hrginalni danova sazba, efektivni primérna darfova sazba, spotre
né, ekologické dané, dan ze zemniho plynu, dan z pevnych paliv
harety, Evropska unie, sazba dang, politika, vladni uskupeni, vole
lus, dané z pfijm{, socialni pojisténi, Reforma verejnych financi
nové zatizeni, mzda, superhruba mzda, Pfevodni ceny, spojené
misionar, zavisly agent, princip trzniho odstupu, danovy mix, dar
litika EU, sazby dani, daf z nemovitosti, dar ze staveb, dan z pc
stni koeficient, osvobozeni od danég, fiskalni decentralizace, dan
ma, danoveé zatiZzeni, dan z pfijmd fyzickych osob, primérna mz
ation system, tax rates, pfeshrani¢ni zapocty ztrat, domaci zapo
nsolidace, sprava miestnych dani, miestny poplatok, Uzemna sar
| danové prijmy, vSeobecne zavazné nariadenie, vzdélavani dan

'ovaci.

Proceedings of the 21th International Conference logick
1eziné

Theoretical and Practical Aspects |~~
of Public Finance 2016 |-~

priorit

Praha, 15 and 16 April 2016 tovy s

ych zc

University of Economics, Prague , obne

Faculty of Finance and Accounting iitarni

Department o Public Finance progr:

zdrav

tve, platba za vykon, platba za pfipad, kapitacia, mzda, efektivn
meriovanie, zdravotnictvo, mzdy, vefejné vydaje, evaluace vefej
dajl, planovani, odvétvi obrany, resort, perspektivni planovani, ir
tacie, transparentnost, alokacia; higher education; returns to edu
bs educational policy reform, primary balance, public debt, panel
is, fiskalni decentralizace, meziregionalni rovnost, fiskalni redistt
rpoCty Uzemni samospravy, sdileni dani, dotace, decentralizacia
j spravy, fiSkalna decentralizacia, miera decentralizacie, rozpoce
ypodet samospravneho kraja, VUC, fiskalna politika, malé obce, |
ni, vy$e, struktura, variabilita pfijmy z dani, vefejné vydaje, incids
nych vydajli, rozpoctové urceni dani, hospodareni obci, velikost
ncovani obci a krajd, rozpoctové uréeni dani, dotace mést a obc
hjl, samostatna pusobnost, prenes tnicky ¢
ravotnické ucty, finanéni spravedir ‘orm, p
onomy, pfijmy, vydaje, rozpocet, d nost, i
jisténi, dlchodové ojisténi, nemoc ta, kon
lidnich ddchodu ve starobni, inves OECONOMICA | |igsky
vratnost investice do vzdélani, put nomy,
terprise, third sector, cooperatives, foundations, associations, sl
ce, finan¢ni pravo, vefejné finance, finan¢ni soustava, Lafferova
onomie strany nabidky, prohibitivni zéna, efektivnost, administra
klady, lidsky kapital, uspory, investice, spravedinost, zdravi, zdra



Proceedings of the 21" International Conference

Theoretical and Practical Aspects of Public Finance 2016

Praha, 15 and 16 April 2016

University of Economics, Prague
Faculty of Finance and Accounting
Department o Public Finance

Praha 2016



Proceedings of the 21" International Conference
Theoretical and Practical Aspects of Public Finance 2016
Praha, 15 and 16 April 2016

Published with the support of the Internal Grant Agency, University of Economics, Prague. Project number
F1/97/2015.

Programme Committee:

Kvéta Kubatova (Head), University of Economics, Prague, Czech Republic
Kornélia Belickova, University of Economics in Bratislava, Slovakia
Srecko Devjak, Univerzity of Ljubljana, Slovenia

Bojka Hamernikova, NEWTON College, Prague and Brno, Czech Republic
Juraj Nemec, Matej Bel University, Banska Bystrica, Slovakia

Stanka Setnikar-Cankar, Univerzity of Ljubljana, Slovenia

Vaclav Urbanek, University of Economics, Prague, Czech Republic

Alena Vandurova, University of Economics, Prague, Czech Republic

Leos Vitek, University of Economics, Prague, Czech Republic

Jaroslav Vostatek, University of Finance and Administration, Prague, Czech Republic

Organizing Committee:
Alena Vancurova (Head)
Alena Maaytova
Marie Halimova

Reviewers:
Prof. Kvéta Kubatova, University of Economics, Prague, Czech Republic
All papers were peer reviewed by two external reviewers and the Programme Committee.

Editor:
Lucie Sedmihradska

Technical Editor:
Lucie Sedmihradska

Publication was not subject to language check.
Supported by Association of Public Economics.

© Vysoka $kola ekonomicka v Praze, Nakladatelstvi Oeconomica — Praha 2016

Nakladatelstvi Oeconomica, Vysoka $kola ekonomicka v Praze, Nam. W. Chuchilla 4, 130 67 Praha 3
http://nakladatelstvi.vse.cz/

ISBN 978-80-245-2155-8
DOI 10.18267/pr.2016.sed.2155.8



Contents
Contents
Prologue
PART A — TAX POLICY

Tax of estimates for the Czech Republic - modeling with short time series
Ondrej Bayer

Remarks upon Estimating the Tax Gap of Individuals in the Czech Republic
Savina Finardi — Ondrej Bayer

The influence of parliamentary elections on the tax structure in the EU countries

Lucie Formanova — Petr David

Analysis of the Dependence of Corporate Tax in Relation to the Tax Depreciation
of Fixed Tangible Assets

Michal Krajiidk — Regina Stilkova — Jan Siroky

CCCTB formula apportionment: The evidence from different economic sectors

Katerina Krchniva — Danuse Nerudova

Classification of Tax Systems of European Union Countries according to Tax Mix in 2012

Kvéta Kubdtovd — Martin Stefansky

Administrative costs of local fees. Case study of the South Moravian Region

Lenka Matéjova

Alternative Models of Tax Assignment to Municipal Level

Daniel Némec — Eduard Bakos

Step by Step CCCTB Implementation in EU28: The Impact of the First Stage on the Tax Bases

in the Czech Republic and Slovak Republic

Danuse Nerudova — Veronika Solilova

Local taxes as a tool of local economic development

Ladislav Poliak

Effective Tax Rates in the “Foreign Parent — Czech Subsidiary” Links
David Prochazka

Effective corporate income tax rate and benefits to top management: a study based on Czech

and Russian listed companies

Marina Purina

Selected Factors of the Business Environment in the Czech Republic

Zdenék Sadovsky — Jitka Matéjkova

17

24

29

34

42

46

52

58

63

70

79

85



VAT Control Statement — problematic aspects 90

Pavel Semerad — Michal Radvan — Lucie Bartiiiikova

Influence of corporate tax on business organizational form in the Czech Republic 96

Petr Svoboda

Dependence between total value and taxation values in competitive report 101
Jan Tecl

Influence of evolution of the tax revenues to the sharing of tax revenues of the state budget

and municipal budgets 107
Petr Tomanek

Employees’ and self-employed persons’ pension replacement rates in the Czech Republic

— new findings from the new dataset 112

Alena Vancurova — Stanislav Klazar

How do opinions on tax evasion relate to shadow economy and VAT gap? 119

Hana Zidkova — Jana Tepperova — Karel Helman

Disclosure of deferred taxes in annual reports of listed companies at the Prague Stock Exchange 125
Marcela Zirova

PART B - PUBLIC EXPENDITURES 131

Zoological gardens in the Czech Republic and Slovakia from the view of technical efficiency

and productivity 132
Jiri Becica

Cost-Effectiveness Analysis of University Hospitals in the Czech Republic 140
Eva Gajdosova

Identification of Basic Trends in Public Expenditures of Environmental Protection

in the Czech Republic 146
Miroslav Hajek — Pavla Kubova

Density & Economy: Power of decision-making 155

Tomas Hudecek — Pavel Hnilicka — Martin Dlouhy — Ondiej Bohac

Volatility of growth of public expenditures on education and its impact on economic growth 160

Jakub Kramata

Risk and risk management in public services delivery: a Slovak case study 166
Juraj Nemec - Bedata Mikusova Merickova — Maria Murray Svidronova

Public Procurement Market and the Municipal Waste Management 172

Jan Pavel

The Czech Military Expenditures as a Government Failure, a Social Problem, and Cultural Conflict
within 1993-2016 177

Bohuslav Pernica 177



PART C - PUBLIC FINANCE AND FINANCE

National Debt and Risks Associated with Sovereign Exposures

Nada Blahova

The Role of State Budget in Environmental Protection: The Case of European Union Countries

Kornélia Belickova — Matej Boor

Impact of shared taxes on the financial situation of Slovak municipalities
Lukas Cibik
Performance of the Czech Health System: An International Comparison with Health Systems
of Four Neighboring Countries
Martin Dlouhy
Performance of health systems — the evaluation of selected indicators at the level states
of the Visegrad Group

Pavlina Hejdukova — Lucie Kurekova

Preferential treatment for families with children in the pension insurance system

Martin Holub
Economic and institutional determinants of regional investment attractiveness and their impact
on FDI inflows

Victoria Chobanyan

General governments in the pre-crisis and crisis periods

Vratislav Izak

Examining the Interdependencies between Leverage and Capital Ratios in the CEE Banking Sector
Karel Janda — Oleg Kravtsov

Assessing the local municipal default probability: the case of Portuguese economic adjustment

programme

Karel Janda — David Moreira

Fiscal reaction function with fiscal decentralization variable

Milan Jilek

Administrative burden of procurement under the new Public Procurement Act

Radek Jurcik
Characteristics of aging population in Europe and Israel, their health care utilization and prevalence
of supplementary health insurance.

David Kosak

Application of a-STable Distribution on Czech Financial Market
Jiri Malek — Quang Van Tran

How to pay for health: selected macroeconomic aspects of health budgets

Jan Mertl

186

193

199

212

219

226

233

238

246

253

259

265

270

274



Transaction costs in Czech and Slovak public procurement

Juraj Nemec — Filip Busina — Matus Grega — Marta Orviska — Marketa Sumpikova

The prisons systems of V4 and their efficiency

Michal Placek — Frantisek Ochrana— Petr Juricek — Milan Kiapek — Milan Picek

The Impacts of Decentralization on the Quality of Public Procurement

Michal Placek — Martin Schmidt— Frantisek Ochrana — Milan Picek

Open budget data and current praxis in Czech towns

Lucie Sedmihradska — Jan Kucera

Willingness to pay for improving health services in the Basque Country

Waleska Sigiienza

Chosen Issues of the Management of Longevity Risk in Polish Pension System

Marek Szczepanski

Old-age pension entitlement with respect to the minimum insurance period

Milan Slapdk

Risk of Investment to Higher Education

Vaclav Urbanek — Katerina Marsikova

The Fiscalization of Child Benefits

Jaroslav Vostatek

Critic Factors of the University Hospitals” Economic Stability in the Czech Republic

Iveta Vrabkova - Ivana Vaiikova

The aspects of the “black list” institute in public procurement of the Czech Republic

Martin Vyklicky — Jitka Matéjkova — Petr Man

Impacts of Public Support of Renewable Electricity Generation in the Czech Republic

Jarmila Zimmermannova — Eva Jilkova

List of conference participants

282

287

292

297

302

308

314

319

332

341

348

355



Prologue

On April 15 and 16, 2016 the Department of Public Finance organized already the 21" international conference
"Theoretical and Practical Aspects of Public Finance" with over 100 participants from the Czech Republic,
Slovakia, Russia, Poland and Spain.

The conference took place for the first time in March 1995 and since then it gained a significant position among
similar events in both the Czech Republic and Slovakia. It is first of all a scientific conference, but it is relevant
for practitioners and policy makers as well. A joint workshop with the OpenBudget.cu project on Open Budget
Data took place in the framework of the conference.

The number of participants in the last years is stable even when the number of similar conferences organized
by other Czech universities is growing. The conference tries to offer enough space for young scholars including
graduate students. The day before the conference starts there is organized a students” competition. Participation of
students at the conference is highly encouraged so that 15 out of 60 papers included in this proceedings are authored
or co-authored by graduate or doctoral students. It is about the same number as in the previous two years which
means that a new generation of scholars grows and that it is going to bring new research questions and new
approaches into our discipline.

The focus of the papers presented during the conference shows that after a few years when the center of
attention were the challenges in the area of public finance caused by the European debt crisis and the continued
slow economic recovery, we are back in lets say normal times when the papers deal with broad range of topics.

The contributions were presented in three sessions: A - Tax Policy, B - Public Expenditure and C — Public
finance and finance. This volume includes 60 papers from the conference out of the total of 71 submitted papers.
All contributions and conference details are available at the web site of the conference at
http://kvf.vse.cz/vyzkum/konference-tpavfl.

A third of the papers deals with the tax policy or tax system. The importance of the tax topics is caused by the
weight taxes play in the political discussion and the frequency of tax law changes in the recent years. The remaining
papers deal with a great variety of topics: Nine papers deal with old-age pensions and social and health care systems
and five papers deal with public procurement, especially with the competition effect and keep confirming that the
number of bidders matters. The rest of the papers touches other important topics such as local government finance
or higher education.

Regarding the applied methodological approaches, we can see a positive trend as the number of empirical
papers which apply modern econometric methods grows. At the same time there are papers which present original
primary data or have clearly interdisciplinary roots.

Lucie Sedmihradska
University of Economics, Prague
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Tax of estimates for the Czech Republic - modeling with short time
series

Ondiej Bayer”

Abstract. The aim of this paper is to describe problems of modeling tax revenues with
relatively small number of observations. For test the issue were used data for the
Czech Republic from 1997 to 2003 for construction of economic models with small
time series. Models were created for the total tax revenue, tax on personal income,
corporate income tax and value added tax. The method used for the creation of
econometric models was multiple regression analysis. The paper is focused on
dedscribing linear multiple regression analysis methodology with emphasis on the
issue of statistical tests and theirs treatments for the small number of observations.
The first section deals with the graphical analysis of selected variables. The second
part is dedicated to the methodical description of the multiple regression analysis and
evaluation of current statistical tests of the length of the input time series. The last
section is devoted to the evaluation of models and a brief conclusion.

Keywords: Forecasting, regression analysis, tax revenue .

JEL Classification: H20

1 Introduction

Recently is quite common to create econometric models from relatively small data samples., I decided to describe
issues related to the interpretation of such econometric model in this paper. Specifically, the aim of this paper is
to analyze the issue of tax revenues modeling using linear regression analysis with a small number of observations.
Tax revenue estimates are designed only for the Czech Republic between zears 1998 to 2013 for the tax on personal
income tax, corporate income tax, value added tax and the total tax revenue.

In the context of the problem were used several sources. From the econometric point of view was mainly used
publication Arlt and Arltova (2009), which describes the statistical tests. For the design and construction of models
is also used publication Doornik and Hendry (2013), who are given the theoretical background and detailed
guidelines for statistical modeling in OxMetrics. Generally, the issue of modeling also describes Jenkins et. al
(2000). To select the right variables was taken from Bezd&k and Stiller (2000), Klazar (2003) and Urrutia et al.
(2015), which creates custom predictive models. The modeling of tax revenues during heavy exogenous shocks
deals Romer and Romer (2007) and McBride (2012).

Paper itself is divided into several chapters. The first chapter is devoted to describing and graphical analysis
of the selected response and explanatory variables together with a description of the chosen methodology and
statistical tests, with special regard to possible distortion due to the relatively small number of observations. Within
the framework of statistical tests is discussed use of individual tests with regard to their information value with a
small number of observations. The second chapter deals with the design and evaluation of various econometric
models. The last chapter is devoted to the final conclusion.

