise.
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VISUAL EVALUATION OF CHANGES IN REGIONAL
GROWTH AND DISPARITIES: USAGE OF A PARETO CHART

Pavel Zdrazil, Petra Applova

Abstract: This paper shows how to evaluate a development of regional disparities with
the Pareto chart. Explanation of chart principles is followed by its application to the
regions of Visegrad Group countries. To present the usability of Pareto chart,
we applied it on three different situations — involving both convergence and
divergence. In addition, to confirm the estimates resulted from charts, we used the o-
convergence approach as a benchmark. Our results found that the chart has very good
predicative ability, since virtually all conclusions of its application have been
confirmed by o-convergence analysis. The benefit of Pareto chart is involvement of
extra information about changes in some sample sections, growth and order. Based on
this information one can find more comprehensive conclusions about changes in
disparities over time. Besides, the Pareto chart has a very easy interpretation which
calls for no special knowledge in methods for disparity measurement. This is a great
advantage for other fields’ researchers, political-bureaucratic apparatus and both
expert and inexpert public. That is why we believe the Pareto chart is a very
interesting tool to evaluate development of regional disparities, which can be used
solely or in combination (complementary) with other approaches of disparity
measurement.

Keywords: Pareto chart, Visegrad Group, disparity measurement, evaluation of
regional policy, development.

JEL Classification: R12, Y10, O47.

Introduction

The long-term existence of significant socio-economic disparities across societies
led towards quite logical attempts of analytical quantification during the development
of economically oriented disciplines, while the quantification is a prerequisite for
disciplines’ effective directing (Capello, Nijkamp, 2009). The reason for the interest in
the issue of disparities is obvious, since economic systems burdened by high inequality
are seriously limited by this handicap, and cannot fully realize their growth potential,
thus effectively facing a significant obstacle to their own development (Alesina,
Rodrik, 1994; Temple, 1999; Stiglitz, 2012). Restrictions on economic performance is
then also, of course, reflected in other related, and for society, highly sensitive areas,
one of which the level of living standards of the population may be mentioned in
particular (Zdrazil, 2016). In this context, however, we cannot completely forget some
positive effects generated by disparities - but just because of the existence of certain,
however “reasonable” differences, can be regarded as a stimulus and factual condition
for progress (Hirschman, 1958; Myrdal, 1957). In other words, socio-economic
disparities should only be regulated, not entirely eliminated in order to the growth and
development of any territorial unit burdened with them. Knowledge of the extent and
development of disparities can literally be described in the best way as a cardinal
prerequisite for development, as the realization of any activity with the aim of their
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influencing may not be desirable for growth and development, and moreover these
activities are usually associated with spending a considerable amount of economic
resources, whose economic efficiency and effectiveness is necessary to systematically
evaluate (Konig, 2009; Applova, 2015).

1 Statement of a problem

Since regional disparities refer to spatial variability in economic performance and
welfare, they are manifested in unequal distribution of both potential of development
and the level of population’s standards of living. Although the issue of disparities is a
long-term and global problem at the general level, an important impulse, which in the
development of their studies in the last decades has significantly been contributing, is
the effort to achieve solidarity across EU countries and regions (Kraftova, Mat¢ja,
2015). The availability of a sophisticated analytical apparatus for estimating regional
disparities is an essential prerequisite for the formulation of successful regional policy,
as well as an evaluation of its application capabilities, and necessary continuous
correction. Within the theoretical and practical applications, and over time, some basic
directions came into existence, through which we can approach regional disparities for
evaluation. The methods used under these directions share a single goal (i.e. to
quantify the disparities development) and neoclassical postulates (i.e. particularly the
natural tendency of economies to a state of their long-term equilibrium), as well as
they often agree in results; however, the ways of their implementation substantially
differ. In terms of the most common approaches to economic disparities evaluation it
would probably be possible to indicate the following directions:

e [-convergence, which is based on the assumption of the inverse relationship
between the level of production and long-term growth, while generally using
estimations through various forms of linear, or linearized, regression models
(Mankiw et al, 1992; Baumol, 1986; Barro, Sala-i-Martin, 2004)

e o-convergence, which is also based on the assumption of the neoclassical
natural tendency of economies to a common long-term equilibrium, while
generally lying in the evaluation of dispersion or variability across
a reference sample (Barro, Sala-i-Martin, 2004; Baumol, 1986);

e data distribution analysis by means of using non-parametric estimations
of the shape of density function, usually based on the description of Markov
chains, or transition probability matrix (Quah, 1996; Ezcurra et al, 2005);

e cconometric approaches based on the analysis of deterministic and stochastic
trends’ components of time series through cointegration analysis (Bernard,
Durlauf, 1995; Pesaran, 2007)

Methodological variability, on the one hand, allows selection procedures due to
a different extent of the accentuation of relevant variables more suitable to the specific
objective evaluation; on the other hand, this freedom attributes a certain degree
of entropy to the results of the evaluation, because the choice of specific methods
is subjective to a large extent, while the analogy of their results is not universal.
Concerning the abovementioned theoretical measurement directions of disparities
development, it can be generally stated that, in principle, it is not about the approaches
that would have mutually substituted, but it is rather about the complements, since the
advantages of one group of methods can be generally considered as the disadvantages
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of another one, and vice versa. For example, in B-convergence and c-convergence
concepts, we may mark as crucial advantages the lower knowledge requirements of
mathematical and statistical apparatus, the calculation (un)demanding and easy
interpretation of results. On the other hand, the results of these methods are basically
just summary characteristics describing a given territorial unit, which completely
abandons the provision of detailed information about their own composition, and thus
about causes of the development in terms of changes within the sample regions.
Analogously opposite conclusions can then be developed towards methods for
disparities evaluation by means of analyzing the data distribution and econometric
models, which usually provide “complete” information that is possible to de-compose
to the level of individual regions, or pairs, and therefore identify the partial causes of
development tendencies. These methods are then logically more demanding,
particularly when their interpretation requires a deeper methodological knowledge of
both the presenter and the recipient’s side.

Given approaches may also be considered in certain exaggeration as opposite poles
however, lacking the “middle way” between them, which would offer simplicity and
easy interpretation, yet maintain sufficient information for a basic partial analysis.
The method, which would have offered the usability potential not only in the context
of empirical studies, but the results would have been, without necessity of more
detailed study of partial steps, clear enough also for inexpert audiences from other
fields, like the political-bureaucratic apparatus, but also the wider public. The authors
of this paper assume that the so-called “Pareto analysis” or “the Pareto chart” could be
an instrument suitable for the number of the abovementioned points, as well as serving
as a suitable form of evaluation of the development of regional disparities.

Considering the abovementioned, the aim of this paper is to demonstrate the
usability of an alternative approach to the evaluation of the development of regional
disparities, specifically of the application of the Pareto chart, and assess its usefulness
as a tool which through graphic expression to some extent is able to combine the
advantages of the undemanding and simple interpretability, as well as preserving
information useful for a more detailed evaluation of specific causes of development for
the disparities of the whole unit.

2 Methods

As already indicated, this paper orients its focus on the evaluation of the
advantages of regional disparities by using the Pareto chart, so it is certainly quite
appropriate to specify this tool. Generally, the Pareto chart is designed as one of the
seven basic tools of quality improvement defined by Kaoru Ishikawa (1985). In the
Juran defined concepts (Juran, Godfrey, 1999) Ishikawa used, a diagram is essentially
an application of the famous Pareto 80/20 rule, which has been interpreted by using a
combination of column and line graphs simultaneously capturing the sequence,
frequency and cumulative relative frequency within a given sample. In the field of
quality management, this diagram is often used as a tool for simple error analysis.
Its application, however, downright offers itself in the regional disparities evaluation
since the used cumulative relative frequency (line graph) is nothing else than the
inverse expression of the notoriously known Lorenz curve (1905), commonly used in
economics to demonstrate wealth distribution in society. In combination with a
(column) graph of aligned absolute frequencies, or when applying weighted values in
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the field of regional development (e.g. per capita), it can then be easily read from the
graph how individual parts of the sample, or even specific regions, diverge from one
another.

The disparities development evaluation through the Pareto chart then lies in the
visual comparison of two or more periods. This crucial advantage of the approach is,
however, its most significant drawback to some extent. Although the Pareto chart can
be described as clear for comparing a single, two perhaps even three periods, its clarity
undoubtedly decreases with a growing number of the compared periods within a single
field of the graph. Other apparent disadvantages arising from the principle of visual
comparison is a limited ability to estimate the extent of disparities, as well as the
evaluation of their development in the case that in terms of the partial convergence and
divergence tendencies, the individual parts of the sample are fundamentally
differentiated. In addition, one may found limitation in selection process of periods for
comparison or evaluation based on selected reference points of time which are up to
the researcher to choose. Of course, selection of periods that are burden for specific
deviations can significantly bias the conclusions about development of regional
disparities. However, such a limitation is common also for many other methods of
disparities measurement - the -convergence approach in particular. On the contrary, a
great advantage of diagram application while comparing can undoubtedly mark the
information content not only concerning the changes in disparities, but also the values
of the monitored indicator and their changes, or extreme values, growth, etc., which
other methods of disparities evaluation usually do not provide directly.

For the purposes of achieving the defined targets, the usability of the Pareto chart
will be demonstrated on the disparities development indicator of GDP per capita
(in purchasing power parity) between the NUTS II regions of the Visegrad Group
countries, a total of 35 regions, of which 8 are Czech, 7 Hungarian, 16 Polish and
4 Slovak. The development was evaluated between 2000 and 2014, using source data
from the Eurostat database (2016). Since we want to show that our results are not
random but instead the Pareto chart is truly applicable tool to evaluate development of
regional disparities, we extend the analysis beyond the period of 2000-2014 and
provide two particular periods as well: 2000-2007 and 2007-2014. The fracture year
2007 not only splits the period of 2000-2014 to two symmetric sub-periods, but also is
a year where the largest range of disparities among the Visegrad Group regions has
been measured (the coefficient of variation at 49.94%) between 2000 and 2014, see
Tab. 1. Moreover, as Tab. 1 shows, 2007 is a peak, which is followed by a downturn;
hence, one can interpret the disparity process during sub-period of 2000-2007 as a
divergence while the sub-period of 2007-2014 as a convergence. Well, we will be able
to check whether the diagram is usable for examination of both regional convergence
and divergence.

Tab. 1: Disparities in GDP of the Visegrad Group regions based on c-convergence

2000 2001 2002 2003 2004 2005 2006 2007
Cv 41.42% | 43.93% | 44.62% | 45.94% | 45.86% | 48.37% | 48.66% | 49.94%
2008 2009 2010 2011 2012 2013 2014
Cv 48.70% | 48.09% | 47.12% | 45.87% | 44.80% | 45.36% | 44.36%

Source: own calculations based on Eurostat (2016)

In order to evaluate the usability of the Pareto chart method for evaluating the
development of regional disparities, the findings will be confronted with the results of
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the disparities measurement through o-convergence, namely by monitoring the
development of the coefficient of variation. For the purposes of this paper there
appears from the four abovementioned directions, the use of o-convergence, as the
“benchmark” method, seeming the most suitable because B-convergence is a formally
necessary, but not sufficient, condition for c-convergence (Monfort, 2008; Islam,
2003), while in comparison to the analysis of the distribution by using non-parametric
estimates and econometric methods, it is a very simple and easily interpretable
method, not necessary to extensively delimit now. The coefficient of variation is then
chosen because of its good information value, comparability and customary use in
solving disparities development by using the variability in many relevant studies
(Zdrazil, Applova, 2016; Monastiriotis, 2013; Marzinotto, 2012; Monfort, 2008).

In addition, we have to point out that since the evaluation of regional disparity
based on Pareto chart is new and not yet known idea, no other similar studies of
regional disparities were found in the literature. Hence, we are not able to provide any
broader discussion of alternative methodological approaches and results gained by
other Pareto chart applications.

3 Results and discussion

Disparities development in GDP per capita of regions in the Visegrad Group (V4)
countries in the period 2000-2014 is shown in Fig. 1. Already at first sight it is clear,
that thanks to the lines expressing distribution through the cumulative relative GDP
per capita, the extent of regional disparities when comparing the years 2000 and 2014
has not change so much, when their deviation from the line of equal (uniform)
distribution (black dashed) remained approximately at the same level. The area
between the lines of equal distribution and real distribution can be marked as the range
of disparities, or it is equal to the Gini coefficient, which can also be used as one of the
methods of evaluating disparities in terms of o-convergence approaches. The
differences in regions disparities located between individual quartiles (Q) can be easily
read from the curves and these differences are mostly very similar in both years being
compared. There is a higher deflection of the curves between the most developed
region and Q3, as well as clear evidence of a relatively higher range of disparities
among the regions with higher GDP per capita between Qs and Q.. Furthermore, there
1s a convergence of both lines to the line of equal distribution in the Q> and Qi range,
as well as in the lower quartile (between Qi and the least developed region) which is
the sign of a relatively lower range of disparities between the less developed regions.

From the comparison of lines in the real distribution of GDP per capita, it can then
be easily deduced that while the disparities ranging in the lower half of the sample
remains unchanged because of the practically identical shape of the curves in both
reference years, there were some changes in half of the developed regions (between
the most developed region and Q) that are rather obvious even though they are based
on visual inspection. Specifically, due to higher deflection (black dotted) line, which
expresses disparity in 2014, it being clear that the disparities range between the most
developed regions is higher in comparison with 2000 (full black line). Likewise, it is
obvious that this trend is then reversed when the curve of the year 2014 converges to
the curve of the equal distribution and is closer than the curve of the year 2000, while
this reduction in the range of disparities is most noticeable between Q3 and Q. In
addition, we can even thing about another reversion in this trend since it seems that the
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2014 line crossed (slightly) the 2000 line for the bottom of our sample which indicates
(very low) increase in the range of disparities among the least developed regions.

The absolute values of regional GDP per capita, shown in the diagram in columns,
confirm these findings. The differences between the values of (colorless) columns that
represent 2014 as compared to the (grey) columns in 2000 are more pronounced at first
glance among the most advanced regions. Likewise, it can be concluded that
disparities among regions in the Q3 and Q: range relatively decreased due to GDP
growth while the distribution changes are barely visible in the regions located between
the median (Q2) and the least developed region. Although it is possible to assume from
visual comparison in this case that the absolute differences are slightly higher, when
considering the growth factor, which is also evident from the diagram, it is obvious
that the change of disparities range will be practically minimal in a relative statement.
Just the information about changes in the GDP values is such a major benefit, which
allows the inferring of more complex conclusions from a Pareto chart about regional
development, not only of changes in disparities, but also in terms of changes in
economic performance, or lost growth. The diagram also shows that the deviation of
the four most developed (metropolitan) regions significantly grew from other ones.

Fig. 1: The Pareto chart of disparities in GDP of the V4 regions (2000 and 2014)
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Source: own calculations based on Eurostat (2016)

As shown in Fig. 1, it is clear when evaluating a lower number of regions, that it is
possible to monitor changes in disparities within the partial groups to a certain extent.
For this issue the color resolution of columns is most appropriate. However, due to the
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black and white color scheme that is available for figures in this journal, we provide
only letter descriptions in our diagrams which is less appropriate because it does not
allow to utilize the full potential of visualization capability. In terms of the
development of regional disparities within each country, it is possible, due to
significantly diversified growth, to quite safely state that between 2000 and 2014 there
was a divergence between the regions of Slovakia (S). The changes in position within
the sample and acquisitions of different size are less obvious for other countries, and
therefore it is not possible to derive reliable conclusions for the development of their
internal disparities. Furthermore, it is possible to see that Slovak regions are associated
more with higher growth, causing their movement to the left in the diagram, or
towards the developed regions. Similar tendencies are also evident with Polish regions
(P). The opposite tendencies, or the fall in ranking, are again visible in Hungarian
regions (H), four of them located among five of the least developed regions in 2014.
Downward tendencies are also visible in some Czech regions (C), even though they all
were located in the middle of more developed regions in 2014.

In two following sub-sections we will split our interval and focus on two sub-
periods i.e. 2000-2007 and 2007-2014. This is due to confirm that Pareto chart is a
valuable tool to monitor the changes in regional disparities. Since we provided detailed
description of Pareto chart in this section, we will comment the following sub-periods
only in brief. Of course, conclusions changes but the principles remain the same. In
addition, one should assume that results of the late period would be different, since
regions experienced economic crisis during that time. We welcome this fact, because it
allows us to show applicability of Pareto chart on various periods of economic cycle.
However, our objective is to demonstrate the applicability of chart, not to examine the
reasons for development of regional disparities patterns. Hence we will focus on the
aim and not to discuss the impacts of economic crisis or other factors on our results.

3.1 Application of Pareto chart on sub-period of 2000-2007

The Pareto chart applied on the sub-period of 2000-2007 is shown in Fig. 2. In this
case again, thanks to the lines expressing distribution through the cumulative relative
GDP per capita, increase in regional disparities is seen at the first sight. This is due to
higher deflection of (black dotted) line which expresses disparity in 2007 vis-a-vis the
line of 2000 (full black). Based on the course of 2007 line one can suggests that
disparities increased rapidly between the most developed region and Qs. This change
is followed by a convergence between the lines in their following course.
This development indicates decrease in GDP per capita disparities among the other
regions of Visegrad Group countries, i.e. between Q3 and the least developed region.

The interpretation of change in columns between 2000 and 2007 confirms the
results based on the line graphs, i.e. largest increase in disparities is obvious among
the most developed regions (between that most developed and Q). In particular,
the capital regions of the Czech Republic, Slovakia and Hungary experienced pretty
large growth (three highest columns in 2007). In the following sample sections,
the changes in the range of disparities are less visible and hence hard to interpret.
In the terms of disparities within particular countries, we can assume that Slovak
regions (S) seem to diverged since it is possible to see that the gaps in per capita GDP
between Slovak regions are larger. Besides, Slovak regions are associated more with
higher growth, causing their movement to the left in the diagram, or towards the
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developed regions (which is similar to conclusions about changes between 2000 and
2014). The disparities between the Czech regions (C) seem to remain more or less
similar except one (capital region) which grew largely. Based on this fact we can
assume disparities between the Czech regions increased. By focusing on Hungarian
regions (H) one can suppose some increases in range of disparities as well. This is due
to slower growth of the less developed Hungarian regions for one side (4 of them were
situated in the lower quartile of all Visegrad Group regions in 2007), and for the other
side higher growth of remaining 3 regions. In the case of Polish regions (P), it is hard
to develop any qualified conclusions based on their columns in Fig. 2.

Fig. 2: The Pareto chart of disparities in GDP of the V4 regions (2000 and 2007)
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In a summary, based on the Pareto chart we can suggest the regions of Visegrad
Group diverged in general between 2000 and 2007. This change has been caused due
to divergence among the most developed regions while the diagram suggests that the
rest of our sample (between Qs and the least developed region) rather converged.
Besides the changes in columns graph seem that in the terms of particular countries the
Czech Republic, Hungary and Slovakia experienced rather divergence as well.