2 Data and methodology

The actual data were obtained from the OECD database (2016). To capture the issues of shorter time series has
been selected period 1998-2013, ie 15 observations. The data itself was adapted for expression in the values of the
US dollar to maintain data consistency. The author used in writing this paper data that has already been prepared
for his dissertation.

Selected as response variables were chosen four tax revenues: total tax revenue (TOTAL), revenue from
personal income tax (PIT) revenue from corporate tax (CIT) and revenue of value added tax (VAT).

Development of dependent variables looks like this:

" Ing. Ondiej Bayer; Department of Public Economics, Faculty of Finance and Accounting, University of
Economics, nam. W. Churchilla 4, Prague, Czech Republic, xbayoOO@vse.cz
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Figure 1: Tax revenues (bill. USD)
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Source: Data OECD (2016) + own calculation

To save space, this chart was slightly modified. For all monitored taxes is a significant increase from 2001 to
2008. The arrival of economic crisis is indicated by a significant decrease of all monitored parameters in 2009.
The consequences of the economic crisis are reflected in the following years with visible volatility. In terms of
modeling, it is clear that due to the increased volatility in response variables will be difficult to construct high-
quality predictive models.

As explanatory variables were chosen following indicators: final personal consumption (PFC), the volume of
exports (EXP), total employment (TE) unemployment rate (UR), the proportion of self-employed (ROSE) and the
average wage (AW). Although it is known that in the case of simple regression models is the best explanatory
variable gross domestic product (GDP), so was rejected, because in case of multiple regression is very high risk
of presence multicollinearity.

The volume of exports and final personal consumption should be sufficient compensation for the gross
domestic product. Development itself is documented in the following graph:

Figure 2: Personal final consumption and volume of export (bill. USD)
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Source: Data OECD (2016) + own calculation

These two explanatory variables also follow the similar trend as the response variable. In terms of their ability
to inform on the progress of tax revenues is positive this development. On the other hand, increased volatility in
the last five observations on the consequences of the crisis may indicate some problem of statistical significance.
Private final consumption should be a good indicator for all monitored taxes, especially for the individual income
tax and VAT. The volume of exports should be able to testify about the development of the corporate tax receipts.

The last groups of variables are variables that describe the labor market. Reason for this group is that the Czech
Republic has relatively high labor taxation. Furthermore, these indicators tied to disposable income and thus might
be able to describe and tax bases. Specific variable is the proportion of self-employed persons. This indicator
should have the ability to describe possible tax evasion from independent activities. Indicator of the average salary
is about the best possible indicator of disposable income.

Development itself is summarized in the following Table:



Table 1: Labor market variables

TE ROSE UR AW

1998 | 4.82339270.1391966 | 0.06495 | 4624.454
1999 |4.7145579 | 0.1474582 0.0876 | 4571.7301
2000 | 4.6817131(0.1504577 0.0882 | 4375.935
2001 | 4.6852066 | 0.150495| 0.08164 |4750.3681
2002 | 4.7295008 | 0.1593403 |  0.07313 | 6023.7375
2003 |4.7009583 [ 0.1708162 | 0.07818 | 7524.922
2004 |4.69167440.1653994 | 0.08321 | 8935.863
2005 4.7634991 | 0.1558308 |  0.07924 | 9979.7537
2006 | 4.828893|0.1563298 | 0.07142 | 11203.896
2007 [4.9210837 [ 0.1551081 | 0.05318| 13220.76
2008 | 5.0006062 | 0.1518016 | 0.04393 | 16457.958
2009 | 4.9339965 | 0.1568708 |  0.06675 | 14849.291
2010 |4.8839127 [ 0.1649907 | 0.07275| 15248.113
2011 |4.8746215[0.1668437 | 0.06708 | 16884.733
2012 | 4.890741[0.1654759 | 0.06978 | 15519.961
2013 |4.9374795(0.1590083 |  0.06949 | 15387.679
Source: Data OECD (2016) + own calculation

In the event of total employment (million inhabitants) are seen minor fluctuations around the positive trend
from 2001 to 2008 and the subsequent fluctuations in the post-crisis period. The share of self-employed shows
much higher volatility, when most people were self-employed in 2003 (17%). The unemployment rate follows
slightly volatile trend in total employment. Average salary (USD per year) also proves its largest increase between
2007 and 2008 and the subsequent post-crisis development is also volatile.

All variables have fortunately relatively similar development, but due to fluctuations after the crisis could be
quite considerable distortion in resulting models. For this distortion are two reasons. The first is the relatively short
time series, which is a prerequisite for paper aim. The second problem is the high volatility in the recent sightings.
Together the two factors probably will distort dynamic ex-ante prediction.

As the method for constructing predictive models were chosen method of multiple linear regression analysis.
This method seeks to create a functional relationship between the response variable and explanatory variables. In
the case of classic shape is following relationship:

Y=a+ X, + B X+ + B Xp + & [€))]
where Y is the response variable, a is the estimated constant fi are each estimated regression coefficients and
Xi are each explanatory variable for i = 7,2, ..., n. The parameters of the regression model are usually estimated
by the method of ordinary least squares (OLS).

When you perform a logarithmic transformation model regression coefficients become elasticity, because
according to Jenkins et al. (2000) holds:

InY = a+ BinX; + olnX, + -+ fplnX, + &, 2)
where
ey, 6)
B = % = %

The first problem with using a regression analysis is the possible occurrence of "apparent" regression. This
phenomenon arises when using non-stationary time series, and leads to a total impairment model as a whole,
because regression analysis is constructed on a stationary time series. We can use two methods for testing
stationarity.

The first one is a qualitative method of evaluating the critical limits in the graphic expression of the residual
autocorrelation function (ACF) and partial residual autocorrelation function (PAFC). In the case of non-stationary
time series can be observed decreasing values of autocorrelation function simultaneously with the first partial
autocorrelation function value close to one. The analysis autocorrelation function in this case is rather preliminary
indication when experienced forecaster is able to base the modeling on these graphical analyzes.

A second approach to test stationarity is unit root test, which the most widely used test is adjusted Dickey-
Fuller test (ADF). This test is based on testing autonomous lag in observed variable. Testing shows the first
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insignificant delay within a time series. In case of non-stationary time series, this test could recommended the best
possible delay for stationary time series.

Generally, most economic time series are either stationary I (0) or for to be statinary is required only first
differences I (1). Stationarity itself is actually a replacement of variables in real terms bz increment values.
Stacionarity problem in case of small observation is that the difference reduces the number of usable observations.
Under certain circumstances, is possible work even with non-stationary data, but it is necessary to select the
methodology of cointegration analysis”.

In the event that all of the selected variables are stationary, is possible to create specific model. This model,
however, should be evaluated in terms of statistical testing.

To evaluate the model as a whole is used F-test, which tests the significance of the entire model. The second
key indicator is the coefficient of determination R’, which indicates what percentage of the variance observed
variable model explains. In the case of the creation of models it is also useful to use information criteria.

Information criteria are based on observations of residues of individual models (Arlt and Arltova, 2009). The
best model is the one that has the lowest value of the information criteria. Probably the most widespread is the
Akaike information criterion (AIC), which has the form:

2M 4
AIC(M) = In62 + - @
where M is the number of model parameters, 62 is the residual variance and T is the number of observations,
which is equal to the number of residue obtained under a given model (Arlt and Arltova, 2009).

The quality of the model can also be tested using dynamic ex-ante analysis. This method is based on
shortening of the time series of one or more period and the subsequent prediction of these known values. The
result of this test is to compare the estimation versus reality.

For model it is also important and standard deviation and significance of each sub-variables, which are tested
by the t-test.

The problem of basic indicators of the model (F-test, t-test, R? and standard deviation) is distortion due to
violation of Gauss-Mark's assumptions (GM). These assumptions, which form the basis for the estimation using
OLS method, are:

1. E(u) =0, random effects cancel each other out

2. E(u u") = ¢°I,, random component has a definite and constant variance and random components are
uncorrelated

3. E(X"u) =0, where X7 is non-stochastic matrix, then it is all the randomness contained in a random
component

4. Matrix X has full rank £, in matrix X are not linearly dependent columns.

In violation of GM's assumption of independence of random component occurs autocorrelations. The
presence of autocorrelation is caused by dependence of residues with each other in time. Autocorrelation cause
distortion in the F-test and also biased coefficient of determination.

The presence of autocorrelation can be deduced from the graphical analysis of ACF and PAFC where
autocorrelation is indicated by statistically significant lag residues above the critical limit.

Another option for testing the presence of autocorrelation is test of goodness of fit (portmanteau test).
Unfortunately, this test in the original shape is not suiTable for a small number of observations. Therefore it is
appropriate with low number of observations to use modified portmanteau statistics (Arlt and Arltova, 2009) .It
is however necessary to take into account that this test is based on a hypothesis testing shaped H1 : non HO,
where H1 is the presence of autocorrelation. This test is rather suiTable for time series models based on
generational process ARIMA.

The second most frequently used test is Durbin-Watson test (DW). This test is based on test squares of
residues versus the selected dw-statistics:

dw = Yia(er —e1)? (5)
Yiel
where e is the value of residues at time 7 to 7. The actual statistics dw has a value (0; 4), when the value in
the neighborhood of two points indicates the absence of autocorrelation. For accurate detection of critical limits
of the presence of autocorrelation, or the ambiguity of the test, is advisable to use statistical Tables.

* For more details on this issue Arlt and Arltova (2009)
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The disadvantage of DW test is that it is not able to indicate autocorrelations of higher order, and in the event
of delayed variables in the model should be use modified DW statistics ™.

For a violation of GM's assumption of the rank of matrix X multicollinearity arises. This phenomenon causes
distortion in t-test and standard deviation. Multicollinearity itself is relationship between the different
explanatory variables. For simple indication can be used the correlation matrix of the explanatory variables, the
values greater than 0.85 indicate a direct correlation and a value less than 0.85 indicates a correlation indirect.

Heteroscedasticity, which arises from a breach of the conditions of constant and final variance, is present in
multivariate models, and therefore need not be addressed in this paper.

Assuming a normal distribution can be tested using the Jarque-Bera test, which is more suiTable for a larger
number of observations or uses a modified asymptotic test (Arlt and Arltova, 2009). Both of these tests have
testing hypotheses similar to goodness of fit. In the case of a very large number of observations (100 or more) is
a general rule, that it is a normal distribution.

3 Observations and Results

The following chapter summarizes the key results of the statistical tests and evaluates models. Tests are analyzed
by the typical problems associated with the number of observations.

The first very important test is a ADF test, which tests whether the variables are stationary. The following
Table summarizes the estimated values of t-statistics for the ADF. Variable shape is after logarithmic difference:

Table 2: Unit-root test by augmented Dickey-Fuller test (ADF)

IdTOTAL | IdPIT |1dCIT |1dVAT |IdPFC |IdEXP |IdTE |IdROSE |[IdUR |1dAW
t-adf -1.79 -1.902 | -1.908 | -1.888 | -1.928 | -1.694 | -1.951 | -2.279 | -2.986 | -1.651

critical value: 10% = - 1.6; 5% =-1.97; 1% = 2.8
Source: Data OECD (2016) + own calculation

From the Table is clearly seen disadvantage of short time series, because in addition to the variables ROSE
and UR all other variables are stationary only on weak confidence interval. Unfortunately, no other treatment
besides increasing order differential reaches better results, so the assumption of stationarity proven only on the
10% significance level. Critical values of the ADF test were obtained from statistical Tables.

The second important test before the actual forecasting is testing multicollinearity between variables. To detect
the presence of multicollinearity is just a simple correlation matrix enough:

Table 3: Correlation matrix

IdTOTAL | 1dPIT | 1dCIT | IdVAT | IdPFC | IdEXP |1dTE [ IdROSE | IdUR | 1dAW

IdTOTAL 1.00 0.94 | 091 0.92 0.98 089 | 054 | -0.11 -0.68 0.98
1dPIT 0.94 1.00 | 0.85 0.84 0.91 0.83 | 0.51 | -0.05 -0.67 0.92
1dCIT 0.91 0.85 | 1.00 0.78 0.83 0.76 | 0.45 | -0.04 -0.62 0.85
1dVAT 0.92 0.84 | 0.78 1.00 0.91 0.84 | 042 | -0.21 -0.52 0.91
1dPFC 0.98 091 | 0.83 0.91 1.00 085 | 056 | -0.08 -0.64 0.99
IdEXP 0.89 0.83 | 0.76 0.84 0.85 1.00 | 0.47 | -0.25 -0.64 0.86
IdTE 0.54 0.51 | 0.45 0.42 0.56 0.47 | 1.00 | -0.64 -0.84 0.51
IdROSE -0.11 -0.05 | -0.04 | -0.21 i -0.08 | -0.25 |-0.64| 1.00 0.40 -0.01
1dUR -0.68 -0.67 | -0.62 | -0.52 i -0.64 | -0.64 |-0.84| 0.40 1.00 -0.63
1dAW 0.98 0.92 | 0.85 0.91 0.99 0.86 | 0.51 | -0.01 -0.63 1.00

Source: Data OECD (2016) + own calculation

From this matrix can be drawn several conclusions. The first part of the correlation matrix, where are the
correlation of the response and explanatory variables, can help identify appropriate variables in the regression
model. It should be remembered that the correlation relationship is not equal regression. It should take correlations
between response and explanatory variables with certain reserve. The second part (indicated in bold) describes
relations only between the explanatory variables (critical limit values are 0.85 and -0.85). From this section it is

" The extension d-statistics on a modified h-statistics is discussed in Arlt and Arltova (2009), pp. 213.
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clear that using the average wage (AW) should be avoided in models together with a final personal consumption
(PFC) and the volume of exports (EXP). Total employment (TE) has a possible correlation with the unemployment
rate (UR).

After testing these two tests is another part devoted to the estimated models.

The total tax revenues are first constructed model. The results of this model summarized in the following Table:

Table 4: Total tax income model

Coefficient Std.Error t-value t-prob Part.R"2
[Constant -0.015 0.017 -0.884 0.396 0.066
IdEXP 0.684 0.103 6.640 0** 0.800
IdTE 3.836 1.517 2.530 0.028* 0.368
IdROSE 1.061 0.433 2.450 0.032* 0.353
tests
F 26.51[0.000]** AIC -5.831
R? 0.879 Portmanteau 32(3) 2.743[0.433]
Sigma 0.048 DW 2.435
Normality test: 2(2) 4.043 [0.132]
dynamic ex-ante
forecast actual error
-0.038 0.020 0.058
equation

IdTOTAL = - 0.015 + 0.684*IdEXP + 3.836*IdTE + 1.061*IdROSE
Source: Data OECD (2016) + own calculation

Model itself is relatively good. The value of statistical significance at constant can be neglected, because if we
are estimating models without constant, it is quite difficult to determine the quality of the model. In the event that
the model is without a constant we cannot determine the coefficient of determination and the quality of the model
is assessed only by using information criteria and dynamic ex ante analysis. Dependence of total tax revenue,
export volume, total employment and the share of self-employed is not so surprising. Taking into account that the
Czech Republic is export-oriented the export importance is obvious. The share of total employment and the share
of self-employed persons show a relatively high share of personal taxation in the overall tax mix.