3.2 Application of Pareto chart on sub-period of 2007-2014

Fig. 3 shows the application of Pareto chart on sub-period of 2007-2014. Over and
over again, the first look is enough to draw some general conclusions about the change
in range of disparities between examined years. The disparities in GDP per capita of
the Visegrad Group regions decreased since the deflection of 2014 (dotted) line is
lower than that of 2007 (full) line. Hence, we can suggest that regional disparities
decreased in general. Nevertheless, by examining the sections delimited by quartiles
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we can see that some signs of convergence are obvious among the more developed
regions (upper half), nay but among the less developed (lower half). The evidence for
this is found in courses of both lines since they rather diverge among the upper half
regions (i.e. range of disparities decreases since the gap to the equal distribution line is
lower) and rather converge among that lower (i.e. the dotted line diverges from the
equal distribution line or converges to the full line, respectively; which means the
range of disparities rather increases in this sub-sample).

Fig. 3: The Pareto chart of disparities in GDP of the V4 regions (2007 and 2014)
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The columns graph shows convergence between the Q3 and Q> since it is obvious
that the relative gaps among the regions are lesser in 2014 vis-a-vis 2000. The changes
in other particular sections of our sample are not predicative enough, so we cannot
argue about changes in range of disparities for them. This is due to relative lower
increase in the absolute GDP per capita values which result in low number of “well-
visible” changes in our sample. From the last point of view, we can say that the gaps in
GDP per capita among the Czech regions (C) seem relatively lower which indicates
convergence among Czech regions. Furthermore, one can assume that range of
disparities among the 3 regions of Slovakia (S) remained similar but, the capital region
experienced higher growth which could result to change in the range of disparities
among Slovak regions (one may guess the disparities increased but the outlyiness of
capital region makes the interpretation harder).

3.3 Validation of results through o-convergence

As mentioned before, to evaluate the relevance of the conclusions arising from the
visual evaluation of the disparities development through the Pareto -chart,
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the coefficient of variation is used, which falls within the so-called c-convergence
approaches. The results of the analysis of regional disparities development of the
Visegrad Group (V4) through this approach are presented in Tab. 2.

Tab. 2: c-convergence - disparities in GDP of the V4 regions (2000, 2007 and 2014)

2000 2007 2014 2000 2007 2014
V4 41.42% | 49.94% | 44.36% V4 41.42% | 49.94% | 44.36%
Q4to Q3 | 31.00% | 40.33% | 39.01% Cz 36.28% | 43.97% | 39.71%
Q:to Q2| 8.93% 7.17% 5.10% HU 32.85% | 39.40% | 36.73%
Q:t0Q1 | 5.51% 5.72% 5.52% PL 20.87% | 21.90% | 24.58%
QitoQo | 4.68% 3.95% 5.17% SK 49.41% | 56.56% | 58.30%

Source: own calculations based on Eurostat (2016)

Let us follow the paper structure and start with validation of our conclusion
developed for the changes between 2000 and 2014. Within all regions of the Visegrad
Group it is noticeable that actually there is only little change in the range of disparities
(from 41.42% to 44.36%). In terms of development within individual sections
bordered by quartiles it is then confirmed that indeed there was the most dramatic
increase in disparities — 8 percentage points (pp) — among the most developed regions,
while there was some decrease (by about 3.8 pp) in the regions between Q3 to Q2 vis-
a-vis. At the same time, the conclusion of the same extent of disparities in the half of
less developed regions has been confirmed since in the Qs to Q> range there was
virtually no change recorded, and the change among the least developed regions
reached only 0.5 pp. In the context of countries, the conclusion about a change in
range of regional disparities among Slovak regions has been acknowledged by the o-
convergence. It is evident that the value of its variation coefficient increased from
49.41% to 58.30%. Changes in other countries are then indeed minimal, or up to 4 pp
among regions of the Czech Republic, Hungary and Poland, which further confirms
the presentation of the visual evaluation of disparities based on the Pareto chart.

Now we approach to the first sub-period i.e. 2000-2007. We can see there is higher
change in the range of disparities (from 41.42% to 49.94%) by all the regions of
Visegrad Group countries. In addition, the coefficients of variation confirm that
disparities increased between the most developed region and Qs (by about 10 pp),
while rather converged in the other ranges — Qs to Q2 by about 1.8 pp; Qi to the least
developed region by about 0.7 pp. For the range between Q to Q: the measurement
indicates virtually divergence (by about 0.2 pp) but, it is pretty clear that such
a minimal difference cannot be tracked by the limits of human eyesight. Besides, we
developed some conclusions about changes in ranges of disparities within particular
countries as well. We assumed divergence in all countries except Poland, where we
couldn’t find unambiguous results. We found our estimates to be consistent with the
results of o-convergence measurements since the range of disparities increased as
follows, according to the coefficients of variation: from 36.28% to 43.97% for the
Czech Republic, 32.85% - 39.40% for Hungary and 49.41% - 56.56% for Slovakia.

The Pareto chart results of the sub-period 2007-2014 can be considered as
confirmed as well. The disparities of whole sample decreased from 49.94% to 44.36%.
The overall decrease in range of disparities happened due to convergence among the
regions of upper half regions. The coefficients of variation found reduce in disparities
between the most developed region and Qs (by about 1.3 pp) and in the range between
Qs to Q2 (by about 2.1 pp). At the same time, the results found virtually stable range of
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disparities between the regions from Q: to Q1 — decrease by about 0.2 pp, and increase
of disparities in the lower quartile (by about 1.2 pp). In terms of countries, we can
confirm reducing in range of disparities among the Czech regions — by about 4.3 pp.
The ranges of disparities in other countries changed as well but by about half as much.

Conclusion

The intention of this article was to show the possibilities of the alternative
evaluation of the development of regional disparities, whose credible quantification is
the alpha and omega of every modern regional policy. As a possible contribution to the
filling of a certain “vacuum” between nowadays conventionally used trivialities, but
information-sparse attitudes, and vice versa highly sophisticated, but also demanding
and more difficult to interpret approaches for measuring disparities, there was
introduced the method called Pareto chart. The aim of the paper was to demonstrate
and assess its usefulness for the evaluation of the development of regional disparities.

Due to the above-discussed facts it can probably be said that the comparison of the
conclusions about the development of disparities based on the Pareto chart analysis
and the results of the disparities analysis made with c-convergence access clearly
confirmed that a Pareto chart can be used as a sufficiently qualified tool to evaluate the
development of regional disparities, which joins the advantages of simplicity and ease
of interpretability, while retaining information useful for sub-base analysis of the
causes of the development of these disparities in terms of changes within the sample of
regions. The developed conclusions based on the Pareto chart was not in any way
inconsistent with the results obtained through the o-convergence approach.
Even though we examined three different situations — including both convergence
and divergence processes, we found the estimates based on Pareto charts confirmed in
virtually every case. Moreover, the diagram displays other useful information such as
growth, extreme values, and even changes in the positions of specific regions. Thanks
to these parameters, it is possible on the base of this chart to attain a more
comprehensive view of regional development within a particular territorial unit.

However, it must also be noted that the assessment of regional disparities using
Pareto chart could mean certain difficulties arising from visual assessment. There can
be designated opacity that is predictable while assessing multiple periods within
a single field of the graph. Another limitation of interpretation, closely related to the
imperfections of the human eye, is the very difficult identifiability, or non-
identifiability, of very small changes. The question is how important are such
relatively small changes when drawing conclusions about the development of
disparities. However, it can be stated that larger changes are easier to catch and
interpret via Pareto chart. Considering this, it would be usually better to apply the chart
on larger period where one can expect some higher changes in development of
examined indicators. Furthermore, we guess that the color resolution of columns is
most appropriate for the presentation of Pareto chart. It should also be noted that the
diagram is a tool for assessing the development of disparities, but not a tool to quantify
its extent. In more complex analyses it would undoubtedly be appropriate to add one
of the other methods, whose ambitions lie precisely in estimating values.

To conclude, it is a very interesting alternative assessment of regional disparities,
which undoubtedly has, either individually or as a suitable complement to another
technique, a potential usefulness not only in professional scientific studies, but may
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with clarity via graphical interpretation be understandable enough to inexpert
audiences from different disciplines, decision makers from within the political-
bureaucratic apparatus, and also the broad professional and unprofessional public.
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THE MEDIATING ROLE OF BRAND REPUTATION: THE
ANALYSIS OF DISCREPANCY BETWEEN THEORY AND FACT

Zulganef, Yudhi Julianto

Abstract: The aim of this research is to investigate the role of brand reputation as a
mediating variable in the relationship between service quality and loyalty. The MRI’s survey
shows that there is a degradation in the ranking of the Oversea Chinese Bank Corporation-
Nilai Inti Sari Penyimpan Bank (OCBC-NISP Bank) from 2009 to 2011, while the number of
customers has increased over the same time frame. This indication highlighted the fact that
although the quality of service decreased, the consumer’s loyalty increased. This shows a
contradiction in regard to previous research into the relationship between service and
loyalty, such as Al-Rousan and Mohamed (2010), and Akbar et al., (2010). The authors
suggest the existence of a variable that mediates the relationship between service (service
quality) and consumer loyalty, which is brand reputation. The sample size of this research
was determined at 125 respondents. The data were collected by self-administered
questionnaires. Results showed that a partial mediation, performed by brand reputation,
occurred in the relationship between service quality and loyalty. This research shows that
brand reputation is still deemed to be the cause of loyalty. The authors also made some
recommendations.

Keywords: Bank, Service quality, Brand Reputation, Loyalty, Partially mediated
JEL Classification: M30

Introduction

Service quality can be interpreted as the effort expended to meet the needs and desires
of consumers, and the delivery accuracy in meeting consumers’ expectations (Zeithaml,
1988). Some studies show that service quality is related to loyalty of consumers (Al-
Rousan and Mohamed, 2010; Akbar et al., 2010). however, Caruana and Ewing (2010)
study in the e-commerce consumers didn’t find the relationship between service quality
and consumer loyalty.

The difference between Caruana and Ewing (2010) finding and Al-Rousan and
Mohamed (2010) and Akbar et al., (2010) findings, thus supported by a condition which
happened with the OCBC-NISP bank, raises the opportunity to replicate and extend the
relationship between service quality and loyalty, especially in the field of banks’ customers.

The contradiction above is reflected in the bank’s condition, as shown in Tables 1,2 and
3, which describes a condition which happened with the OCBC-NISP bank, which gives an
overview of the different investigation results with Al-Rousan and Mohamed (2010), and
Akbar et al., (2010).

1. Statement of a problem

The Marketing Research Indonesia (MRI) survey on Bank Service Excellence Monitor
(BSEM) shows that OCBC-NISP bank ranking had declined in 2011 (see Table 1), but at
the same time the total number of customers and the amount of money deposited were
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continuously increasing, particularly into savings accounts, as the third-party funds at
OCBC-NISP were dominated by savings accounts (Table 2 and Table 3). This phenomenon
shows a discrepancy between the theory and the facts described. This highlighted the fact
that the quality of service decreased, but the consumers’ loyalty increased. Furthermore, this
fact has allowed us to speculate that service quality has no relationship with consumer
loyalty as described in Al-Rousan and Mohamed, (2010) and Akbar et al., (2010) findings.

Table 1: List of BSEM (Bank Service Excellence Monitor) ranked based on MRI
survey 2009-2011

Rank 2009 2010 2011
1 Bank Mandiri Bank Mandiri Bank Mandiri
2 Bank Internasional | Bank Internasional | Bank Permata
Indonesia Indonesia
3 Bank CIMB Niaga | Bank OCBC NISP Bank Internasional Indonesia
4 Bank OCBC NISP | Bank Permata BNI
5 Bank Danamon BNI BRI
6 BCA CIMB Niaga Bank OCBC NISP
7 BNI BRI Bank CIMB NIAGA
8 PermataBank BCA Bank Danamon
9 Bank Bukopin Bank Danamon Bank BCA
10 Citibank. Bank Bukopin BTN

source: Infobank magazine 2009, 2010, 2011

Table 2: Number of Third Party Funding from 2009 — 2012 at OCBC-NISP, Cimahi
Branch

(in million ruiiah)

Giro 19,125 24,955 25,318 28,731

Saving 86,461 89,452 102,655 95,746
Total CASA (Saving) 105,586 114,407 127,973 124,477
Time Deposit (Deposito) 56,772 70,025 59,306 54,184

Total 3rd party fund 162,358 184,432 187,279 178,661

source: OCBC-NISP 2009, 2010, 2011
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Table 3: Number of Saving Accounts from 2009 — 2012 at OCBC-NISP, Cimahi
Branch

Number of accounts

Giro 236 240 248 251
Saving 19,602 22,463 23,394 24,227
Time Deposit (Deposito) 791 771 714 681
Total Account (Rekening) 20,629 23,474 24,356 25,159

(source: OCBC-NISP)

Brown, S. W., and C. F. Gaulden, (1982) suggested that the replication and extension of
research findings are the fundamentals for the development of theories into consumer
behavior. This study replicates and extends Han et al. ( 2015) finding. Han et al. ( 2015)
research is in the e-commerce consumers while this research examining their model using
brand reputation as the mediating variable to Banking Consumers in Bandung, Indonesia.

MacKinnon and Dwyer (1993) stated that one of the objectives in analyzing mediating
variables was to find out whether the independent variables affect the dependent variables
directly or through other variables as intermediaries (mediating variables), so that the
intermediate variables needed to be taken into account. Moreover, MacKinnon and Fairchild
(2010) revealed that through their investigation of the role of mediating variables, the
existing relationship would provide a more detailed picture of the relationship. In addition,
several studies examined the relationship between service quality and loyalty through the
use of some mediating variables, e.g., Osman and Sentosa (2013); Motlagh (2013);
Dhandabani (2010); and Jeon (2009). All of these studies revealed that there was a
mediation role of satisfaction in the service quality and loyalty relationship, although the
studies were not into the same products.

Figure 1. Research Model

. Consumer
Service —

. Loyalt
Quality Ll

N7

reputation

The aforementioned studies illustrated the direct and indirect relationship between
perceived service quality and customer loyalty for tourism (Osman and Sentosa, 2013) ,
hotels (Motlagh et al., 2013), banking (Dhandabani, 2010), or e-businesses (Jeon, 2009). In
addition, Han, et al. (2015) found that reputation partially mediates the relationship between
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service quality and Loyalty, while Caruana and Ewing (2010) found that reputation fully
mediates the relationship between customer service and loyalty. Those research show that in
the field of service, the mediating role of a variable is an important thing to investigate,
especially reputation as mediating variable. Based on the description above, authors
investigate the relationsip among Service Quality, Reputation, and Loyalty as depict in
figure 1.

2. Literature Review and Hypotheses

2.1. Service Quality and Loyalty

In the field of service, the importance of loyalty can be seen from some previous
research which investigated the relationship between service quality and loyalty and found
that the relationship is an antecedent of loyalty, for example Al-Rousan and Mohamed
(2010) and Akbar et al. (2010). Al-Rousan and Mohamed (2010) research into a five star
hotel in Jordan found that the dimensions of the service quality significantly predict
customers’ loyalty. Among the dimensions of tourism’s service quality, tangibility is the
most significant predictor of customers’ loyalty.

All the above mentioned research clearly suggests that there is a relationship between
service quality and customer loyalty. On the other hand, Caruana and Ewing (2010) and
the data described in Tables 1 to 3 shows that there is no relationship between service
quality and customer loyalty. The authors see that the difference or gap between the
research and the data in the three tables should be verified. Meanwhile, the authors’
standpoint is that there is a relationship between service quality and customer loyalty, as
suggested by the above mentioned research.

The hypotheses drawn in this study are meant to verify the difference between the results
of the previous research and the data described.

H1 : There is a positive relationsip between service quality and customer loyalty for
bank customers.

2.2. Brand Reputation and Loyalty

Fombrun and Van Riel (in Stenger, 2014) defined reputation as “The overall esteem in
which a company is held by its constituents”. Furthermore, Stenger (2014) suggested that
reputation could also be considered as an intangible asset. The definition by Fomburn and
Van Riel is in line with Kumbhar's (2012) investigation, which revealed that the reputation
of the brand is part of the service quality dimensions evaluated by the services’ consumers.
This suggests that the reputation of the brand is also a part of the service attributes that
should be taken into account in the management of a bank. Stenger (2014), through
qualitative research, found five issues that should be paid attention to by online managers in
managing reputation, namely monitoring, content suppression, right of reply, crisis
communication, and claims management. Stenger (2014) findings expressed that reputation
should be managed specifically and professionally, in terms of managing a business entity.
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Based on the issues above, the author made an effort to verify Stenger's (2014) work.
The second hypothesis of this research is developed through some research investigating the
relationship between brand reputation and loyalty. These reseach had been conducted by
Selnes (1993), Cretu and Brodie (2007), Casalo et al., (2008), (Dahlen et al. (2009), and
Foroudi et al. (2016).

Selnes (1993) expressed that brand reputation was the strongest driver of customers’
loyalty, compared to customers’ satisfaction. In fact, when the intrinsic cues are ambiguous,
it’s found that customer satisfaction does not drive customer loyalty. Selnes’ research
(1993) revealed that the reputation of the brand can be a more important variable for
influencing loyalty than satisfaction. This is consistent with the finding of Cretu and Brodie
(2007) who reported that brand image had a more specific influence on customers'
perceptions of product and service qualities, while the company's reputation had a broader
influence on the customers’ perceptions of value and loyalty.

Casalo et al., (2008), in the electronic commerce transaction research found that
reputation and satisfaction have a positive effect on website loyalty, and usability has a
positive effect on satisfaction. Additionally, (Caruana and Ewing, 2010) through four
sequential stages of attitude by Oliver, found that corporate reputation has significant effect
on online loyalty, and corporate reputation has a mediating role in the relationships between
service quality and online loyalty. Dahlen, et al. (2009) found that non-traditional media
enhanced consumer-perceived values. The effects were greater on brands with a poor
reputation than on those with a higher or better reputation. High reputation brands were
more sensitive to the appropriateness and expense of the marketing activities. Consumer-
perceived value led to higher purchasing and word-of-mouth intentions.

Lai, et al. (2010) found that CSR and corporate reputation had positive effects on
industrial brands’ equities and brands’ performance. In addition, corporate reputation and
industrial brand equity partially mediate the relationship between CSR and brand
performance. Abimbola anf Kocak (2007) suggested that branding and reputation building
were key resources which allowed an organization to be successful over an extended period
of time. In terms of research design and method, we found that an interdisciplinary approach
was important for further exploration of the nexus between a brand’s reputation and
entrepreneurship. Because they are fuzzy concepts loaded with meaning and interpretations,
they are better explored through qualitative data in the first instance. These findings are
germane to paradigmatic development to distill the ideas, explanations and the reality that
binds the concepts of brand reputation.

Corkindale and Belder (2009) found that there was a significant relationship between
Corporate Brand (CB) strength and the respondents' likelihood in adopting the service. The
CB construction was found to comprise of two factors: Conative and cognitive, where the
former was more influential on the adoption probability. Omar et al. (2009) findings —
identified that credibility and trust were significant elements which must be managed and
communicated to maintain firms’ corporate images and reputations.

On the basis of the previous research mentioned above, particularly Selnes’ (1993),
Cretu’s and Brodie’s (2007), and Dahlen et al. (2009), then the second and the third
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hypotheses of this research can be formulated as follows:

H2: There is a positive relationship between brand reputation and customer loyalty for
bank customers.