The only diagnostic problem is relatively high value of the DW test. This value is in the interval between
critical values therefore autocorrelation is not proved or disproved. Portmenteau statistics also does not prove
autocorrelation; therefore it can be assumed that the autocorrelation does not occur. It should be noted that the two
tests are sensitive to the number of observations.

Dynamic ex-ante approach, unfortunately, came out not very accurately, but estimating the last known period
(2013) is quite difficult because the Czech economy is showing very high volatility since 2009, therefore, this test
could be biased.

Another model is about personal income tax revenue:

Table 5: Model for personal income tax revenue

Coefficient | Std.Error t-value t-prob Part.R"2
Constant -0.016 0.016 -1.040 0.319 0.076
1dAW 1.011 0.116 8.700 0** 0.853
tests
F 75.64 [0.000]** AIC -5.908
R? 0.853 Portmanteau y2(3) 2.933[0.402]
Sigma 0.049 DW 2.008
Normality test: x2(2) | 1.619[0.445]
dynamic ex-ante
forecast actual error
-0.032 0.033 0.065
equation

IdPIT = - 0.016 + 1.011*IdAW
Source: Data OECD (2016) + own calculation
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Model of personal income tax also came out relatively well. For statistical verification there is no problem.
Unfortunately, the model cannot describe well the volatility of the economy over the period 2009-2013, and is
therefore a dynamic ex-ante predictions are very biased. The actual dependence of the average wage is somewhat
not surprising, given that the average wage is quite ideal indicator. As significant came out several other variables,
but in terms of the coefficient of determination and information criteria this model is clearly the best.

Another model is the estimate of the corporate tax revenues:

Table 6: Model for corporate income tax revenue

Coefficient | Std.Error t-value t-prob Part.R"2
Constant -0.019 0.037 -0.518 0.613 0.020
IdEXP 0.871 0.205 4.240 0.001** 0.580
tests
F 17.96 [0.001]** AIC -4.289
R? 0.580 Portmanteau 32(3) 1.514[0.679]
Sigma 0.110 DW 1.742
Normality test: ¥2(2) 0.967[0.617]
dynamic ex-ante
forecast actual error
-0.027 0.037 0.064
equation
1dCIT = - 0.019 + 0.871*EXP

Source: Data OECD (2016) + own calculation

Also, this model is quite good. Again, there is no problem with econometric testing. DW test is still at the
frontier, which rejects the presence of autocorrelation. Unfortunately, this model has very biased dynamic ex-ante
prediction, because this model is not able to describe the shocks that hit the economy in 2009. The actual
dependency of this tax revenue on exports is not surprising, because the Czech Republic is export-oriented. Even
here, this model was chosen as the best in terms of the coefficient of determination and information criteria.

The last reporting tax revenue is revenue of value added tax:

Table 7: Model of value added tax revenue

Coefficient Std.Error t-value t-prob Part.R"2
Constant 0.013 0.013 1.040 0.320 0.090
1dAW 1.284 0.118 10.900 0** 0.915
IdTE -4.763 1.413 -3.370 0.006 0.508
IdROSE -1.579 0.382 -4.130 0.002 0.609
tests
F 49.27 [0.000]** AIC -6.318
R? 0.931 Portmanteau 32(3) 2.334[0.506]
Sigma 0.038 DW 1.655
Normality test: %2(2) 1.841[0.398]

dynamic ex-ante

‘ forecast ‘ actual ‘ error |
0.007 0.059 \ 0.052 |
equation

IdVAT = +0.013 + 1.284*IdAW - 4.763*TE - 1.579*ROSE
Source: Data OECD (2016) + own calculation

. The value of DW test is indeed within the bounds of uncertainty, but there Portmonteau statistics showed no
evidence of autocorrelation. Biased dynamic ex-ante is caused by volatility. In terms of the estimated explanatory
variables is model very surprising. VAT dependence of the average wage is not surprising, because the average
wage can express disposable income and consumption, but negative coefficients for the other variables are very
surprising. Negative parameter in the shares of self-employed persons may be explained by tax evasions. But the
negative coefficient in total employment may be caused by some unknown bias. The only rational explanation is
possible to seek an increase in work for minimum wage, where the net wage is lower than social benefits.
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4 Conclusion

Actual estimated models have demonstrated that it is possible to construct the relatively non-deflected predictions
even with small number of observations. The disadvantage of selected models are stationary problems, where it is
very difficult to add additional delay because the number of observations. In the case of this article, the author was
forced to use relatively weak criterion of stationarity.

The actual models are unfortunately less explanatory power due to the volatility of monitored parameters in the
period 2009 to 2013. The actual volatility would probably not be such a big deal if it be better distributed over
time. Another problem with using a small number of observations is a certain distortion in autocorrelation tests
where is necessary to calculate a critical value of Durbin-Watson test. Unfortunately, even the use of goodness of
fit (Portmenteau) is not also entirely useful for the number of observations.

On the other hand, if it is possible to do better stationarity in short time series and these series not have high
volatility, there is no problem to achieve relatively accurate model, if the autocorrelation is properly treated. The
second option is to use a methodology of cointegration analysis, which is based on a non-stationary time series.
Tertiary option is using panel regression analysis for more countries and for a lot more observation, but it is
complicated to correctly discuss only one state from the panel.
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Remarks upon Estimating the Tax Gap of Individuals in the Czech
Republic
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Abstract. The paper is about estimation of tax gap of self-employed persons including
personal income tax, social contributions and public health insurance in the Czech
Republic. We used data from Eurostat national accounts database and compared
indicators of output and intermediate consumption with some other similar countries
to the Czech Republic — Slovakia, Sweden and Austria. Finally, we estimated the tax
gap of self-employed persons in the Czech Republic in 2011 and 2012. In 2012, the
tax gap was 8.3 billion CZK, which is quite high number.

Keywords: tax gap, personal income tax, social security contributions, tax evasion
JEL Classification: H26

1 Introduction

The article deals with the estimation of the size of the tax gap in the Czech Republic. For these estimates were
used studies of other authors who are estimating the tax gap in the past. It is e.g. (Erard, 2005), (Giles, 2000),
(Karlinsky, 2004), (Mackie-Mason, 1992), (Mazur, 2007), (McClellan, 2013), (McManus, 2006), (Mohamed,
2013), (Rice, 1992), (Taiebnia, 2008) and (Khwaja, 2014). In the Czech Republic, was recently published
publication (Zidkova, 2014), which deals with the estimation of the tax gap for value added tax.

To achieve concrete results for tax gap estimation we used methodology based on comparative analysis using
national accounts. For better understanding of national accounts were publications (Hronova, 2009) and (Prusa,
2008) used. The main goal of this paper is to estimate the tax gap for individuals in the Czech Republic.

The first part of this paper discusses the issue of revenues from dependent activity, total collection of PIT from
tax returns and the number of self-employed taxpayers. This data are very important for the economic goal of this
paper — “taxation gap” between employees and self-employed persons. The second part describes the
methodological basis for calculating the tax gap. The last part describes the development of a specific tax gap for
the Czech Republic in 2011-2012.

2 The issue of personal income tax and self-employment

The most important taxed income of individuals is income from dependent activity (wages and salaries) from the
public finance point of view. To illustrate, Fig.1 shows the development of the absolute amount of the tax collection
from personal income tax and the annual changes are mentioned as well. Figure 1 describes the real problem of
total collection on PIT from tax returns and its decreasing development since 2003 till 2013. Nowadays the total
collection is about 2.7 billion CZK. It should be mentioned that some employees have to submit the tax return
because of some other incomes they reached during the tax period, but they still belong to the dependent activity
category. There is no doubt that something has changed in the last 10 years and self-employed persons effectively
cut their PIT payments. The question is what was the reason?

" Ing. Savina Finardi, Ph.D., Department of Public Finance, University of Economics, Prague, nam. W.
Churchilla 4, 130 67 Praha 3, savina.finardi@vse.cz

" Ing. Ondiej Bayer, Department of Public Finance, University of Economics, Prague, nam. W. Churchilla 4,
130 67 Praha 3, ondrej.bayer@vse.cz
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Table 1: PIT collection and annual changes (2003-2013)

PIT PIT PIT PIT PIT PIT PIT PIT
from tax depen. from tax
depen. | from tax depen. depen. from tax .
. . . . returns .. activity returns
Year | activity returns activity (abs activity returns (annual (annual
(bil. (bil. (abs. diff, diff. b‘il (annual (annual rel. diff.to | rel. diff.to
CZK) CZK) bil. CZK) CZK) rel. diff.) | rel. diff.)) 2003) 2003)
2003 86.6 21.9 X X X X X X
2004 94.7 22.1 8.1 0.2 935% 0.91 % 9.35% 091 %
2005 102.63 24.04 7.93 1.94 837 % 8.78 % 18.51 % 9.77 %
2006 110.66 26.58 8.03 2.54 7.82% 10.57 % 27.78 % 2137 %
2007 111.63 17.85 0.97 -8.73 0.88% | -32.84% 28.90 % | -18.49 %
2008 115.18 17.75 3.55 -0.1 3.18% -0.56 % 33.00% | -18.95%
2009 111.04 5.56 -4.14 -12.19 -3.59 % | -68.68 % 28.22% | -74.61 %
2010 111.84 7.99 0.8 2.43 0.72 % 43.71 % 29.15% | -63.52%
2011 119.37 2.94 7.53 -5.05 6.73% | -63.20 % 37.84% | -86.58%
2012 119.79 3.26 0.42 0.32 0.35% 10.88 % 3833% | -85.11%
2013 126.13 2.68 6.34 -0.58 529% | -17.79% 45.65% | -87.76 %

Source: Authors, Data: ARAD.

In 2006, the Czech Republic introduced new model of tax credits instead of the standard deductions. Since
2005 a special tax allowance on depending child/children was introduced. Since 2008 the basic credit increased
from 7,200 CZK to 24,840 CZK as well as the simple tax rate of 15 % was introduced. All these changes are
probably reflected in the tax collection in the following years (2007 and 2009). Another relevant issue is lump-
sum expenses, which can be applied by the self-employed persons and they can effectively reduce their partial tax
base by this special expenses and not reflecting their real expenses, which can be significantly lower.

Table 2 shows the number of self-employed persons per 1 000 inhabitants in each selected country. We have
chosen neighboring countries Austria and Slovakia and developed EU country Sweden with similar population as
the Czech Republic has. In the Czech Republic the ratio is highest among selected countries, and in 2012 it was
86.4 for the self-employed per 1,000 people. Austria and Slovakia have this indicator very similar to the self-
employed around 65 per 1,000 inhabitants. The lowest value is achieving Sweden, around 25 self-employed
persons per 1,000 inhabitants.

Table 2: Development of number self-employed for 1,000 inhabitants

Year CZ AT SK SE

2003 84.7 62.3 43.8 26.8
2004 82.7 63.0 50.8 274
2005 79.8 63.4 533 272
2006 81.1 64.4 55.4 27.7
2007 82.0 64.6 58.6 28.0
2008 82.4 65.5 64.6 26.5
2009 83.1 65.4 67.9 26.6
2010 84.5 65.7 67.0 27.0
2011 84.6 65.5 65.6 25.7
2012 86.4 65.0 63.9 25.1

Source: EUROSTAT.

Despite the high proportion of self-employed persons in the Czech Republic, their contribution to the personal
income tax is very low and has been falling in recent years. It can be assumed that the low tax collection from self-
employment income is also involved in the devastation of the tax base, not only of income from independent
activities. This fact can be attributed to a high level of lump sum expenses from independent activity. Another
likely cause is the distortion of reported income. The annual differences are also influenced by changes in the rules
for collecting the PIT.
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3 Methodology and data used

The estimation of the tax gap is concentrated at the level of distortion of income and expenses for persons having

income from independent activity. This methodology was used in [4]. Data were drawn from [3], which have the

advantage that it is internationally comparable. Comparisons, data on output (P.1) with a pointer to intermediate

consumption (P.2) and using these two indicators was created auxiliary cost ratio of the sector, which is in absolute

terms, the gross added value.

intermediate consumption of sector (P.2) 1)
output of sector (P.1)

The resulting gross cost of each sector was both examined from the perspective of a longer time series in the
Czech Republic and also spatial comparison was conducted with selected EU countries. For the Czech Republic,
data are available from 1993 to 2012 in the case of spatial comparison of selected EU countries have opted for a
time series from 2000 to 2012.

An important Figure is also the number of self-employed persons. This information will be used to calculate
the estimated tax gap in these sectors.

Subsequently, the comparison of the average gross expensiveness in all sectors and were selected only the
largest absolute differences in average gross expense ratio between the Czech Republic and the rest of the countries
surveyed (Table 3). The differences are such significant that it cannot be explained only by factor productivity,
which is higher in Austria and Sweden. Significant differences can be observed in sectors F (construction), K
(financial and insurance activities), L (real estate activities), M (professional, scientific and technical activities)
and N (administrative and support service, etc.).

Gross expensivness of sector in % =

Table 6: Average gross costs by sector in selected countries (in % 2000-2012)

Sector CzZ AT SK SE

A Agriculture, forestry and fishing 59.94| 54.03| 54.54| 4595
B Mining and quarrying 53.16| 47.13| 40.39| 50.18
C Manufacturing 75.96| 66.68| 76.86| 70.74
D Electricity, gas, steam and air conditioning supply 67.57| 74.01| 76.01| 36.87

E Water supply; activities related to sewerage, waste management and

o 61.61| 51.29| 48.74| 59.37
remediation activities

F Construction 72.27| 56.24| 63.03| 56.63
G Wholesale and retail trade; repair of motor vehicles 51.05| 42.05| 49.27| 36.85
H Transportation and storage 57.46| 51.49| 62.56| 61.57
I Accommodation and food service activities 55.51| 38.68| 46.13| 59.70
J Information and communication 51.71| 56.01| 4841| 56.34
K Financial and insurance activities 54.57| 44.79| 46.80| 36.60
L Real estate activities 51.86| 31.92| 27.37| 44.38
M Professional, scientific and technical activities 62.06| 53.13| 50.39| 50.36
Iljublic {:(frrrglnnllssttrl;?ovrf and ;enfgnce; sgﬁi)ourltsory ss(fgallczecuri?; e 63401 36.00) 48.54| 49.08
O Public administration and defence; compulsory social security 38.13| 33.04| 3592 48.11
P Education 26.52| 16.02| 2349 32.17
Q Human health and social care 39.02| 36.61| 39.06| 27.59
R Arts, entertainment and recreation 56.82| 35.11| 43.96| 53.35
S Other service activities 44.86| 38.89| 45.76| 3827

Source: Authors, Data: EUROSTAT.

In the calculation of partial tax base from independent activity was then included the largest absolute difference.
The only exceptions were the A and B sectors, in which were chosen average value of all three countries, because
of the specifics of these important sectors. We did not take into our following estimations sector D Production of
electricity etc., which has its regional specifics and industry from the perspective of small entities undergoing
tumultuous and development tax (solar equipment, etc.). For estimation of corrected partial tax bases from
independent activity we used real data provided by the official Tax Authority in Ceské Budéjovice (South Bohemia
region).



Differences in average gross expenses ratio to the CR are shown in Figure 4 (selected sectors only). The
differences are thus not solely determined by labour productivity, but also national specificities of those countries
should be taken into account.

Table 4: Differences of average gross costs to the Czech Republic (in p.p., total average for 2000-2012)

Sector AT SK SE

F Construction -16 -9 -16
I Accommodation and food service activities -17 -9 4
K Financial and insurance activities -10 -8 -18
L Real estate activities -20 -24 -7
N Administrative and support service activities 27 15 14
R Arts, entertainment and recreation -22 -13 -3

Source: Authors, Data: ARAD.