2.3. Service Quality and Brand Reputation

The Foroudi et al. (2016) research through complexity theory found that in the retail
consumers environement, technical innovation capability operationalized as the
development of new service, service operations, and technology has a significant effect on
reputation. In line with Foroudi ef al. (2016) works, Han et al. (2015) in the work of brand
reputation as mediating variable between brand equity and brand trust, found that food and
service quality had a positive effect on brand reputation. Caruana and Ewing (2010) study
through four sequential theory of Oliver (1993) found that service quality has a significant
effect on corporate reputation. Based on the previous research, this study hypothesizes that:

H3: There is a positive relationship between service quality and brand reputation for
bank customers.

2.4. Mediating Role of Brand Reputation

The aim of this research is to investigate the role of brand reputation as a mediating
variable in the relationship between service quality and loyalty. It is derived from the
difference between the results of the MRI survey on bank services with the number of
customers at OCBC-NISP bank’s Cimahi branch. The phenomenon shows that there is
indeed a decrease in OCBC-NISP’s ranking; however, the number of customers increases.

The decrease in the bank’s ranking shown in the BSEM, and the increasing number of
loyal customers at its Cimahi branch, as proven by the increasing amount of savings or
funds, indicates that there is no relationship between service quality and loyalty, as revealed
in Al-Rousan et al. (2010) and Akbar et al. (2010) works. In addition, this study expects to
examine whether the variable of service quality has a direct effect on loyalty, or goes
through the other variable — reputation, so that the role of reputation in determining loyalty
needs to be explored Lewis (1996: 57), and Caruana and Calleya (1998).

Han et al. (2015) expressed that in the chain restaurant consumer, brand reputation is a
mediating variable between brand equity and brand trust. In their work they found that
brand reputation partially mediates the relationships between food and service quality, brand
affect, and brand awareness and brand trust. Except relationship between brand association
and brand trust is fully mediated. Caruana and Ewing, (2010) beside found that Customer
Service is associated with corporate reputation, they also found that corporate reputation
mediates the relationship between customer service and online loyalty.

This motivated the authors to verify the role of brand reputation as a mediating variable
between service quality and customer loyalty. This also drove us to suggest that brand
reputation will certainly mediate the relationship between service quality and customer
loyalty, since brand reputation is part of the service quality dimensions which are evaluated
by e-service consumers (Kumbhar, 2012), and that brand reputation is the strongest driver of
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customer loyalty (Selnes, 1993). Based on the explanation above, the fourth hypothesis of
this research is formulated as follows:

H4: There is a mediating role by brand reputation in the relationship between service
quality and customer loyalty.

3. Methods

The population of this study was the 4322 customers who owned an account at OCBC
NISP’s Cimahi branch. Cimahi is a small town near Bandung, the capital of West Java,
Indonesia. The sample size was 200, determined by use of Slovin’s formula. The data were
collected through random sampling and self-administered questionnaires.

Reputation is operationalised based on Barnett et al. (2006) Barnett et al.(2006) and
Fombrun and Shanley’s definition in Stenger (2014). Loyalty is operationalised based on the
study by Reichheld and Schefter (2000) and measured by 5 items. Service quality is
operationalised through 5 dimensions of Parasuraman et al. (1988), and measured by 10
items, brand reputation construct is also measured by 10 items, in which all of the items use
a Likert scale, and are then indexed by averaging the values.

This research used of three variables to analyzed, these are Service Quality, Brand
Reputation, and Consumer Loyalty, consequently, there are three relationships which are
analyzed (Baron and Kenny, 1986), those are the relationship between Service Quality and
Consumer Loyalty, Service Quality and Brand Reputation, and Brand Reputation and
Consumer Loyalty. The using of multivariate regression analysis in this study is only to
explain the role of brand reputation as a mediating variable, as suggested by Baron and
Kenny ( 1986), and not to explain the causality of the independent variable and the
dependent variable. This research places more emphasis on the role of brand reputation as a
mediating variable, rather than the influences among variables. Consequently the authors do
not explain the influences between the independent variables and the dependent variable in
this study in detail.

Furthermore, during the attempt to analyze the mediating effect of brand reputation, the
authors referred to Wuensch (2009) who suggested that mediation occurs when the relation
between the Independent Variable (IV) and the Dependent Variable (DV) is mediated by a
Mediator (M). To test the mediating function of M in the relationship between IV and DV,
the authors analyzed four regression models in a simultaneous manner.

3.1. Validity and Reliability

The validity test is done through confirmatory factor analysis (CFA), the result is
depicted in Table 1. The 5 out of 10 variable items of service quality (SQ) not confirmed,
those are SQ1,SQ6,SQ7,SQ9, and SQ10; 4 out of 10 Brand Reputation variable items are
also not confirmed, these are BR4, BR8, BR9, and BR10; and 2 out of 5 variable items of
Consumer Loyalty also were not confirmed, those are CL1, CL3. Then the 10 variables
which not confirmed were dropped, not to be analyzed furtherly.
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Table 1. Rotated Component Matrix?

Component

1 2 3

SQ2 .612
SQ3 770
SQ4 .830
SQ5 .763
SQ8 .600
BR1 .893
BR2 .842
BR3 .783
BR5 .649
BR6 .605
BR7 747
CL2 .557
CL4 .709
CL5 .840

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.

Reliability testing is done through Cronbach's alpha, Table 2,3, and 4 are the results of a
Cronbach's alpha value for each variable. All the variables value are exceed of 0.6, then all
of them are appropriate for further analysis.

Table 2. Service Quality Reliability Statistics

Cronbach's N of Items
Alpha

.826 5

Table 3. Brand Reputation Reliability Statistics

Cronbach's N of Items
Alpha

877 6

Table 4. Consumer Loyalty Reliability Statistics

Cronbach's N of Items
Alpha

.636 3

4. Results

Table 5. che coefficient of regression for brand reputation on service quality 1s 1.022 and
the t-value is 30.625, and the p-value is 0.000, which is lower than 0.05, showing the
relationship is significant. This means that service quality has an effect on brand reputation
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and supported the first hypothesis of this research. The greater the service quality is, the
greater the reputation will be.

Table 5. Coefficients?

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -0.185 0.112 -1.653 0.101
SERVQUAL 1.022 0.033 0.940 30.625 0.000]

a. Dependent Variable: BRAND REP

The independent variable in Table 6 is brand reputation, and the dependent variable is
loyalty. The coefficient of regression for loyalty on brand reputation is 0.688 and it is
significant at p = 0.000 level (p < 0.05). This means that brand reputation has an effect on
loyalty and supported the second hypothesis of this research. The greater the brand’s
reputation is, the greater the loyalty will be.

Table 6. Coefficients®

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 0.907 0.150 6.045 0.000
BRAND_ REP 0.688 0.046 0.803 14.964 0.000

a. Dependent Variable: LOYALTY

The independent variable in Table 7 is service quality, and the dependent varaible is
loyalty. The coefficient of regression for loyalty on service quality is 0.758 and it is
significant at p = 0.000 (p < 0.05) level. It means that service quality has an effect on loyalty
and supported the third hypothesis of this research. The greater the service quality is, the
greater the loyalty will be.

Table 7. Coefficients?

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 0.601 0.163 3.679 0.000
SERVQUAL 0.758 0.049 0.814 15.556 0.000

a. Dependent Variable: LOYALTY

Table 8 illustrates the results of the two steps of regression which analyzed the mediating
effect of brand reputation in the relationship between service quality and loyalty. Model 1 is
the first step where service quality is the independent variable, and loyalty is the dependent
variable. The result shows that the coefficient of regression is 0.758 and it is significant at p
= 0.000 (p < 0.05) level. It means that service quality has a significant effect on loyalty. It
also means that the greater service quality is, the greater the loyalty will be.

Model 2 is the second step, which shows the regression between the variables of service
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quality and brand loyalty with the addition of the brand reputation variable as a control
variable (Model 2). The result shows that the coefficents of both the independent variable
and mediating variable in Model 2 (control model) are significant, so it can be considered
that the relationship between the variables of service quality and loyalty is partially mediated
by brand reputation, since the regression coefficient of the independent variable (service
quality) is significant and is increased (from 0.000 in Model 1 to 0.001 in Model 2), and the
coefficient of the mediating variable (brand reputation) is also significant (0.033) in both
models. This indication specifically shows that the fourth hypothesis is supported.

Table 8. Coefficients?

Standardized
Unstandardized Coefficients Coecfficients
Model B Std. Error Beta t Sig.

1 (Constant) 0.601 0.163 3.679 0.000
SERVQUAL 0.758 0.049 0.814 15.556 0.000
2 (Constant) 0.653 0.163 4.009 0.000
SERVQUAL 0.472 0.141 0.508 3.350 0.001
BRAND_ REP 0.279 0.130 0.326 2.153 0.033

a. Dependent Variable: LOYALTY

5. Discussion

The results of this study is align with Al-Rousan ef a/.(2010), Akbar et al., (2010),
which found that there is a relationship between service quality and loyalty and also align
with Han et al.(2015) which found that reputation partially mediates the relationship
between service quality and loyalty. These mean that there is indeed a relationship
between service quality and customer loyalty at OCBC-NISP bank’s Cimahi branch,
which is partially mediated by brand reputation. This suggests that the OCBC-NISP
bank’s brand reputation plays an important role in increasing the number of loyal
customers. So even though the quality of the bank’s and branch’s services declined, it
didn’t directly minimize the customers’ loyalty. It was instead partially mediated by the
reputation of the brand. Therefore it can be concluded that the reputation of the brand
should also be taken into account when looking to increase customer loyalty, aside from
the quality of the services offered. This is in line with the previous research that supported
brand reputation as a mediating variable, such as Han et al. (2015), Kumbhar (2012), and
Caruana and Ewing (2010).

This study also shows that the reputation requires appropriate management. One way
to manage reputation is through five activities suggested by Stenger (2014), Those are
monitoring, Content Suppression, Right of Reply, Crisis Communication, and Claim
Management. Such five activities are employed to respond the challenge related to
customer participation on Social Media. The five activities seem to be able to be
performed by Bank Managers in managing Brand Reputation as a part of service
dimensions as suggested by Kumbhar (2012) as afformentioned in the literature review at
the subsection Brand Reputation of this paper.

Those five activities are:
1. Monitoring: Finding and monitoring what is said online (in this case saving or
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deposti bank, authors) by constituents (customers, employees, suppliers...) or any
stakeholders (journalist, NGO...) about brands or firms organizations.

. Content suppression: Dealing with content posted illegally and content that

undermines the image and reputation of the brand

. Right of Reply: Dealing with content that undermines the image and reputation of

the brand company

. Crisis Communication: Dealing with rumours, polemics, crisis communication
. Claims management: Dealing with a large number of claims on social media (in

this case Bank, auhors) mainly coming from customers or Internet users (in this
case Bank customers,authors) which can be anonymous.

Maintaining a brand’s reputation can also be done by managing the brand based on the

Analyses of the average score for the brand’s reputation in the questionnaire, the highest
score was 625, which was derived from the number of respondents (125 respondens) x (5
(the highest score in a Likert scale), while the lowest score was 125 x 1 = 125:

a. The dimension of the brand’s reputation or the items earning the highest average

score are the emotional approach, with an average score of 412. This means that the
customers felt emotionally connected to the brand, which in turn drove them to save
their money at OCBC NISP bank’s Cimahi branch. Consequently, a way of
maintaining the OCBC-NISP brand’s reputation is by maximizing its relationship
marketing, which focuses on how to tighten the emotional bond with its customers,
by providing programs which give emotional rewards (esteem rewards) to those who
are willing to save their money and stay loyal to OCBC NISP’s Cimahi branch. Such
emotional rewards may be in the form of birthday presents or souvenirs for religious
festivals. Also, to maintain such an emotional connection with its customers, the
bank should provide training for its front-line staff (eg the tellers and customer
service officers), to train them how to provide excellent personal service and to show
empathy with their clients.

. The items related to the variables of the brand’s reputation which obtained the lowest

scores were about the statements regarding the vision and the leadership of the bank,
with an average score of 377. This means that the customers did not have a firm
understanding of the vision and the leadership of the bank’s Cimahi branch. The two
are important in creating a brand’s reputation, especially in triggering the consumers’
trust for saving or managing their money in the respective bank or branch.

Conclusion

The role of brand reputation, which partially mediates the relationship between service
quality and customer loyalty provides the following some conclusions:

l.

2.

The brand reputation is partially mediates the relationship between service quality and
loyalty

The brand reputation of OCBC-NISP bank must be managed and maintained or even
enhanced because it plays an important role in determining customers’ loyalty.

. To manage and Maintain the reputation, the manager could follows Stenger (2014)
suggestion and/or the average score for the brand’s reputation in the questionnaire
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ROZVOJ MIEST A JEHO FINANCOVANIE

DEVELOPMENT OF CITIES AND ITS FINANCING

Elena Zarska — Oliver Rafaj

Abstract: The importance of cities in the economic system of the country is
unquestionable. They group and attract a large number of economic actors and allow
them to realize intense economic interactions between them. To offer long-term benefits
for inhabitants and entrepreneurs and remain attractive for them, cities need to develop
continuously. Ensuring the development of the city means to create and acquire
resources to increase its capacity and use of the available potential. This article deals
with the financial capacity of Slovak cities, which reflects their ability to ensure their
development. The financial capacity of Slovak cities was investigated in time period
2009 — 2014. Investigated were all 138 Slovak cities and they were divided into three
size groups: small cities with population up to 20 000 inhabitants, medium-sized cities
with population between 20 001 and 50 000 inhabitants and large cities over 50 001
inhabitants. The evaluation of financial capacity was realized on six indicators: current
account balance, capital account balance, total debt, debt service, immediate liquidity
and net worth. The comparison of the calculated values of each group showed that the
highest amount of resources allocate to their development the group of largest cities.
On the other hand, that group has also the highest debt.

Keywords: Development of cities, financial capacity, current account, capital account,
total debt.
JEL Classification: G 32, H 63, R 51.

Uvod

ZabezpeCovat rozvoj mesta znamend vytvarat a ziskavat' zdroje pre rozvoj
(zvySovanie) svojich kapacit a vyuzivanie disponibilného potencialu (Hansen, 1965).
Vyznamnou stucast'ou zdrojov st finanéné zdroje, ktorych objem predstavuje financnu
kapacitu. T4 predstavuje objem disponibilnych finan¢nych prostriedkov k ur¢itému
casovému momentu, ktoré mesto moze pouzit na krytie beznych a kapitdlovych
vydavkov vratane svojich zavizkov (Pekova, 2011). Je vysledkom, resp. prejavom
schopnosti generovat’ finanéné prostriedky v zmysle platnej legislativy, existujucich
rozpoCtovych vztahov, disponibilného majetku a manazovania vol'nych, grantovych
a uverovych zdrojov. Tato schopnost’ je vymedzenou kategériou finan¢nd kondicia
mesta. Ide o stav, na akej urovni je mesto schopné generovat’ prijmy a vydavky
zodpovedajice potrebam beZného vykonu arozvojovej stratégii obce z hladiska
udrZatel'nosti rozvoja, stability vyvoja zakladnych finanénych ukazovatel'ov a dlhove;j
schopnosti. Finan¢na kapacita sa meria ststavou podielovych ukazovatel'ov, ktore
vypovedaji o finanénych schopnostiach samosprav zabezpecit’ svoj rozvoj (European
center of Management, 2014). Cielom prispevku je jednak na zaklade dostupnych a
porovnatelnych tdajov o hospodareni miestnych samosprav preskimat’ finan¢na
kapacitu miest Slovenskej republiky pre generovanie svojho rozvoja a sucasne do ake;j
miery je tento rozvoj zabezpecovany dlhovym financovanim.
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1 Formulacia problematiky

Mesta st nosnou kostrou sidelného, administrativneho a ekonomického systému
krajiny. St objektom skimania viacerych disciplin — urbannej ekonémie, izemného
planovania, demografie, socioldgie, geografie a tiez aj verejnej spravy, pretoze su to
samospravne jednotky, ktorych tlohou je zvySovanie kvality Zivota svojich ob¢anov pri
udrzatelnosti rozvoja. Viazu na seba niekolko teoretickych konceptov — od tedrie
centralnych miest z 30.rokov minulého storo¢ia (Christaller, 1933), cez City
management a governance z 90.rokov a az po koncept kreativnych miest zo zaciatku
tohto storocia (Landry, 2008). Mesto je v nich skimané v kontexte mestskych systémov,
podla funkcii a typov, na zdklade ich vztahov so svojim zdzemim, hierarchie a
lokaliza¢ného usporiadania, aZ po faktory dynamiky ich rastu. Sti¢asné verejné politiky
akcentuju problematiku miest aj vo svojich pristupoch rozvoja regiénov a tvorbe
koncepcii a dokumentov (v SR koncepcia mestského rozvoja ).

Mesta zohravaji v ekonomike mimoriadne déleziti tlohu. Zoskupuji velky pocet
obyvatel'ov a firiem na relativne malom tUzemi, ¢im dokdzu obyvatel'om poskytnat
vacsie mnozstvo pracovnych prileZitosti ako aj pestrejSiu paletu profesii a firmam zasa
vacsie a SpecifickejSie zdroje pracovnej sily, dodavatel'ov, odberatelov. Mesto
predstavuje dopravny a komunikaény uzol s vytvorenou sietou obchodov a sluzieb
(Cox, Mair, 1998). Mesto je Casto aj sidlom administrativnej jednotky, ¢o prinasa efekt
pritomnosti inStitucii verejnej spravy, toku penazi pre jej vykon a pracovnych miest
byrokratického aj manazérskeho zamerania v nej (Halaskové, Halaskova, 2016).
K mestu sa viaze spadové uzemie a viaze tym na seba zodpovednost’ aj za svoje okolie.
Mesto je stiCasne aj samospravna jednotka, kde v zmysle platnej legislativy zabezpecuje
kompetencie pre svojich obyvatel'ov (Nam, Parsche, 2001). V samospravnej posobnosti
ma mesto jedine¢nil ulohu — koordinovat’ zaujmy a potreby svojich obyvatelov a
subjektov pdsobiacich na svojom Uzemi. Vyznam miest spociva predovSetkym
v umozneni jednotlivym aktérom rychlejSie a intenzivnejSie uskutociiovat’ ekonomické
interakcie medzi sebou. V kontexte spravovania spolo¢ného priestoru pre vsetkych
aktérov vystadva otdzka, ¢i mestd dokdzu v otazke zabezpecenia vlastného rozvoja
hospodarit’ zodpovedne a ¢i dokazu ,,rozumne* alokovat’ prostriedky do svojho rozvoja
s cielom zvySovat’ atraktivitu pre podnikatel'ov a kvalitu prostredia pre obyvatel'ov
(Cox, Mair, 1998), (Zarska, Fer¢ikova, 2015). Teda ¢&i rozvoj zabezpecuji dobrym
hospodarenim s finanénymi prostriedkami, bez zvySovania miery zadlzovania, pri
zniZzovani svojej dlhovej sluzby a efektivnom vyuzivani a zhodnocovani svojho majetku
(Balazova, 2011), (Flaska, Kolosta, Bolcarova, 2014).