Coefficient of sector = (AGCcz — AGCpyp) + 1 )

where AGC = average gross costs of sector.

PTB after correction of sector = PTB before correction * koeficient of sector 3)

where PTB after correction of sector = partial tax base of independent activities after correction,
PTB before correction = partial tax base of independent activities given sector before correction
coefficient = coefficient of highest absolute difference in average gross cost given industry +1 .

After quantifying the tax base correction it was estimated a size of the tax gap. Personal income tax was
considered a nominal rate of 15 % and it has been abstracted from any tax allowances that can be claimed only
once.

PIT tax gap = ((PTB after correction — PTB before correction) * 0,15) * number of persons 4)

Insurance premium tax gap = ((real assesement base > min. AB) * rate) » number of persons  (5)

We have take into account the minimum assessment base for both systems of social and public insurance in
2011 and 2012. For the year 2012 we used basic extrapolation of time series using a linear trend for each of the
relevant sectors, because we did not have any other relevant data about the partial tax base from independent
activity according to economic sectors. If the real assessment base was higher than the minimum assessment base
we have used the real one as a relevant base for our further calculations.

4 Results and Discussion

By using the above formulas we estimated the PIT gap for the Czech Republic. Figure 5 contains the results for
all sectors except D), we also focused on the sector O), but self-employed persons are not observed here. The total
PIT gap for 2011 is then estimated of 2.5 billion CZK. For the public health insurance it was less than 300 million
CZK and for social security insurance it was 1.76 billion CZK. In 2012, the tax gap was due to PIT 2.7 billion
CZK, for the public health insurance 326 millions CZK and social security insurance 5.1 billion CZK.
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Table 5: Estimation of tax gap in 2011 (CZK)

Sector PIT gap PHI tax gap SS tax gap
A Agriculture, forestry and fishing 84,904, 535 0 0
B Mining and quarrying 144,240 0 0
C Manufacturing 196,629,172 0 0
D Electricity, gas, steam and air conditioning supply n.a. n.a. n.a.
E Water supply; activities related to sewerage, waste 4,623,679 0 0
management and remediation activities
F Construction 481,948,790 0 12,428,354
G Wholesale and retail trade; repair of motor vehicles 459,147,133 0 851,519
H Transportation and storage 47,679,294 0 128,079,795
I Accommodation and food service activities 59,345,455 0 0
J Information and communication 17,724,062 0 78,990,884
K Financial and insurance activities 88,177,447 0 90,978,608
L Real estate activities 189,174,315 0 0
M Professional, scientific and technical activities 359,771,226 0 972,202,872
N Administrative and support service activities 99,049,997 0 21,321,975
O Public administration and defense; compulsory social n.a. n.a. n.a.
security
P Education 98,262,817 88,436,535 765,094,643
Q Human health and social care 233,924,508 210,532,057 | 1,706,062,492
R Arts, entertainment and recreation 68,095,710 0 33,629,858
S Other service activities 59,850,546 0 0
Total 2,548,452,92 298,968,592 | 3,809,641,001
5
Source: Authors
Note: SS — social security, PHI — public health insurance
Table 6: Estimation of tax gap in 2012 (CZK)
Sector PIT gap | PHI tax gap SS tax gap
A Agriculture, forestry and fishing 92,633,475 0 68,809,391
B Mining and quarrying 157,365 0 60,648
C Manufacturing 214,529,370 0 0
D Electricity, gas, steam and air conditioning supply n.a. n.a. n.a.
E Water supply; activities related to sewerage, waste
management and remediation activities 5,044,500 0 0
F Construction 525,807,240 0 266,695,601
G Wholesale and retail trade; repair of motor vehicles 500,931,540 0 269,808,993
H Transportation and storage 52,021,260 0 191,785,045
1 Accommodation and food service activities 64,747,440 0 0
J Information and communication 19,337,580 0 120,551,850
K Financial and insurance activities 96,203,400 0 134,606,978
L Real estate activities 206,389,980 0 25,736,880
M Professional, scientific and technical activities 392,510,790 0 1,238,052,669
N Administrative and support service activities 108,064,350 0 55,205,783
O Public administration and defense; compulsory social
security n.a. n.a. n.a.
P Education 107,204,355 96 483,920 852,704,620
Q Human health and social care 255,209,895 229 688,906 1,899,712,084
R Arts, entertainment and recreation 74,292,660 0 61,987,162
S Other service activities 65,300,910 0 0
Total 2,780,386,110 326,172,825 5,185,717,702

Source: Authors
Note: SS — social security, PHI — public health insurance
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The Czech Statistical Office published its own computations of underestimation of official incomes and
revenues of selected companies in the Czech Republic in 2010 according to a revision of national accounts. These
computations were made for private and non-financial small and medium enterprises and for non-financial
enterprises under foreign control. Results showed that the rate of underestimation of incomes was about 10.75 %
for all observed sectors of economy. Our estimations based on gross average costs are 10.88 p. p. for Austria, 3.13
p. p. for Slovakia and 10.2 p. p. for Sweden — year 2010.

Similar estimations were calculated and published in [4]. Authors found out some inaccuracy formulas, thus
the total amount of social security tag gap has changed compared to the previous estimations.

It should be mentioned that our estimations are based on real data from Eurostat database; hence the real
estimated tax gap should be more than we have estimated.

5 Conclusions

The aim of this paper was to estimate a size of tax gap in the Czech Republic in 2011 and 2012. According to our
own methodology we estimated the total tax gap in the Czech Republic that was 6.7 billion CZK in 2011 and tax
gap 8.3 billion CZK in 2012. These amounts are gross estimations of shadow economy in taxes of self-employed
persons in the Czech Republic. The main limit of our computations is the fact, that national accounts database is
based on official data, which are unfortunately distorted. Despite the fact of distortion, using national accounts is
one of suiTable way, how to estimate the tax gap for self-employed persons.

These days the Ministry of Finance is introducing a new approach of better registration of sales in the Czech
Republic. This is one of the ways which could decrease the size of a tax gap in personal income tax and other
social contributions. Official evidence of sales will affect the total collection of valued added tax as well.

The topic of tax gap is still very important for better understanding of real economic problems and challenges
in every economy. Current challenge is to maintain the level of public goods and services and thus we have to
improve the system of tax collection and withdrawal. Otherwise we will face the dramatic reduction of public
spending in every developed country including the Czech Republic.

Individuals (self-employed persons) in the Czech Republic can effectively hide their real incomes because of
the lack of legislation. The question is whether the brand new legislation can fix the problem or whether this
problem is more sophisticated and complicated.
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The influence of parliamentary elections on the tax structure in the
EU countries

Lucie Formanova® — Petr David™"

Abstract. The paper deals with the political business cycle. Within the analysis, the
influence of the term of parliamentary elections on the tax structure (direct versus
indirect taxes) was examined. We used panel data regression analysis, namely fixed
effects method with robust option and tested whether there is any relationship between
tax structure and date of elections. The analysis involves panel data of tax revenues
divided to GDP from all EU member States on timeline from 1996 to 2014. Our model
contains 532 observations. Based on received results, the political business cycle has
a slight effect on indirect and direct tax revenues. In election years we identified a
decrease of direct tax revenues by 0.97%, in case of indirect tax revenues it is a
decrease by 0.80%. Furthermore, we did not identify any influence of the timing of
elections during calendar year, any post-election effects or any definite relationship
between PBC and economic growth in observed timeline.

Keywords: tax structure, direct taxes, indirect taxes, parliamentary election

JEL Classification: D72, E62, H20

1 Introduction

The politicians are responsible for the implementation of tax policy. In the democratic societies people are tax
payers and voters (Smatrakalev, 2006). Therefore, their behaviour and activities can be focused on implementation
such measurements that may increase their popularity among voters in order to get higher chances of their re-
election in a democratic electoral system. In this context we respect the statement of Sjahrir, Kis-Katos and Schulze
(2013) who add that the existence of political business cycle can arise only in the systems of direct elections.

The fiscal policy in tax field could be deformed especially in election year or in a period prior and after the
election year. Jankt (2013) adds that due to the assumption of the irrational voters, all next intentional pre-election
fiscal expansion must be successful. The assumption of irrational voters became the object of critique. Therefore
Rogoff and Sibert (1988) introduced the model political business cycle which is based on the temporary
information asymmetries between voters and political representatives. It is clear that the governments receive
information about its competency more quickly than the voters can. Therefore the public sees the government’s
competency with a lag. As a consequence of that fact it is obvious that the incumbent party can have an incentive
to lower taxes in election years to show their competency. The theory of political business cycle (PBC) predicts
that politicians should manipulate fiscal policy just before elections by increasing public expenditures or
decreasing tax burden of taxpayers. The post-election period should be according to Spévacek (2002) linked with
fiscal restriction, especially by a decrease of public expenditures or an increase of tax burden of citizens.

Pre-election manipulation can be considered as the efforts to determine the growth of economy and
employment or rather as the effort to improve the living standard of voters. For example Mamatzakis (2005) proved
that the output growths when the tax mix is one that would give weight to indirect taxation. Kneller et al. (1999)
also revealed that distortionary taxation reduces growth, whilst non-distortionary taxation does not. Only in case
of using taxes as a source of financing an increase of unproductive government spending Drobiszova (2015) found
out that both of direct and indirect taxes negatively affect the economic growth. Results of the analysis of Machova
and Kotlan (2015) confirm the hypothesis that if productive spending is financed by indirect taxes, the effect on
economic growth is positive, while if the spending is financed by direct taxes, the effect on growth is negative.

However, Rogoff (1990) states that there are some models predicting changes in the composition of
expenditures rather than in total value of expenditures. The research of Drazen and Eslava (2010) found out that
the political representatives can change only the structure of expenditures in behalf of those which are positively
accepted by citizens which corresponds with conclusions of Morozumi, et al. (2014). The similar analysis was
realized on the territory of the Czech Republic when Matéjova et al. (2015) analyzed the structure of expenditure
on municipal level. They found out that analyzed expenditure was influenced by PBC. Furthermore, Haselswerdt
and Bartels (2015) employed a series of survey experiments to identify that the citizens react more favorably to
tax breaks than to equivalent spending programs. From that reason there are many authors such as Foremmy and
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Riedel (2014), Ehrhart (2013), Mikesell (1978), Petterson-Lidbom (2003), Andrikopoulos et al. (2006) or
Formanova et al. (2015) whose studies deal with the tax aspects in relation to political business cycle.

Above mentioned Ehrhart (2013) focuses on the revenue side of state budget. She points out to the issue that
no significant changes in overall tax revenue may mask a considerable electoral manipulation in the tax policy
determination. She states that the representatives of the legislative power can change the tax structure according
to the citizens’ preferences. For testing she used OLS fixed-effect and GMM-system estimator. Furthermore she
used the indicator of total tax collection and data of 56 developing countries in timeline 1980—-2006. She revealed
significant pre-electoral political budget cycle in the sense of composition of tax revenues (direct versus indirect
taxes). Moreover Morozumi et al. (2014) included panel data from 107 countries over the 1975-2010 period in
their research. They identified that there is a significant decrease in income taxes and an increase of consumption
taxes in election years.

On the basis of Ehrhart (2013) methodology the main objective of this paper is to verify the existence and to
analyse the changes in the tax structure in relation to the term of parliamentary election. Secondly, the partial aim
is to identify the influence of PBC on the economic growth. According to our assumption, the term of
parliamentary election can influence the tax structure in the EU member States. As a consequence of above
described trends in behaviour of representatives of legislative power, we expect to observe the changes in the tax
structure in the election year and in the post-election year on the timeline 1996-2014.

2 Methodology

Regression model tests the influence of elections on the tax structure. The model is based on Ehrhart (2013).
Within the tax structure, we distinguish two types of taxes, direct and indirect. Both dependant proxies, Direct tax
revenues (current taxes on income, wealth, etc., ESA2010 classification) and Indirect tax revenues (taxes on
production and imports, ESA2010 classification), are divided to GDP in the manner of Brender and Drazen (2005),
Ehrhart (2013), Katsimi and Sarantides (2012) and Prichard (2014). Ehrhart (2013) states six socio-economic
indicators, the lagged dependent variable, GDP per capita, the degree of urbanization, the share of imports (indirect
taxes), the rate of inflation and the share of population ages 14 and under. The proxies (GDP per capita, the degree
of urbanization and the share of imports) are used in the same way. The proxy GDP per capita (current euro) is
expressed in the logarithmic functional forms and represents the economic development, e.g. Brender and Drazen
(2005), Ehrhart (2013), Katsimi and Sarantides (2012) and Prichard (2014). Whereas variable Urbanization (share
of population living in urban areas) depicts the structure of the economy. The import (the share of imports to GDP),
is an important component of indirect taxes. The remaining two indicators, Inflation and Population, are included
in the models, but in the different forms. Compare to Ehrhart (2013), we do not use the logarithmic functional
form for the Inflation with regard to the other proxies. The higher inflation (the annual change in the consumer
price index) has negative effect on the real tax revenues (the Olivera-Tanzi effect). Ehrhart (2013) as an indicator
of the demographic pressures in the developing countries used share of population under 14, but in the context of
the EU member states we prefer share of population ages 15 to 64 (Population15-64).

For evaluation of the importance of parliamentary elections, we state four dummy proxies. The first, Election,
is a variable coded 1 for year in which there is a legislative election. The other two dummy proxies take into the
account of the parliamentary election timing, it means, if the elections are held in the first half of a year
(Electionlst) or in the second half of a year (Election2st). Last one, Post-election, represents “the Post-election
effect”, which follows the PBC theory introduced in the beginning of this paper.

We use data from Eurostat (Tax revenues, GDP per capita, Import), the World Bank Group (Urbanization,
Inflation and Population15-64) and the International Foundation for Electoral Systems (proxies of Elections). We
assume that all variables, with the exception of Inflation, are positively associated with the tax revenues. The
regression model is following:

TaxRev, = B, X, + [, Elections, + 1, (D

Where i and t are country and year indicators, TaxRevj are tax revenues, direct or indirect to GDP, Xj are
socio-economic proxies (log GDP per capita, Urbanization, Import, Inflation and Population15-64), p; is an
unobserved error term.

For evaluation of the influence of elections on the tax structure, we use static panel data analysis. There are
two basic methods in the static panel data, fixed and random effects. In accordance with Ehrhart (2013) we use
OLS-Fixed Effects. Also LeSage and Dominguez (2012) stated that observations on government behaviour, voters,
taxes, etc. can be analyzed using ordinary least-squares (OLS) methods, therefore it is considered as convenient
tool for our analysis. We choose the Hausman test for the determination of a suiTable method (random effects are
preferred under null hypothesis while preference for fixed effects is an alternative hypothesis). Econometric
verification is verified, homoscedasticity is tested by the Wald test, the serial autocorrelation then by the Durbin—
Watson test.
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3 Results

For evaluation of the influence of term of parliamentary elections on the tax structure, we used static panel data
analysis, namely fixed effects method on the basis of the Hausman test. The model contains 28 cross-sectional
units and 19 time series units, the sum is 532 observations.

The model of fixed effects incorporates heteroscedasticity (the Wald test) and serial autocorrelation (the
Durbin-Watson test). Therefore the models are supplemented by the robust variance estimator. The estimated
regression coefficients remain the same and heteroscedasticity and serial autocorrelation also persist in the model,
but standard errors are calculated to be robust. Regarding the other tests, the paper states the adjusted coefficient
of determination (within), nevertheless, its values have limited information capability in the panel data regression.

Table 1: Elections and tax structure, OLS-Fixed effects, robust option

Direct tax revenues Indirect tax revenues
Proxies Election Election | Election Post- Election Election | Election Post-
1st 2nd election st 2nd election
Const 18.70 * 18.72 * 19.02 * 18.72 * 7.62 7.48 7.87 7.68
i (1.75) (1.75) (1.80) (1.74) (0.52) (0.51) (0.54) (0.53)
GDPpc (lfo 'Sf*l 'Oﬁo '2;8*1 0.10 0.10 0.09 0.09
(log) (-:2.56) (-2.59) 0.01) (2.59) (0.28) (0.27) (0.27) (0.26)
Urban 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
(0.86) (0.85) (0.87) (0.85) (0.99) (0.98) (0.99) (0.99)
Import } B B : -0.007 -0.007 -0.007 -0.007
(-0.50) (-0.51) (-0.49) (-0.50)
0.002 0.002 0.002 0.002 -0.004 -0.004 -0.005 -0.005
lnﬂation sk seskeok sHskeok sk sk seskeok sk sk sk
(2.85) (2.87) (2.76) (2.73) (-6.54) (-6.58) (-6.64) (-6.76)
Population -0.06 -0.06 -0.06 -0.06 0.01 -0.01 0.01 0.01
15-64 (-0.53) (-0.59) (-0.57) (-0.52) (0.09) (0.10) (0.07) (0.09)
. -0.11 * -0.001 -0.206 -0.006 -0.12 ** -0.09 -0.14 0.06
Elections
(-1.74) (-0.01) (-1.04) (-0.10) (2.13) (-1.13) (-1.30) (-1.56)
R? (within) 0.09 0.09 0.09 0.09 0.08 0.08 0.08 0.07
Wald test 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(514.34) | (500.15) | (486.56) | (498.50) | (5425.76) | (6213.58) | (6763.12) | (6928.79)
Durbin- 049 | 048 0.50 0.48 0.50 0.50 0.50 0.50
Watson test

Source: Authors
Notes: (.) denotes t-statistic, */**/*** means a significance level at 10 %/5 %/1 %; R> means an adjusted
(within) R-squared; the Wald test (p-value), the Durbin-Watson test (DW statistic value).

First of all, we start analysis with socio-economic factors. There are two statistical significant proxies, log GDP
per capita and Inflation. In more detailed view on the tax structure, the log GDP per capita has a negative effect
on the Direct Tax Revenues. If the GDP per capita increases by 1%, the direct tax revenues decrease by 0.8 GDP.
The Inflation has a negative impact (the Olivera Tanzi effect) on the tax revenues of indirect taxes, whereas a
positive impact on revenues of direct taxes. Nevertheless in both cases it is a minimal effect.

If we focus on the relationship between the term of parliamentary election and total revenues of taxes, the
model indicates negative influence of political business cycle on the Direct and Indirect tax revenues as well. In
years, in which there are parliamentary elections, the Direct tax revenues fall by 0.11 % GDP. It means if there are
the average direct tax revenues circa 11.3 % GDP, then the direct tax revenues are lower by circa 0.97 %. In case
of Indirect taxes, the revenues decrease by 0.12 GDP. Based on the fact that the indirect taxes created on average
13.6 % GPD, then in election year the indirect tax revenues fall by 0.80 %. With the respect to a reverse effect of
changes in direct and indirect taxes (a decrease in both cases) in relation to the determination of economic growth,
it is not possible to define the direction of determination of economic growth by electoral cycle.

Furthermore, we focused on the timing of parliamentary election. It means the parliamentary election in the
first half of calendar year or in the second half of it. From the result of our analysis it is clear that there is no
statistical significant impact of the date of parliamentary election. Finally, we tested whether there is evident so
called Post-Election effect which was introduced in the beginning of this paper. We expected the post-election
increase of tax revenues of both types of taxes. Based on the result of the model, we did not identify any Post-
election effect during observed timeline.
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4 Conclusions and discussion

The aim of this paper was to identify the effects of the term of parliamentary elections on the tax structure of all
EU member States in time period from 1996 to 2014. We verified the political business cycle theory describing
that the tax policy determination can be influenced by politicians” behaviour which is based on using such
economic instruments in order to maximize their chances of re-election in following parliamentary election. Those
steps in tax policy determination are not desirable and subsequently they can distort the stated objectives of the
economic policy. For the purpose of examination and evaluation of the influence of political business cycle on the
tax structure in the EU member States we used the panel data regression analysis.

The results show that the term of parliamentary election has an effect on the Direct tax revenues and Indirect
tax revenues as well. The influence of PBC on Direct tax revenues is about 0.11 % GDP, or we can say, the holding
of parliamentary elections leads to a decrease of Direct tax revenues by 0.97 %. In case of Indirect tax revenues,
we identified a fall of tax revenues by 0.12 % GDP, it is a decrease of the tax revenues by 0.88 %. In comparison
with Ehrhart (2013) who analyzed the tax structure in developing countries, we identified different results. Her
findings indicate the tax policy manipulation especially in case of indirect taxes. In our research we found out
statistically significant decreases in both types of taxes. In our opinion the indefinite results can be caused by the
diversity of the European Union countries. From that reason, as a possible extension, we propose an analysis of
the tax structure of each member State individually with consequent comparison of the new EU member States
with the old ones. Nevertheless, the received results correspond with the general findings, e.g. Janka (2013) and
partially with the conclusions of Ehrhart (2013) in case of a decrease of indirect taxes, or of Morozumi et al. (2014)
in direct taxes area. To sum up, we identified slight tax policy manipulation in observed timeline.

Moreover, we focused on the identification whether there is any significant effect of the timing of
parliamentary election during calendar year. Based on received results we can state that there is no significant
impact of the date of parliamentary election on the tax structure. Furthermore, we included the analysis of the post-
election effects. In accordance with the political business theory we expected the post-election increase of tax
revenues. However our assumption was not confirmed.

The way of determination of economic growth by tax policy is the area which is in the literature well-known,
see e.g. Mamatzakis (2005), Drobiszova (2015) or Machova and Kotlan (2015). Based on our results and reverse
effect of a slight decrease direct and indirect taxes in election year, it is not possible to define the direction of
determination between PBC and economic growth.
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Abstract. The article deals with evaluation of dependence of corporate income tax
rate to selected indicators of depreciation of fixed tangible assets in the Czech
Republic and in the neighbouring countries. The examined indicators are the shortest
possible period of tax depreciation and the price limit for classifying assets as the fixed
assets.

The aim of this article is to determine by using selected method whether there is
dependence among these indicators. In a transnational context between individual
countries there exist the tax depreciation variations that cause differences in the
construction of the tax base. The possible implementation of the Common
Consolidated Corporate Tax Base (CCCTB) can eliminate these disparities, since the
proposed CCCTB Directive deals, inter alia, with the possible rules and methods of
tax depreciation. The authors used the methods of correlation analysis, analysis and
comparison.

Keywords: depreciation, correlation analysis, corporate tax, tax rate, corporate
income tax.

JEL Classification: C40, H25, M41

1 Introduction

The aim of this paper is, by using the selected method of correlation analysis, to assess interdependencies between
corporate tax rate, period of tax depreciation and limit for classifying of assets as fixed assets from a tax perspective
in the Czech Republic and in its neighbouring countries. The authors work with the research assumption that the
countries with a higher tax rate of corporate income tax have "more favourable" conditions in terms of depreciation
rules — i.e. the low amount of years of tax depreciation and high price limit for classification of tangible assets as
the fixed assets. This analysis can also serve as the basis for the eventual introduction of CCCTB.

For business activities there are used short-term and current assets. Current assets are consumed in one-off
mode and therefore costs arise at the moment of their use. For fixed assets the above mentioned shall not be applied
because they are not consumed in one-off mode, but sequentially. Long-term assets are considered to be those
whose period of application is longer than one year. Therefore, it is not possible to include their acquisition cost
into costs in one-off mode. Expression of this gradual moral and physical amortization is the depreciation.
Depreciation reduces the pricing of the asset and simultaneously enters into the costs.

The nature of assets” amortization over time and a suggestion how to render this amortization was dealt by e.g.
Hulteln and Vykoff (1980). By means of depreciation it is possible to reduce the tax base. Harumova (2002) states
that enterprises create savings by amortization (depreciation) as a source of future investments. The tax base is one
of the factors that affect the amount of tax. Conclusions published by Filatov (2014) state that the depreciation
policy gives effect to the certain levers which affect the economy and the financial results. The choice of method
of depreciation is one of the crucial elements of the accounting policy of an organization (Cohen, 1975). When
designing the tax base, the depreciations have a significant influence. They constitute an expense and thus reduce
the tax base. The analysis of depreciation as well as other factors affecting the tax base in case of possible
introduction of the Common Consolidated Corporate Tax Base (CCCTB) was dealt by e.g. Nerudova et al. (2015)
and Devereux and Lorets (2008).

2 Tax and accounting depreciation

There are accounting and tax depreciations. Accounting should be entered by the accounting depreciations which
are adjusted by subjects so as to reflect the real assets amortization. Depreciation subject is the one who is entitled
to depreciate the asset. The IFRS system defines depreciations as a systemic allocation of the depreciable amount
of an asset over its life. The aspects of depreciation according to the IFRS are dealt by e.g. Elliot and Elliot (2013)
or McKeith and Collins (2013). The IFRS are one of the tools of accounting harmonization. Barth (2008) states
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that the application of the IFRS is associated with a higher quality of accounting information and therefore it is
rightful to consider the IFRS as global standards (Redmaye and Laswad, 2013).

Accounting depreciation does not affect the tax base of income taxes nor tax liability. There are various
methods of depreciation dependent either on the performance of the asset or on time. The selected methods of
accounting depreciation are elaborated in more details by Leiwy and Perks (2013) or Reimers (2008). In the
balance sheet, the value of the original pricing is expressed in the column "gross". This amount is also the base for
calculating of depreciations. Accounting depreciation according to Czech accounting regulations since 2010
allows to take into account the residual value or to use the method of component depreciation.

The nature of tax depreciation is to gradually in time transfer the entry price of assets into tax deductible costs
and spendings, which affects the tax base. Due to the fact that the transfer is a gradual process, the tax base is being
influenced for several years. Among the factors influencing the calculation of depreciation belongs life cycle of
the asset, entry price and chosen method of depreciation (Wild, Larson and Chiappetta, 2008).

Fixed assets are, according to the Income Tax Act no. 586/1992 Coll., amended by later regulations applicable
in the Czech Republic, depreciated from 3 to 50 years according to the assigned depreciation group. In total, there
are 6 depreciation groups. For tax depreciation, it is possible to select progressive or linear method. In case of the
progressive method of depreciation, the major part of the asset is depreciated in the early years of life cycle. The
accounting depreciation and the tax depreciation should be calculated separately (Istrate, 2012). This results from
the nature and diversity of accounting and tax depreciation.

While comparable rules for accounting depreciations in terms of global harmonization are regulated by the
IFRS, or the US GAAP (more about the importance of the US GAAP e.g. Clor-Proell and Nelson. 2007), in the
context of tax depreciation there exist the differences - different procedures in terms of the depreciation period,
different number of depreciation groups or income tax rates are not often defined equally in all countries. Table 1
shows the items listed for the Czech Republic and its neighbouring countries for the year 2015.

Table 1: Income tax rate and depreciation of fixed tanglible assets

Min.period | Max. period Price limit of

State Rate (A) [%] | (B) [number | (C) [number | fixed tangible
of years] of years] assets (D) [EUR]
Czech Republic 19 3 50 1480
Slovakia 22 4 40 1700
Germany 15 4 50 150
Poland 19 4 40 810
Austria 25 4 50 400

Source: Schellekens, Ed., 2015

Table 1 illustrates differences in all analyzed countries. The lowest nominal rate applicable to corporate
income tax (A) is in Germany, while the highest value is in Austria. Smaller differences arise with the number of
years of depreciation for assets located in depreciation group that is depreciated for the longest period (C) and
the number of years of depreciation of tangible fixed assets which is located in the lowest depreciation group (B).
Different is also the limit for classification of tangible asset as a long-term one in the tax perspective (D).

One of the reasons of the differences which are demonstrated in Table 1 are the differences in national
accounting systems and the consequent different methods for calculating income taxes. Harmonization of direct
taxes, as stated by Wasserfallen (2014), proceeds largely only through the case-laws of the Court of Justice of the
European Unionon Council Directive. The development trend of tax rates is in most countries declining (Slemrod
2004 or Devereux, Lockwood and Redoano, 2008) because the corporate tax rates affect, among other things, also
the registered office of business.

3 Methodology

To achieve the objective of the paper authors used standard positivist economic methodology which also included
the scientific methods of description, deduction, comparison, as well as study of legal sources and finally
synthesizing methods. For specific analysis of dependency between the examined factors, the correlation analysis
was used.

The mutual relation of various dependency rates is assessed by the correlation analysis (Newbold, Carlson and
Thorne, 2013). One of the most commonly used indicators is the Pearson correlation coefficient » (1) which reflects
the linearity degree of dependence,
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If the value 7 is close to 0 the considered values are independent from each other. The more the value is closer
to 1 the higher is the level of dependence. More about the correlation analysis e.g. Jacques (2013) or Barrow
(1988).

Since the Pearson correlation coefficient is prone to outliers (Morris, 2012), the degree of dependence between
the observed signs is also verified by using the Spearman correlation coefficient 7, (3),

6 31, a2

=1 — 3
=1 ) (3)
where d = differences in the order of value x; and yi.

Interpretation of the coefficient value is the same as with the Pearson correlation coefficient.

4 Analysis and results

The input data for the analysis are shown in Table 1. The resulting values of the Pearson correlation coefficient
for a selected pair of characters are demonstrated by the correlation matrix in Table 2. The calculation of the
coefficient » was made by equation (1) and (2).

Table 2: Pearson correlation coefficient r

Indicator A B C D

A 1

B 0.149403576 1

C -0.121987509 -0.40824829 1

D 0.235278706 -0.477106868 -0.472643273 1

Source: own'’s calculation

The strongest negative correlation is between the limit for classifying assets as long-term and the shortest
possible time of tax depreciation of assets located in the first depreciation group. Similarly high degree of negative
correlation was found between the limit for classifying assets as a long-term and the time of tax depreciation of
assets located in the depreciation group where the assets are depreciated for the longest period. In both cases the
average degree of negative correlation can be stated. It is true that one of the observed values increases and the
second one decreases. A strong degree of correlation would be involved in case if the Pearson correlation
coefficient acquired the value of 0.7 and higher (Buglear, 2012).

Medium degree of dependence exists also between the number of years of depreciation for assets belonging to
the highest depreciation group and the number of years for assets occurring in depreciation group with the shortest
depreciation period. In all other cases the coefficient results values are higher than 0.1 and lower than 0.4 which
is a slight degree of positive or negative correlation.

In the case of assessing the tax rate dependence on other analyzed variables there was not detected dependence
for the examined countries. Formulated authors” research assumption mentioned in the introduction of the paper
was not confirmed.