Pre skimanie daného problému boli formulované dve vyskumné otazky:

1. Financuju mesta svoj rozvoj zvySovanim zadlZenosti?
2. Ktord velkostna kategoria miest ma najlepsie hodnoty financnej kapacity?

1.1 Ukazovatele finan¢nej kapacity

Porovnavanie finan¢nej kapacity je realizované na zaklade 6 ukazovatelov?, ktoré
charakterizuju finan¢né hospodarenie, dlhovu politiku a majetkové zabezpecenie.

1. Bilancia bezného Gétu (d’alej len BBU)
Ukazovatel’ vypoveda o tom, ¢i samosprava dokédze pokryvat’ svoje bezné vydavky,
ktoré st uréené na bezny chod samospravy zo svojich beznych prijmov. Ak je hodnota

1 udaje boli prevzaté z verejne pristupnych databaz Instititu pre ekonomické a socidlne reformy - INEKO
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ukazovatela kladnd, samosprdva ma k dispozicii zdroj pre financovanie svojich
kapitalovych potrieb. Ukazovatel je po€itany:
BBU = (bezné prijmy — bezné vydavky) / bezné prijmy (1)

2. Bilancia kapitalového uétu (BKU)

Ukazovatel’ informuje o tom, ¢i samosprava hospodarila prebytkovo alebo deficitne

z pohladu kapitalového uctu. Vypoveda o tom, ako samosprava dokaze pokryvat svoje

kapitdlové vydavky (investicie, ktorymi zhodnocuje svoj majetok) zo svojich

kapitalovych prijmov (z predaja majetku, vlastnej podnikatel’skej ¢innosti, presunom

z rezervného fondu, prijatim uveru, resp. ziskanim grantu).Ukazovatel je pocitany:
BKU =(kapitdlové prijmy — kapitilové vydavky) / (kapitdlové prijmy) (2)

3. Celkovy dlh (CD)

Tento ukazovatel ma aj tzv. zdkonné kritérium, ktoré samopsravy nemozu prekrocit,

pokial’ na plnenie svojich uloh chct prijimat’ navratné zdroje financovania. Podl'a

Zakona NR SR ¢. 583/2004 Z. z. orozpoCtovych pravidlach uzemnej samospravy

(Zékon NRSR ¢.583, 2004), ak celkova suma dlhu samospravy prekroci 60%

skuto¢nych beznych prijmov predchadzajuceho roka, samosprava sa nemdze uchadzat’

o navratné zdroje financovania. Ukazovatel je pocitany:

CD = (bankové iivery a vipomoci + dlhodobé zdviizky — iivery od SFRB) /

(bezné prijmy za predchddzajici rok)?* (3)

4. Dlhova sluzba (DS)

Vypoveda o vyske vydavkov, ktoré samosprava vynaklada v stvislosti so splacanim
svojho dlhu. Podl'a Zakona NR SR €. 583/2004 Z. z. o rozpoctovych pravidlach izemnej
samospravy (Zakon NRSR ¢.583, 2004), ak suma ro¢nych splatok ndvratnych zdrojov
financovania vratane uhrady vynosov neprekroci 25 % skuto¢nych beznych prijmov
predchadzajiaceho roka, obec na plnenie svojich tloh mézZe prijimat navratné zdroje
financovania. Ukazovatel je pocitany:
DS = (vvdavky na spldacanie istiny + urokové splatky) / (bezné prijmy za

predchadzajuci rok) 4)

5. Okamzit4 likvidita (OL)
Informuje o tom, do akej miery dostupné prostriedky na finanénych G¢toch samosprav
postacuji na splatenie kratkodobych zavizkov. M4 vyznam z hladiska financnej
stability samospravy aaj pri rieSeni kratkodobych krizovych javov a havarijnych
situdcii. Ukazovatel je poc€itany:

OL = (financné ucty) / (kratkodobé zavdizky) (5)

6. Cisty majetok (CM)

Tento ukazovatel' vyjadruje vySku majetku samospravy (po ocisteni o zadlZenie)
v pomere k beznym prijmom. Narast majetku a schopnost’ jeho efektivneho vyuzivania
je prejavom dobrého manazovania a udrziavania si dobrej finan¢nej kondicie, lebo
majetok treba nielen spravovat, ale aj udrziavat' a zhodnocovat. Ukazovatel je
pocitany:

2 od roku 2012 su zapocitané aj zavizky na predfinancovanie eurofondov
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CM = (neobezny majetok + financné 1icty — (bankové vivery a vypomoci + dlhodobé
zavizky — uvery od SFRB)) / (bezné prijmy za predchddzajiici rok)* (6)

2 Metody

Objektom skumania st vSetky mesta Slovenskej republiky v ¢asom rade rokov 2009
az 2014. Prvym rokom skumania je rok 2009, ktory predstavuje nastup (dopad)
finan¢nej krizy na financovanie miest aako sa prejavila v sprdvani sa miest
v nasledujucich rokoch z hl'adiska toho, ¢i ich investi¢na aktivita klesla, resp. sa zvysilo
uverové krytie kapitdlovych vydavkov. Dané reldcie su skimané podla velkostnych
kategorii miest. Cely subor predstavuje 138 miest, t. j. vSetky samospravy, ktoré
v danom obdobi disponovali Statitom mesta. Tieto boli pre potreby analyzy rozdelené
podl'a poctu obyvatel'ov do 3 velkostnych skupin:
1.skupina — malé mesta s poctom obyvatelov do 20 tisic (98 miest),
2.skupina — stredné mestd s poctom obyvatelov od 20 001 do 50 tisic (29 miest)
3.skupina —velké mesta s poctom obyvatelov nad 50 001 (11 miest).

Na vyhodnotenie vyvoja jednotlivych podielovych ukazovatelov za jednotlivé
stanovené skupiny miest, bola pouzita metdda aritmetického priemeru (Rafaj, 2014).
Pre zistenie priemernej hodnoty kazdého podielového ukazovatel’a kazdej skupiny miest
v sledovanom obdobi, bol pouzity nasledovny vztah:

. . , . X1+x2+x3+---Xn
Arltmetlcky priemer = —mm

: (7)
v ktorom pismeno x je hodnota podielového ukazovatel'a konkrétneho mesta a pismeno
n pocet vSetkych miest danej skupiny obci. Pre porovnanie vyvoja kazdej skupiny miest
z ¢asového hladiska, bola pouzitd metdoda chronologického priemeru. Pouzity bol

nasledovny vzt'ah:
ylty2 y2+y3, . yt-ltyt

Jednoduchy chronologicky priemer = —2 2t—1 2 (8)

v ktorom pismeno y je hodnota konkrétnej mesta v jednom roku a pismeno t znamena
celkovy pocet rokov sledovaného obdobia. V tomto pripade t= 6.

Pre naplnenie ciela a overenia hypotéz boli pouzit¢ metéda komparativnej analyzy
a graficka metoda vyvoja priemernych hodnot ukazovatelov.

3 Rozbor problému

Skumanie a hodnotenie vysledkov ma tri roviny. Prva predstavuje analyzu, ako st
mesta schopné generovat’ prostriedky pre rozvoj na zéklade prebytkov bezného uctu
a vykrytia kapitalovych vydavkov kapitalovymi prijmami. Druhou rovinou je analyza
zadlZenosti, teda zapojenia tverovych zdrojov do financovania rozvoja a jej odraz v
dlhovej sluzbe. Oba pristupy v analyze sa premietaji do likvidity a vyvoja majetku
miest. Skiimanie mé4 aj tretiu sicast ato je porovnanie podla troch zvolenych
velkostnych skupin miest, vychddzajic zpredpokladu, ze vyvoj sledovanych
ukazovatel'ov a spravanie sa miest pri financovani rozvoja moze mat rozny prejav podla
ich velkosti.

3 od roku 2012 st zapocitané aj udaje o vyske zavizkov na predfinancovanie eurofondov
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Obr. 1 Vyvoj bilancie beiného uctu miest
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Zdroj: viastné spracovanie autorov na zaklade (INEKO,2016 )

Mesta od roku 2010 hospodarili prebytkovo v beznom rozpocte, a teda mohli si vytvarat
zdroje napr. v rezervnom fonde alebo na inom ucte pre investovanie. Prebytok je do
10% ¢o zodpoveda priblizne tvorbe rezervného fondu (Zakon NRSR €.583, 2004). Obr.
1 dokumentuje, Ze mesta vedia pomerne stabilne zabezpecit’' bezny chod samospravy a
s najvacsim prebytkom pocas sledovaného obdobia na beznom ucte hospodarili malé
mesta. Extrémne hodnoty dosiahli: Leopoldov (malé mesto) hospodarilo s najvac¢sim
prebytkom v beznom rozpocte — s priemernou hodnotou ukazovatela tohto + 0,25.
Najvyssi schodok na beznom ucte vytvaral TrebiSov (stredné mesto) s hodnotou
ukazovatela -0,02.

Obr.2 Vyvoj bilancie kapitalového uctu miest
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Zdroj: viastné spracovanie autorov na zaklade (INEKO,2016 )

V porovnani bilancii kapitalovych uc¢tov mozno konsStatovat, Zze vyvoj je
nerovnomernej$i a ur¢it  stabilitu od roku 2011 dokumentuje vyvoj bilancie
kapitalového uctu velkych miest (obr. 2). U vSetkych miest ide o deficitné hospodarenie
na kapitadlovom ucte a najvyraznejSie je u velkych miest, Co koreSponduje s dlhovou
sluzbou, ktora je najvyssia v roku 2011 (obr. 4). Najvyrovnanejsi priebeh mal vyvoj
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kapitalového uctu u strednych miest, no najvysSie podiely vytvarali malé mesta.
Najvyssi kapitalovy schodok dosiahli Rajecké Teplice (malé mesto) -122,31 a najmensi
kapitalovy schodok mala Skalica (malé mesto) -0,04.