For verifying the dependence between two variables the Spearman correlation coefficient r; determined by the
relation (3) is also used. For detailed information about the calculation for verifying the dependence between the
corporate income tax rate and the minimum depreciation period see Table 3.
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Table 3: The Spearman correlation coefficient ry

State Order A (xi) Order B (yi) di di

Czech Republic 2.5 1 1.5 2.25
Slovakia 4 3.5 0.5 0.25
Germany 1 3.5 -2.5 6.25
Poland 2.5 3.5 -1 1
Austria 5 3.5 1.5 2.25

Source: own'’s calculation

By applying the value Yd7? into equation (3) the coefficient 7, = 0,4 is obtained. Between these two indicators
there is a medium degree of correlation. The conclusion in this case is that the lower nominal income tax rate
corresponds to a shorter period of tax depreciation of an asset classified in the lowest depreciation group.

Tables 4 and 5 show a similar analysis for assessing the number of years of assets depreciation in the highest
depreciation group and limit for classifying asset as a long-term one.

Table 4: The Spearman correlation coefficient rs

State Order A (xi) | Order C (yi) di di?

Czech Republic 2.5 4 -1.5 2.25
Slovakia 4 1.5 2.5 6.25
Germany 1 4 -3 9
Poland 2.5 1.5 1 1
Austria 5 4 1 1

Source: own'’s calculation

Table 5: The Spearman correlation coefficient ry

State Order A (xi) | Order D (yi) di di

Czech Republic 2.5 2 1.25 1.5625
Slovakia 4 1 4 16
Germany 1 5 0.2 0.04
Poland 2.5 3| 0.833333| 0.694444
Austria 5 4 1.25 1.5625

Source: own'’s calculation

Substituting the sum of the values d;? from Table 4 into equation (3) gives r, equal to 0.025, from Table 5 r;
becomes a value close to zero, namely 0.007. Values are close to zero and therefore these values are independent
of each other.

5 Conclusion

The paper dealt with the analysis of dependencies of corporate income tax rates and selected indicators from the
field of tax depreciation. These dependencies have been tested in accordance with the valid legislation of 2015 for
the Czech Republic and its neighbouring countries, i.e. Slovakia, Germany, Poland and Austria. It was found that
among these indicators there doesn’t exists very strong or strong correlation because the values of 7 and r, did not
acquire values higher than 0.9 and 0.7 in case of a strong correlation.

The highest level of dependence exists between the amount of the nominal tax rate and the shortest possible
period of depreciation for assets that belong to the lowest depreciation group. An example of an asset with the
shortest depreciation period is a computer. Similarly high — medium degree of dependence results from the relation
of the tax rate and the shortest possible period of depreciation for assets that belong to the highest depreciation
group. Example of such asset includes e.g. buildings. Research assumption defined in the introduction is therefore
rejected and it can be stated that the analysed countries do not compensate the higher rate of corporate tax by "more
favourable" company's depreciation policy.

There are differences in tax depreciation in all countries analyzed in this paper. Since depreciations as an
expense reduce the tax base, it is appropriate to unify the way of the tax base determination. One of the ways may
be the implementation of the concept of the CCCTB directive which deals with the unification of depreciation in
the Chapter VI, Article 32-34 (Eur-lex, 2011). The unification of the approach would subsequently lead to the
comparability of the nominal corporate income tax rate and strengthening of its informative ability and also to the
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possible reduction of the differences between nominal and effective corporate income tax rate. Another effect may
be the strengthening of competitiveness and cooperation in a transnational context.
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CCCTB formula apportionment: The evidence from different
economic sectors

Katefina Krchniva® — Danuse Nerudova™

Abstract. The allocation formula for the distribution of Common Consolidated
Corporate Tax Base (CCCTB) contains three equally weighted factors, which are
considered as the most accurate to reflect the profit generation process. The question
in the stake is the suitability of this allocation formula for individual economic sectors.
The paper analyses the ability of the allocation formula to assign the same proportion
of the profit to individual economic sector in the CCCTB system as allocated under
the current system of separate accounting from the perspective of the Czech Republic.
Based on the performed analysis the formula apportion seems to be adequate
measurement of profit generation for 7 of 19 considered economic sectors, while for
4 of them do not. The remaining economic sector suffer slight change in the assigned
share on overall tax base under the CCCTB system.

Keywords: Common Consolidated Corporate Tax Base, Formula Apportionment,
Distribution, And Economic Sector.

JEL Classification: F23, H25, K34

1 Introduction

After the huge political debate the European Commission launched the proposal for Common Consolidated
Corporate Tax Base (hereinafter as “CCCTB”) on 16 March 2011. The CCCTB system was introduced as the tool
for the harmonization of corporate income tax system within the European Union (hereinafter as “EU”) and it is
especially addressed to multinational companies to simplify the taxation of their cross-country business activity.
This simplification should be mainly based on the common definition of tax base and on common requirements of
tax administration. In addition to the primary goal of the CCCTB the European Commission presented in course
of its re-launch from 17 June 2015 that the CCCTB may constitute an important instrument to combat tax
avoidance, especially by elimination of shortcomings of the current corporate tax system allowing the aggressive
tax planning.

The idea of the CCCTB system is based on the common definition of tax base and its consolidation on the
level of parent company and its further distribution to individual group members with the application of allocation
formula, i.e. formula apportionment, (hereinafter as “FA”). Both the FA system as well as the design of FA were
subject of comprehensive analysis of many researches, considering the main pros and cons of formulary methods
as well as searching for the most effective FA for the European Union. The idea of FA system supposes that to
each member group a share of consolidated tax base will be assigned. The assigned share will be derived from the
share of individual member group on overall business activity of the group settled by the allocation formula factors.

According to Weiner (1999) has formula apportionment three key economic components: apportionable
income (the tax base), the composition of formula and the definition of formula factors. She indicates that the exact
definition of FA is unimportant, because it does not have a great revenue impact for a state. In later study Weiner
(2005) proposes that formula must be internally consistent, which requires that no more than 100 percent of
taxpayer’s business activity is taxed, if each jurisdiction adopt a particular formula. However, the consistency
requirement does not say anything about how exactly formula reflects the economic activity. This assumption is
supported also by Tan (2010) stating that the most appropriate formula may not actually be the one that is most
economically efficient, but that one which is the most politically feasible. As a good example of uniformity of FA
system may be mentioned formulary system applied in Canada, which according to Mintz and Weiner (2003)
provides a good model for the European Union, controversially the system applied by the United States shall be
rather avoided by the EU.

FA system is often subject of many critics, for example Hines (2008) states that under FA the firms has
incentives to manipulate their operations through mergers or divestitures. Similarly Gordon and Wilson (1986)
indicate that FA creates the incentives for cross-hauling of output. On the other hand, from the beginning FA is
considered as pragmatic compromise to the current system of separate accounting, which avoids the detailed
examination of characteristic of particular transactions under arm’s length principle and restricts the possibilities
for profit shifting with the aim of tax optimization (Bird and Brean, 1986). Correspondingly, Tan (2010) concludes
that the most advantage of FA is the avoidance of a great direct profit shifting and of transfer pricing problems
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with neutralizing of most transfers pricing strategies in inter-group transactions. He also terminates that actual
distortion generated by FA depends heavily on the choice of formula factors. With respect to the right choice of
formula factors McLure (1980) argues that is better to use immobile factors (labour), which are considered to be
low tax sensitive rather than more tax sensitive mobile factors (capital) in allocation formula.

The European Union’s choice for three-factor formula is supported by the experiences of Massachusetts
formula commonly used in the United States. As stated by Tan (2010) the states have not chosen this formula,
since it is considered to be the “right” one in all cases, but only because it is a simple formula that fairly reflects a
very large share of the value-generating activity while retaining a simplicity that is lacking in formulas that attempt
to measure income more precisely. The structure of the proposed allocation formula by the CCCTB Draft Directive
is presented below by equation:

1 Sales™ l(l Payroll® 1 No_of _employees™ ] 1 Assets™

ShareX = +— - / . -
2 Payroll*™” 2 No_of _empolyees™™” ) 3 Assets™ "

*Con'd _Tax _Base
3 Sales* ™" 3 -

(O]

where a share of group company member X on the common consolidated corporate tax base is determined as
its share on the overall volume of sales, tangible fixed assets and labour, derived from the combination of payroll
costs and number of employees.

The assets factors will be computed on the average amount of tangible fixed assets, which is owned or leased
by a group member, respectively by company group. The tangible fixed assets will be assigned to its economic
owner; the leased assets will be assign to both - lessor and lessee. The labour factor is constituted as the
combination of payroll costs and number of employees working for a respective group member. The definition of
employee will derived from the definition of employee of a Member State on which territory a respective employee
performs her/his activity. Payroll costs will consist of all payments that are deductible as expense, including
employees’ benefits and social contributions. The sales factor will set as the sum of revenues from sales of goods
and services decreased by warranty claims and rebates, where the revenues will be attributed to the state of dispatch
or transport of goods, i.e. under application of destination principle, in case of services to the state on which
territory the services are carried out.

The CCCTB allocation formula differs from Massachusetts formula in splitting of the labour factor in other
two equally weighted factors. This deviation should reflect the different wage levels in western and eastern EU
countries and at same time reflect the costs on employees in their relation to exact number of employees. According
to Petutchnig (2010) the core of application these two + two apportionment factors is that these are able to reflect
all stages of profit-making process of the company group. The sales factor represent the demand side of this process
while the factors labour and assets represent the supply side. These two phases are also observable in the
determination of pre-consolidation income of a group member as the results of difference of revenues and
expenditures.

The aim of the paper is to analyze the design of the CCCTB allocation formula from the perspective of the
Czech Republic under the sense of its explanatory power with special focus on the examination of the effect of
introduction of the CCCTB system and its allocation formula in different economic sectors.

2 Data and methodology

With regard to the objective of the paper to analyze the effect of the introduction of the CCCTB system from the
perspective of the Czech Republic only the data of group companies, with any relation to the Czech Republic were
considered. All data referred to calendar year 2013 and were taken over from the Amadeus database, namely
version no. 2442 from 22 January 2015.

Only the data of group companies fulfilling the two-tier eligibility test set by the CCCTB Draft Directive,
namely by Article no. 54, were employed. The two-tier test is based on the criterion of ownership with a threshold
of higher than 75% share on capital, criterion of control with requirement of higher than 50% proportion on voting
rights and higher than 75% share on rights giving the entitlement to profit. The considered group companies were
parent companies resident in the Czech Republic and their subsidiaries settled in EU. Further, the data of EU
resident parent companies having at least one subsidiary settled in the Czech Republic were included in the data
sample.

The primary dataset contained the information about profit/loss before taxation of individual companies, which
was considered as a proxy of the tax base, information about the scope of their economic activity indicated by the
NACE classification, the information about the volume of operating turnover, which was considered as a proxy
for the sales factor. Further, the details about number of employees and related payroll costs and information about
the volume of tangible fixed assets were accessed. All financial data were converted in thousands EUR. Lastly the
information about ownership structure of group companies, their tax residency and Bureau van Dijk Identification
number were also obtained.
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The necessary requirement on the primary dataset was that each company needs to have available information
about volume of tangible fixed assets and NACE code. The fulfilling of this criterion was necessary for further
calculation of missing values in the primary dataset, which of structure is observable in Table 1.

In addition to above mentioned primary dataset also the supporting dataset containing the data of group
companies eligible for the application of the CCCTB system in the whole EU was obtained. The data in the
supporting dataset also referred to calendar year 2013 and contained the same information about each individual
company as required for primary dataset (see above). The supporting dataset was used for the imputation of the
missing values in the primary dataset. The supporting dataset contained the values of 153,012 companies resident
in the EU, from which 48,101 companies were parent companies and 104,911 were their subsidiaries. Missing
values of operating turnover, i.e. sales factor, were computed on the basis of 142,031 available values in the
supporting dataset. For computation of assets factor were accessible 152,363 values. Labour factor were calculated
based on 106,213 available values of costs on employees and 93,583 values of number of employees.

Table 1: Structure of the primary dataset

Country code | Country name | Number of parent panies | Number of subsidiary panies | Total number of p

AT Austria 48 255 303
BE Belgium 31 504 535
BG Bulgaria 1 0 1
CY Cyprus 1 1 2
CZ Czech Republic 1,097 2,442 3,539
DE Germany 86 278 364
DK Denmark 15 132 147
EE Estonia 0 71 71
ES Spain 13 554 567
FI Finland 18 215 233
FR France 46 1,213 1,259
UK United Kingdom 68 1,287 1,355
GR Greece 1 82 83
HR Croatia 2 0 2
HU Hungary 3 285 288
1E Ireland 5 41 46
1T Italy 41 749 790
LT Latvia 0 20 20
LU Luxembourg 0 21 21
LV Lithuania 1 69 70
MT Malta 1 1 2
NL Netherlands 57 367 424
PL Poland 21 319 340
PT Portugal 1 132 133
RO Romania 1 0 1
SE Sweden 32 318 350
SI Slovenia 7 79 86
SK Slovakia 44 398 442
Total 1,641 9,833 11,474

Source: Amadeus database, version 2442, 15 January 2015, adjusted

The methodology for missing data imputation was applied similarly as by Cline et al (2010) and by Nerudova
et al (2015) According to the them the missing values are counted based on the predefined relationships of the
factor variables included in the CCCTB allocation formula (1).

Firstly the supporting dataset was into two sub-datasets according to residency country of a company. The first
sub-dataset covered companies resident in first fifteen founding EU Member States” and the second contained
companies resident in remaining thirteen states'. The supporting dataset was further divided according to the sector
of economic activity of a respective company.

The imputation coefficients were calculated according to below stated equations.

OPT
OPT _imputation_ coefficient = gverage ©0 1 @
average TFA

NoE
NoE _imputation_ coefficient = dverage_Voi 3)
average TFA

* Austria, Belgium, Germany, Denmark, Spain, Finland, France, United Kingdom, Greece, Ireland, Italy, Luxembourg, Netherlands,
Portugal, Sweden.
 Bulgaria, Cyprus, Czech Republic, Estonia, Croatia, Hungary, Latvia, Lithuania, Malta, Poland, Romania, Slovenia, Slovakia.
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CoE _imputation_ coefficient = average_CoE 4)
average NoE

The imputation coefficients for sales factor (2) were calculated as the ratio of average value of operating
turnover (OPT) to average value of tangible fixed assets (TFA) of companies with both published values.
Imputation coefficients for number of employees (3) were calculated as the ratio of average number of employees
(NoE) to average value of tangible fixed assets (TFA) of all companies with both published values. And similarly,
the imputation coefficients for costs on employees (4) were calculated as the ratio of average costs on employees
(CoE) to average number of employees (NoE). The computation of imputation coefficient for assets factor was
not necessary, since there was no missing value in primary dataset. The missing values were further computed
according to relations stated in equations (5), (6) and (7).

MISSING _OPT =OPT _imputation_ coefficient * known TFA 5)
MISSING _NoE = NoE _imputation_ coefficient * known _TFA (6)
MISSING _ CoE = CoE _imputation_ coefficient * known _ NoE (7)

In line with the objective of paper the overall tax base were calculated and further allocated among the
individual EU Member States under the current system, i.e. according to the rules for calculation of the tax base
of group companies applicable in 2013, and in the CCCTB system, where the total tax base of a respective group
company was distributed among individual member with the application of allocation formula as stated above (1).

With respect to the allocation of the group tax bases in current system it is possible to distinguish between
three groups of states: Firstly there is the group of states in which any group consolidation scheme is applicable,
these are: Belgium Bulgaria, Czech Republic, Croatia, Estonia, Finland, Greece, Hungary, Slovakia, Slovenian
and Romania. Further, the second group of states where the tax loss offsetting scheme may be applied for group
companies these are: Ireland, Latvia, Sweden and United Kingdom. And lastly the group of states in which tax
consolidation scheme is applicable may be identified, these states are: Austria, Denmark, France, Germany, Italy,
Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal and Spain.

In accordance with the objective of the paper, the analysis of the explanatory power of allocation formula (1)
in separate economic sectors were also performed. The analysis of the explanatory power was based on the
comparison of coefficients of determination, indicating the proportion of explained variability, of arranged
regression models as previously analyzed by Roggeman et al (2010), Krchniva, Nerudova (2015) or Krchniva
(2015). The data set previously applied for the computation of missing values was used for the analysis of the
explanatory power of formula factors However, necessary adjustments of this dataset needed to be done. Firstly,
only the companies with the available information of all formula factors were selected. Secondly, extreme values
under of 1% and above of 99% percentile were eliminated. The final dataset were further divided in to sub-datasets
according to sector of economic activity classified by NACE codes at the first stage. The structure of the dataset
for the analysis of explanatory power can be seen in Table 2.

As was already mentioned above, the analysis of the explanatory power was preformed based on the
comparison of coefficients of determination of estimated restricted and unrestricted multivariate linear regression
models. The proposed multivariate regression model was as follows:

PLn:ﬂ0+ﬂ1C0En+ﬂ2N0En+ﬂ3TFAn+ﬁ4OPT;1 ®)
where the PL, considers profit/loss before taxes as the dependent variable which is explained by four

independent variables, i.e. payroll costs (CoE), volume of tangible fixed assets (TFA) and operating turnover
(OPT) or number of employees (NoE).

The restricted regression model supposes that the explanatory power of the independent variables in the model
is equally weighted and therefore this model shall accurately reflect the structure of the CCCTB allocation formula.
The parameters of the proposed multivariate regression models were estimated by Ordinary Last Squares method.
All considered regression models were tested by F-test analyzing the statistical significance of the proposed
regression model. All observed regression models were statistically significant on the 1 % significance level.
Further all obtained adjusted coefficient of determination were tested for the statistical significance; these were
also statistically significant on 1 % significance level.

37



Table 2: Structure of dataset for analysis of formula factors explanatory power

Code | Description xsa;li;i(g;‘st zl‘:;jnelz: of % proportion
A AGRICULTURE, FORESTRY AND FISHING 01-03 896 1.14
B MINING AND QUARRYING 05-09 534 0.68
C MANUFACTURING 10-33 17,963 22.87
D ELECTRICITY, GAS, STEAM AND AIR CONDITIONING SUPPLY 35 758 0.96
E WATER SUPPLY; SEWERAGE, WASTE MANAGEMENT AND 3639 783 1.00
REMEDIATION ACTIVITIES |
F CONSTRUCTION 41-43 5,779 7.36
WHOLESALE AND RETAIL TRADE; REPAIR OF MOTOR VEHICLES
G AND MOTORCYCLES 45-47 17,358 22.10
H TRANSPORTATION AND STORAGE 49-53 3,770 4.80
I ACCOMMODATION AND FOOD SERVICE ACTIVITIES 55-56 2,590 3.30
J INFORMATION AND COMMUNICATION 58-63 4,786 6.09
K FINANCIAL AND INSURANCE ACTIVITIES 64-66 4,049 5.15
L REAL ESTATE ACTIVITIES 68 2,830 3.60
M PROFESSIONAL, SCIENTIFIC AND TECHNICAL ACTIVITIES 69-75 8,043 10.24
N ADMINISTRATIVE AND SUPPORT SERVICE ACTIVITIES 77-82 4,583 5.83
o PUBLIC ADMINISTRATION AND DEFENCE; COMPULSORY SOCIAL 34 34 0.04
SECURITY i
P EDUCATION 85 471 0.60
Q HUMAN HEALTH AND SOCIAL WORK ACTIVITIES 86-88 1,693 2.16
R ARTS, ENTERTAINMENT AND RECREATION 90-93 902 1.15
S OTHER SERVICE ACTIVITIES 94-96 727 0.93
ACTIVITIES OF HOUSEHOLDS AS EMPLOYERS;
T UONDIFFERENTIATED GOODS- AND SERVICES-PRODUCING 97-98 4 0.01
ACTIVITIES OF HOUSEHOLDS FOR OWN USE
9] ACTIVITIES OF EXTRATERRITORIAL ORGANISATIONS AND BODIES 99 6 0.01
78,559 100.00

Source: Amadeus database, version 2442, 15 January 2015, adjusted

The obtained results indicating the explanatory power of formula factor in each economic sector were further used
for the analysis of the effect of introduction of the CCCTB system with special focus on the change of the
distributed share of the overall tax base to different economic sectors, which may provide the evidence about the
suitability of the allocation formula in practice.

3 Results and discussion

The paper analyzes the distribution of group tax base in the CCCTB system from the perspective of the Czech
Republic with special focus on the analysis of the change in distributed share on overall tax base to single economic
sectors searching for the evidence of suiTable design of the CCCTB allocation formula. This analysis is further
accompanied by the analysis of explanatory power of formula factors based on the comparison of adjusted
coefficients of determination of multivariate regression models. The considered multivariate regression models
assumed that the dependent variable profit/loss of a respective company is explained by four independent variables,
i.e. by volume of operating turnover, volume of tangible fixed assets, number of employees and related costs on
employees. As mentioned before, linear links between dependent and independent variables were considered.
Except of the unrestricted regression model, where the weight of independent variables is not defined, the restricted
regression model was also applied. The restricted regression model assumes that the independent variables are
equally weighted in the model, which may better reflect the structure of the CCCTB allocation formula. The results
of the analysis of explanatory power of allocation formula for the whole data sample as well as for individual
economic sectors are observable in Table 3.

As is obvious from Table 3 no analysis were performed for economic sectors T a U, since extent of the sub-
data samples was not sufficient. The explanatory power of allocation formula regardless the economic sector
amounts to 28 % in case of unrestricted regression model, while in case of restricted regression models amounts
to 26 %. The obtained results are lower in comparison with Krchnivé and Nerudova (2015). The difference is
caused by the extent of the analyzed data sample as well as by the character of company’s data, since the data of
independent companies were applied in their analysis.

The largest proportion of variability is explained by the allocation formula in NACE sector O in case of
unrestricted regression model, namely by 94 %, however this outcome is questionable by obtained result for
restricted regression model where the proportion of explained variability amounts only to 39 %. The results may
be distorted by the extent of the sub-data sample. The highest proportion of variability is explained in NACE sector
Q, P and S, while the lowest proportion of variability is explained in NACE sector I, K and R.
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Table 3: Explanatory power of formula factors in economic sectors

Economic sector | Number of observation agj"]?;sm'md regressn;:: :: :;;i:ilcs ml;je;t;lcted regres;wn n.m(.iel

All NACES 78,559 0.2788 7,591.87 0.2632 28,057.11
A 896 0.3418 117.20 0.3253 432.52
B 534 0.3457 71.41 0.3742 284.43
C 17,963 0.4096 3.116.57 0.3990 11,927.74
D 758 0.2313 57.93 0.1367 120.92
E 783 0.3906 126.32 0.3829 486.14
F 5,779 0.3698 848.78 0.3516 3,134.57
G 17,358 0.2956 1,821.82 0.2614 6,142.51
H 3,770 0.2614 334.48 0.2599 1,324.84
I 2,590 0.0616 43.47 0.0523 143.83
J 4,786 0.2511 402.00 0.2488 1,585.94
K 4,049 0.1813 225.11 0.1373 645.50
L 2,830 0.2526 240.08 0.1992 704.88
M 8,043 0.2114 539.81 0.2015 2,030.38
N 4,583 0.2149 314.61 0.2104 1,222.08
o 34 0.9405 131.48 0.3918 22.26
P 471 0.4944 115.90 0.4575 397.42
Q 1,693 0.6254 707.21 0.5557 2,116.94
R 902 0.1222 32.36 0.0802 79.52
S 727 0.4679 160.63 0.4647 631.13
T 4 - - - -
U 6 - - -

Source: own adaption in STATA

The obtained results about the proportion of explained variability were further analyzed in context of distributed
proportion of the overall tax based to individual economics sectors. The analysis was performed under the
hypothesis that the sufficient explanatory power of allocation formula is indicated by insignificant change in
distributed share on overall tax base. This hypothesis was verified for each economic sector with the aim to prove
suiTable disposition of the allocation formula for this sector.

The analysis was performed for the data sample of group companies which are eligible for the CCCTB system
and have any link to the Czech Republic, i.e. these are Czech resident parent company or Czech resident subsidiary
of an EU parent or Czech parent company. The details about assigned proportion on the overall tax base in current
system and in the CCCTB system can be seen in Table 4. Since the paper focuses on the comparison of aggregated
share of the tax base to individual economic sectors, the details about distributed proportion among individual EU
Member States are the subject of further research.

Based on the comparison amount of overall tax base in current system and CCCTB system in Table 4, it can
be seen that the amount of overall tax base in the CCCTB system slightly decreased ( by 3.89 %) in considered
dataset. This reduction is caused by the application of the loss-offsetting scheme in the CCCTB system. However,
our model is based on the assumption that in all economic sectors loss-making companies are operating and
therefore the reduction of the tax base assigned to each economic sectors is uniform.

Under this assumption it can be concluded that in NACE sector O, P and Q there is no change in the proportion
of distributed tax base when CCCTB would be implemented. While the results for NACE sectors P and Q are
consistent with the outcome of previous analysis step, in case of NACE sector O the obtained results are
questionable due to extent of the sub-data sample. Further, very slightly, less than 0.05 %, change in the assigned
proportion of the tax base was obtained for NACE sectors A, E, F, L and R. While in NASE SECTORS A, E, F
the gained results may be supported by the outcomes of the first analysis step, i.e. by the evidence of explanatory
power of allocation formula higher than 30 % for both unrestricted and well as restricted models, the results for
NACE sectors L and R are inconsistent with conclusion of the first research stage, since in case of NACE sectors
L the proportion of explained variability amounts to 19.92 %, while in NACE sector R just to 8.02 %. This
inconsistency maybe be caused by the character of economic sector, in which the generated profit may be more
affected by the demand of consumers than by amount of assets or number of employees.

On the other hand, the most significant change in the distributed proportion of the tax base was indicated in
NACE sectors C, M and B. The outcomes for NACE sector M may be supported by the results of the analysis of
explanatory power indicating the explained proportion of variability amounting to 20.15 %. The proportion of
explained variability in NACE sector C and B ranges to 39.90 %, respectively to 37.42 %. These inconsistency is
caused by the fact, that even if the allocation formula is able to explain high percentage of variability the continuing
manufacturing and mechanization process of industries, it may require inclusion of a higher weight to assets factor
in allocation formula.
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Table 4: The comparison of distributed share on overall tax base in current and CCCTB system

Number of subjects Current system CCCTB system Change CCCTB vs. CS
ALL NACES 11,474 385.427,895.48 | 100.00% 370,438,497.37 | 100.00% 0.00%
A 118 647,307.62 0.17% 666,755.17 0.18% 0.01%
B 143 33,305,546.72 8.64% 42,583,923.63 11.50% 2.85%
C 2,388 88,703,849.01 23.01% 154,253,900.22 41.64% 18.63%
D 370 4,983,691.11 1.29% 3.562,331.50 0.96% -0.33%
E 139 170,844.77 0.04% 319,453.65 0.09% 0.04%
F 531 5,279,413.08 1.37% 5,231,892.36 1.41% 0.04%
G 2,581 17,717,643.62 4.60% 34,704,870.06 9.37% 4.77%
H 414 4,210,453.99 1.09% 6,662,832.08 1.80% 0.71%
I 249 868,936.50 0.23% 1,086,620.71 0.29% 0.07%
J 517 21,291,187.83 5.52% 19,956,812.93 5.39% -0.14%
K 755 46,806,581.29 12.14% 13,631,804.90 3.68% -8.46%
L 879 1,155,066.15 0.30% 1,135,339.97 0.31% 0.01%
M 1,476 149,780,255.88 38.86% 81,227,942.99 21.93% -16.93%
N 671 9,588,267.88 2.49% 4,773,379.83 1.29% -1.20%
o 3 472.87 0.00% 107.24 0.00% 0.00%
P 63 2,198.78 0.00% 9.492.57 0.00% 0.00%
Q 68 348,632.29 0.09% 320,161.17 0.09% 0.00%
R 42 6,418.75 0.00% 52,906.56 0.01% 0.01%
S 66 536,294.58 0.14% 245,537.92 0.07% -0.07%
T 1 24,832.76 0.01% 12,431.91 0.00% 0.00%

Source: own adaption in STATA

According to the CCCTB Draft Directive the special definition of formula factors will be applied for some specific
economic sectors, for example for financial and insurance institutions, for oil and gas extraction and marine
transport. The arrangement of the special definition of formula factors for financial and insurance institutions may
be supported by the obtained results for NACE sectors K since the distributed share on the overall tax base in the
CCCTB system decreased by 8.46 % as is clearly visible from Table 4. The special definition of formula for oil
and gas extraction and marine transport is not justifiable by performed analysis, since the detailed examination of
NACE sectors B and H would be necessary.

4 Conclusion

The aim of paper was to analyze the suitability of the CCCTB allocation formula for the distribution of the group
tax bases in separate economic sectors. The analysis was performed from the perspective of the Czech Republic
and provides the evidence of suitability of allocation formula to explain and therefore minimize the change in the
assigned share of the tax bases to separated economic sectors in the CCCTB system. While results of explanatory
power of allocation formula are supported by the outcomes of the comparison of distributed share on the tax base
to NACE sectors Q, P, E, F, A, M and K, the results for NACE sectors R, L, C and B are not in the line with each
other. This discrepancy may be explained by specific characteristic of these sectors, which are for example human
element, customer’s demand in case of NACE sectors R and L or a higher level of mechanization in NACE sectors
C and B. The research performed above revealed the necessity of further research in the area the analysis of the
different setting of allocation formula and its impact on distributed proportion of the tax base to separate economic
sectors.
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Classification of Tax Systems of European Union Countries
according to Tax Mix in 2012

Kvéta Kubatova” — Martin Stefansky"

Abstract The paper deals with the typology — classification — of tax systems of 28
member countries of the EU in 2012 by applying variables of the tax quota and tax
mix (shares of particular taxes in GDP). It is the first article of this kind because other
similar typologies focused either on the OECD countries or on the Eurozone. The
Eurostat data about 10 variables of shares of tax revenues in GDP is used and after
applying the cluster analysis, 5 typical tax structures were found out. Nevertheless,
the general opinion that 15 original EU countries have a different tax structure than
new member countries (post-communist countries) was not confirmed.

Key words: tax systems in EU, classification of tax systems, tax mix in EU countries,
tax clusters

Jel Classification: H20

1 Introduction

The common tax policy (later the tax policy of the European Union) has interfered with the unwillingness of
member countries to adjust own tax systems to the common model since the European Community was founded.
The effort to harmonize taxes in this area has completely no effect as regards direct taxes and results of indirect
taxes are unconvincing. Tax bases and ways of tax collecting are harmonized in case of these taxes but tax rates
differ often significantly in member countries.

The common EU market is represented by various tax systems whereas some are more similar than the other
ones. If it is possible to find some typical tax systems — clusters — within the EU, this knowledge may be used for
more effective mutual convergence of such clusters. Even intergroup differences are a big obstacle to general
convergence.