Obr. 3 Vyvoj zadlZenosti miest
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Z vyvoja zadlzenosti vyplyva (Obr. 3), ze velké mesta su najzadlzenejSie. To
predstavuje obmedzenie pre mozné d’alSie Cerpanie navratnych zdrojov financovania na
plnenie svojich tiloh vratane prostriedkov na rozvoj (Zarska, 2015). Vysku zadlZenosti
treba vnimat’ v kontexte Ucelnosti jednotlivych uverov a jej velkost’ relativizovat’ vo
vztahu k velkosti rozpoftu mesta ahlavne schopnosti uhradzania dlhu. Obr. 4
dokumentuje u vsetkych troch skupin miest vysku dlhovej sluzby pod 15%. Najviac
zadlzené su mestd nad 50 000 obyvatelov. NajzadlzenejSim mestom v skimanom

vve

(malé mesto) s hodnotou 0,01.

Obr. 4 Vyvoj dlhovej sluZby miest
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Vydavky na obsluhu svojich dlhov mali mesta porovnatel'né. Vyznamny je rok 2011 —
mesta svoj chod financovali z kapitdlového rozpoctu t.j. brali ivery na zabezpeCenie
beznych vydavkov. Je to reakcia na krizovy vyvoj, ktory sa prejavil vyraznym znizenim
vynosu podielovej dane z prijmu fyzickych osob, ktora je najvyS$im prijmom miest. Jej
prepad v roku 2010 spdsobil prijimanie uverov aj do beznych vydavkov (Zarska, 2013).
V sledovanom obdobi mesto Svéty Jur (malé mesto) nemalo ziadne vydavky na dlhovu
sluZbu a najvyssie vydavky malo mesto Velky Sari§ (malé mesto) s hodnotou 0,38 —
¢ize jeho dlhové sluzba predstavovala 38 % beZznych vydavkov.

Obr. 5 Vyvoj okamZitej likvidity miest
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Zdroj: vlastné spracovanie autorov na zaklade (INEKO,2016 )

Z vyvoja okamzitej likvidity vidiet’ (obr. 5), Ze mestd maji na svojich finan¢nych uctoch
Jednotlivé kategorie miest vykazuju porovnatelnu uroven v uhrade kratkodobych
zavizkov prostrednictvom financii, ktorymi disponuji na finan¢nych uctoch. Vyvoj
prezentuje vyrazny vplyv krizy na mesta, ktoré vycerpali svoje zdroje ulozené na tictoch
vratane rezerv — pokles likvidity v rokoch 2010 a 2011. Spomedzi miest dosiahlo
v sledovanom obdobi najpriaznivejsSie hodnoty ukazovatela mesto Svéty Jur s

v

(0,06) s kategorie malych miest.
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Obr. 6 Vyvoj Cistého majetku miest
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Zdroj: viastné spracovanie autorov na zaklade (INEKO,2016 )

Zaujimavy je vyvoj Cist¢tho majetku jednotlivych kategdrii miest (obr. 6), kde
najvacsimi majetkami disponuju velké mestd, potom malé mestd anajmensi Cisty
majetok maju stredné mesta. Tu sa tieZ mohla prejavit’ kriza tym, ze mesta vycerpali
svoje zdroje uloZené na finan¢nych Uc¢toch vratane rezerv. V sledovanom obdobi ma

vve

dosiahla Cierna nad Tisou (malé mesto) s hodnotou 1,04.

4 Diskusia

Hodnoty finan¢nej kapacity v sledovanom Sestro¢nom ¢asovom rade dokumentuju
vyrazne najvyrovnanejsi priebeh ukazovatel'ov u malych miest (do 10 tisic obyvatel'ov).
Vyvoj kapitdlového uctu a zadlzenosti dokumentuje, Ze najlepSie hodnoty dosahovali
malé mestd, o mdze byt prejavom stratégie opatrného zadlzovania sa a preferencie
vytvarat’ zdroje pre financovanie zvySovanim kapitdlovych prijmov. Je v§ak otazkou, ¢i
za danym stavom nie je predaj majetku. Vyvoj ¢istého majetku malych miest vykazuje
len mierny nérast v rokoch 2009 a 2010 av dalSich rokoch stabilitu (obr. 6), ¢o
znamend, Ze pokial malé mestd aj predavali svoj majetok, dokézali ho zhodnocovat’
investicnou Cinnostou. Tato velkostnd kategdria miest dosahovala najlepSie hodnoty
financovania z vlastnych prijmov pri dostato¢nej kapacite nevyuZitych potencialnych
zdrojov pre prijatie averov, to vSak mohla zniZovat’ celkova hodnota objemu majetku
ako zaruka uverov a velkost’ (nizky objem) rozpoctu. Malé mestd spomedzi vSetkych
skimanych miest dosahuju pri viacerych ukazovatel'och aj najvacsie extrémy hodnot
(bilancia kapitalovych uctov, dlhova sluzba, okamzita likvidita a ¢isty majetok).

vwve

majetku a bilancie bezného uctu, pricom ich zadlzenost’ zostava v Grovni 20 az 30%.
V tejto kategdrii miest (od 20 do 50 tisic obyvatelov) sa prejavuje urcita stabilita
v zadlZenosti, ¢o koreSponduje, resp. je odrazom zapornej bilancie kapitalového uctu
pocas celého sledovaného obdobia s rastom po roku 2012 a najnizSou dlhovou sluzbou.
To mdze byt dosledkom minulého vyvoja a prenosu zadlZenosti aj dlhovej sluzby

vve

skupindm miest.
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Vel'ké mesta su najzadlZenejSie, Co predstavuje obmedzenie pre prijimanie navratnych
zdrojov financovania, ktoré by mohli pouzit' na investovanie do rozvoja, avSak
hospodaria vyrovnane (bilancie bezného uctu a kapitalového Gctu). Generuji najvacsie
objemy kapitadlovych vydavkov do rozvoja, s najvyssimi hodnotami €istého majetku. Ich
dlhova sluzba je pod 15%, Co nemusi predstavovat’ vyznamnu zat'azenost’ v schopnosti
splacania dlhov a suCasne dokazu generovat dostatok prostriedkov na svoj rozvoj.
Vysledky viak treba vnimat’ v kontexte §truktury a dizke splatnosti Giverov.

Mesté financuju svoj rozvoj aj dlhovym financovanim. Prvé dva roky analyzy (2009 a
2010) zadlZenost’ miest rastla, no od roku 2011 postupne klesa vo vSetkych troch
velkostnych skupinach. Mozno hypoteticky konStatovat, Ze financnd kriza bola
medznikom, kde mestd dokoncovali financovanie investicnych  aktivit
predchadzajuceho obdobia pred krizou, no d’alSie financovanie prijimanim uverov
tlmili. Uvedené vysledky neumoziiujii jednoznacne odpovedat’ na prvi vyskumnu
otazku, lebo v sledovanom ¢asovom obdobi mestd v prvych dvoch rokoch zvysili svoju
zadlZenost, no po kulmindcii financnej krizy ju postupne znizovali. Z pohladu
poslednych Styroch uvedenych rokov svoju zadlzenost’ znizili, ¢im pre rozvoj vyuzivali
in¢ zdroje, resp. znizovali kapitdlové vydavky, c¢o dokumentuje vyvoj bilancie
kapitalového tctu .

Velké mesta generuju najvyssie objemy kapitalovych vydavkov a vykazuji najvyssie
objemy ¢istého majetku, no financovanie sa uskuto¢iiuje na baze zadlZzovania, ktoré vSak
postupne klesd. Odpoved’ou na druhu vyskumnu otdzku st teda velké mesté, ktoré su
schopné vytvarat' najvacsie objemy finan¢nych prostriedkov pre rozvoj. Pre hlbsie
overenie tohto konStatovania by bolo potrebné analyzovat’ dlhsi ¢asovy rad, no udaje
d’alSich (predchadzajucich) rokov pre danu Struktiru ukazovatel'ov neboli k dispozicii.

Zaver

Hodnotenie Gc¢innosti politik samospravy na ochranu a zlepsSenie financnej situacie
pre zabezpecenie svojho udrzate'ného rozvoja je mozné aj na zdklade vyvoja financnej
kapacity. Analyza relevantnych ukazovatelov umoziuje identifikovat problémy,
analyzovat’ pri¢iny a vc€as urobit’ predbezné kroky, ktoré budu prinosom pre lepSie
planovanie a tvorbu financnych prostriedkov a sticasne budu reagovat aj na zmeny
v socidlnych, ekonomickych a demografickych procesoch na svojom tizemi. Uvedena
analyza predstavuje jeden zpristupov na hodnotenie finan¢nej situdcie miest
v Slovenskej republike vo vztahu k schopnosti financovania svojho rozvoja. Analyza
nezohladnovala ziadne miestne Specifikd, ktoré mohli ovplyvnit’ ich finan¢nt kapacitu.
Zhodnotenie miestnych Specifik, resp. meranie signifikantnych faktorov finanénej
kapacity je priestorom pre d’alSie skimanie s ambiciou formulovania vhodnej financnej
politiky samospravy pre dosahovanie (generovanie) udrzateIného rozvoja. Dana
problematika ma aj svoj uzemny rozmer — hodnotenie kapacity financovania miest
z hl'adiska ich prislusnosti k vy$§iemu izemnému celku teda, v ktorom z nich vytvaraja
mesta najvicsie objemy prostriedkov pre svoj rozvoj a aké to ma implikécie na troven
vysSieho izemného celku.
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