The presented paper follows up on results of the bachelor thesis (Stefansky, 2016) where the typical clusters
of the EU tax systems were created by the method of a cluster analysis. The paper finds more accurate
specifications of found clusters.

The paper is organized as follows. The overview of present literature concerning the typology of tax systems
in the EU by means of the cluster analysis is followed by the description of data and applied methodology. This is
followed by results of the analysis and their evaluation.

2 Literature Review

The literature concerning the typology of tax systems by means of the cluster analysis dates back to 1991 when
the work of Guy Peters (Peters, 1991) was published. However, only a few studies dealing with this issue have
been published since that time. We can mention the work of Kubatova, (2012), Delgado (2009), Lazar (2014) from
the recent time.

Delgado (2009) clustered together the OECD countries according to five tax variables, including the share of
income taxes, taxes from goods and services and from social security contributions in the total tax revenue in 1965
and 2005. The biggest seven-member group is a group of continental countries with the dominant social security
contribution, the remaining seven countries are divided into other four groups of 1 up to 3 countries. The summary
of results is again slightly problematic due to the fragmentation into very small clusters.

Kubatova (2012) clustered together 34 OECD countries according to the variable tax quota and other six
variables of the tax mix according to the structure of OECD statistics. Typical groups are created in this typology
of the OECD countries as in case of Peters (1991).

Lazar (2014) has made the cluster analysis for the Eurozone countries recently. However, it has limited the
research to a smaller number of countries, more or less unfounded. Taxes in particular countries are the result of
economic-political and culture-historical factors. It has not been possible yet to find proofs of tax specifications in
the Eurozone in literature. The before mentioned cluster analysis also do not denote to the fact that the Eurozone
would be a specific area of taxation.
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Churchilla 4, Prague, Czech Republic; kveta.kubatova@vse.cz

* Be. Martin Stefansky; University of Economics in Prague; nam. W. Churchilla 4, Prague, Czech Republic;
martin.stefansky.93@gmail.com

42



Lazar (2014) analysed the data of the Eurozone countries and Romania concerning the total revenue, direct
taxation, indirect taxation and social security contribution during 2000 — 2011 in the above cited article. In 2011,
she created the following six groups:

C1: Austria, Belgium, Italy, France

C2: Cyprus, Malta, Estonia, Luxemburg
C3: Finland

C4: Germany, Netherlands

C5: Ireland, Greece, Slovenia, Portugal
C6: Romania, Slovakia, Spain

Six typical groups were confirmed also in previous years of the analysis. However, there have been some slight
reorganizations in the course of time.

The above quoted mentioned authors concentrated also on the stability of clusters in time (it was the main goal
of some authors’ analyses). Clusters of countries according to particular types of tax systems seem to be quite
sTable in time. The mentioned analyses confirm that there are several types of tax systems in the EU, in the OECD
as well as in the Eurozone. These groups are very sTable if the stability of typology in time is also reviewed. There
are only sporadic transfers of countries from one group to another one.

3 Data and Methodology

The cluster analysis made in this text is based on the Eurostat data published annually in the report Taxation trends
in the European Union (Eurostat, 2014). The applied data concerns 28 member countries in 2012 (including
Croatia as the last accepted member since 1% July 2013). For the purpose of the cluster analysis, variables were
selected based on the categorization of taxes according to ESA95.

The Chart No. 1 contains descriptive statistics. All indexes are expressed as a share of tax revenues in GDP in
%.

Table 1: Descriptive statistics — tax revenues as percentage of GDP in 28 EU member states in 2012*

Summary statistics:

Variable Observations Obs. with missing data Obs. without missing data_Minimum Maximum _Mean _ Std. deviation
28 [} 28 5,5 12,3 7.9 14

28 0 28 21 51 3,2 0,8

28 0 28 0,3 4,2 1,2 0,9

28 0 28 0,3 6,2 1,6 14

28 o 28 2,6 24,5 7.8 a,7

28 0 28 11 6,3 2,6 1,3

28 [ 28 0,0 31 0,9 0,7

28 0 28 0,3 41 14 1,0

28 o 28 0,9 17,0 11,1 3,9

TQ (SSC incl.) 28 0 28 27,2 48,1 36,3 6,2

Source: Eurostat (2014), self-processed in XLSTAT, k-means clustering
Note: * VAT- value added tax; ED&CT- excises and other consumption taxes; OToP (ID incl.)- taxes on
products, except VAT and import duties, excluding excise duties; OTP- Other taxes on production; PIT- personal
income tax; CIT- corporation income tax; OIT&CT- other income and capital taxes; PT- property taxes; SSC-
social security contributions; TQ (SSC incl.)- tax quota including SSC.

The cluster analysis is defined as a non-parametric method which classifies objects into various groups or

clusters so that intragroup variabilities are minimum and intergroup variabilities are maximum ones.
The cluster analysis in this paper was made by a non-hierarchical method when applying the hard clustering,

so-called k-means clustering. XLSTAT, a software package of statistical and analytical functions in the add-in
form for the Microsoft Excel*, was chosen as an instrument.

4 Results of Cluster Analysis

The Table 2 contains final clusters with marked central objects.

“You can find more details on the procedure of clusters” specifications in Stefansky (2016)
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Table 2: Results of cluster analysis

Results by class:

Class 1 2 3 4 5
Objects 5 6 9 6 2
Sum of weights 5 6 9 6 2
Within-class variance 14,168 18,860 21,628 16,294 85,366
Minimum distance to centroid 2,461 1,265 1,856 2,357 6,533
Average distance to centroid 3,258 3,470 4,187 3,545 6,533
Maximum distance to centroid 4,392 6,954 6,024 4,735 6,533
Austria Bulgaria Croatia Czech Republic Denmark
Belgium Ireland Cyprus Germany Sweden
Finland Latvia Estonia Hungary
France Lithuania Greece Luxembourg
Italy Romania Malta Netherlands
Slovakia Poland Slovenia
Portugal
Spain

United Kingdom
Zdroj: Eurostat (2014), self-processed in XLSTAT, k-means clustering

Based on the Chart No. 2 we may characterize clusters 1 — 5 as follows:

e Cluster 1: Advanced countries of the continental Europe. Countries in this cluster belong to the original
15 EU countries, they are very advanced countries. They are distinguished by a relatively high total tax
burden; mainly direct taxes, especially property and income taxes and also social security contributions,
are very high.

e  Cluster 2: Former socialist republics and Ireland. They are distinguished by the lowest tax burden as
compared to other groups. The burden is oriented to the most significant revenue-related types of indirect
taxes (VAT and consumption taxes) and focused on social security contributions.

e Cluster 3: Varied community. It is a relatively disparate group of countries of the Iberian Peninsula,
Mediterranean countries, countries onshore of the Baltic Sea and United Kingdom. Generally, the focus
on indirect taxes (VAT and consumption taxes) may be confirmed in this cluster. Nevertheless, the
diversity of tax policies of these countries determines the values of other variables as average ones, i.e.
without any extremes which would specify the identification.

e  Cluster 4: Bismarck heritage. This cluster includes former socialist countries, Benelux countries and
Germany, with huge systems of social security (chancellor Bismarck introduced first mandatory social
security contributions in Prussia at the end of 19" century). These countries are distinguished by the
emphasis on social security. The indirect taxation is also high but direct taxes and the total tax quota are
average.

e Cluster 5: Northern Welfare States. Countries in this group are subject to the highest total taxation, high
income taxes which represent very joint social security.

5 Summary

The paper concentrates on the classification of tax systems of the EU countries in 2012 by means of the cluster
analysis. It is the first cluster analysis concerning exclusively member countries of the EU. The analysis was made
based on the Eurostat data for 28 member countries. 10 variables with shares of selected taxes in GDP were chosen
based on the tax categorization according to ESA95.

The calculation was made by the non-hierarchical method of cluster analysis when applying the hard clustering,
so-called k-means clustering.

The results show that we may define 5 clusters of countries with similar tax systems in the European Union,
which differ sufficiently from other clusters. Except for the first and fifth cluster (the first cluster contains countries
with high taxes, mainly direct ones, and the fifth cluster contains rich northern countries with a joint system),
clusters contain always countries of the original EU-15 as well as new member countries. This indicates that the
traditional diversification of tax systems of the EU countries in original and new member countries is at least
simplification.
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Administrative costs of local fees.
Case study of the South Moravian Region

Lenka Matgjova"

Abstract. Local fees represent independent agenda of municipalities in which they
have so called revenue autonomy. They decide on fees, rates, and taxpayers, ideally
while respecting criteria of efficiency, effectiveness and responsiveness. It can be
difficult in small municipalities (up to 1 000 inhabitants) in the Czech Republic. They
do not have the possibility to collect local fees as municipalities up to 5000 inhabitants
(number of taxpayer, culture and accommodation facilities etc.). But, as analysis has
showed, the costs of this agenda are very similar to the costs of larger municipalities.
The aim of this paper is to determine the relative costs of collecting local fees in
municipalities of the South Moravian Region and to discuss factors which can
influence the results of analysis. Relative costs are the ratio between administrative
costs to collection of local fees and revenue of local fees. Their amount is significant
influenced by operation (fixed) costs of municipal office (authority), fee rate, number
of taxpayers and real time that employees spend with this agenda.

Keywords: municipality, administrative costs, local fees, economies of scale, South
Moravian Region, Czech Republic

JEL Classification: H71, H72

1 Introduction

In the Czech Republic, the municipalities are the lowest level of the government. Their main issues are territorial
development and public services provision according the principle of subsidiarity (Nemec, 2010). The degree of
decentralized service provision requires similar degree of revenue autonomy. The Czech municipalities are funding
through “own” revenues and transfers. Transfers are primarily used for exercise of delegated powers. “Own”
revenues of municipalities are mainly tax revenue (about 60 percent of total revenue), non-tax, capital and other
revenues. Tax revenues include a share of income of national taxes, income of property tax and municipal and
administrative fees. The municipalities do not have an opportunity to influence their share on national tax revenue.
They can only modify coefficients of property tax. Local fees are only income for which the Czech municipalities
have revenue autonomy.

However, local fees have minimal revenue potential (Binek et al. 2008) and moreover, revenues from local
fees should be further reduced by costs necessary to collection of the fees. For this reason municipalities should
try to follow criteria of efficiency, effectiveness and responsiveness in collection of the fees to obtain maximum
income from them. It can be a problem, especially at the level of the smallest municipalities (up to 1 000
inhabitants), which are 77.5 percent of all municipalities in the Czech Republic. In these municipalities the costs
of collecting and administration of local taxes can exceed revenue because the local governments only collect two
or three local fees, and (or) they do not have culture, accommodation facilities or have small number of taxpayers.
They have to pay salaries to employees who dealing with agenda of local fees and fixed costs of the municipal
offices. Thus total costs of the smallest municipalities are very similar as in larger municipalities (up to 5 000
inhabitants). This situation can create mismatch between the amount that the municipality collects and the amount
that can be used for public interest by municipality (Prud’homme, 1995).

This paper aims to identify the relative administrative costs of local fees, specifically for municipalities up to
5 000 inhabitants in the South Moravian Region. The results show one of the ways how to measure the
effectiveness of collecting of local fees. Based on the results the paper discusses what factors influence
administrative costs.

Costs associated with the existence of local taxes can be divided into two groups — administrative costs and
induced costs. Administrative costs are mainly incurred by municipalities (legislative activity, collecting and
management of local fees and recovery of arrears) but also by central government (legislative activity, financial
control, etc.). Induced costs are incurred by payers of local fees (time, bank transfer, etc.). This analysis focuses
only on administrative costs of municipalities, namely costs arising from collecting and administration of local
fess. Study abstracts from the costs arising on the part of central government and costs related to recovery of
arrears. They are not regular and only represent a departure from the normal state.

List of local fees, rules for collection and upper and lower limits of rates of local fees are regulated by Act No.
565/1990 Coll., on local fees. The municipalities are responsible for assessment, collection, enforcement,
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inspection and first level appeals for these fees. (Kubatova et al., 2000). The municipalities can levy dog fees, fee
for municipal waste disposal, resort and recreation fees on visitors, tax on use of public space, fees on entry tickets,
fees on recreational units, motor vehicle entry fees, and fee for the improving of building land on the basis of
municipal ordinance. Until 2012 municipalities levied fee for a gambling machine.

Czech and other studies mainly deal with administrative costs of national taxes (Kubatova et al., 2000; Pudil
et al, 2004; Mikesell, 2007; Andrlik, 2010; Andrlik, 2013). An analysis of the administrative costs of local taxes
was conducted in 2004. Pudil et all. (2004) found that administrative costs of local fees exceed revenues in small
municipalities (up to 400 inhabitants). However, the analysis suffered from a lack of detailed data and small sample
of the municipalities.

2 Material and Methods

Analysis method is based on study of Pudil et al. (2004) and uses the coefficient of labor utilization (K). K
determines the percentage of working time of employee that employee spends with agenda of local fees. It is used
as a conversion factor for total costs incurred on the agenda of local fees at the municipal office (authority). Data
are collected for the year 2014, research was conducted in 2015. Information about local fees revenues were
obtained from information portal MONITOR of Ministry of Finance of the Czech Republic. Data that cannot be
obtained from a public database were obtained by internet based survey. There are the number of employees
dealing with agenda of local fees and other agendas and activities at the municipal office (authority), their average
salary, and the coefficient of labor utilization.

Total administrative costs (7CA) contain labour costs (N,,) and operating costs (N,) of the municipal office
(authority):

TCA =N, +N, (€))]

Labour costs include super-gross salaries of employees dealing with the agenda of local fees, employees
dealing with other agendas in delegated and independent power and carrying out supportive activities for first
group of employees; and the salaries of overhead employees of municipal office (authority). Their activities have
nothing to do with local fees. Labor costs were adjusted according to number of employees in individual agendas
and were recalculated by coefficient K.

Operating costs consist non-investment costs of municipal office (authority). After consultation with
accountants and employees of selected municipalities following items of municipal budget were included among
operating costs: 5137 — small tangible fixed assets; 5151 — 5155 - water, heat, electricity, solid fuels; 5157 —
domestic hot water; 5161 — postal services; 5162 — telecommunication and radio-communication services; 5163 —
services of financial institutions; 5168 — data processing and services related to information and communication
technologies; 5172 — software. The sum of operating costs was divided among all employees of the municipal
office and recalculated by coefficient K.

Total administrative costs of the municipality are compared with their revenues from local fees and relative
costs are calculated for each municipality in analysis.

The South Moravian Region had 673 municipalities in 2014. Internet based survey was completed by 79
municipalities. It is 11.7 percent of all municipalities in region. 75 municipalities up to 5 000 inhabitants are
involved into research. It is 11.1 percent of the total number of municipalities in this size category in the South
Moravian Region. Table 1 shows the size structure of the municipalities by population in the South Moravian
Region and municipalities that engage in research.
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Table 1: Size structure of municipalities by population in the South Moravian Region (in 2014) and
municipalities involved in research

o,
Size category of | Number of % from total Num.b.er O.f . 6 from total Share answers
P PR municipalities | number of .
municipalities | municipalities | number of . . Ce of size groups
. . Ce involved in municipalities
(population) in category municipalities P to all answers
research in size category
1-199 111 16.50 9 8.1 11.4
200 - 499 191 28.4 24 12.6 304
500 - 999 182 27.1 20 11.0 25.4
1000 — 1999 104 15.5 11 10.6 13.9
2000 - 4 999 62 9.2 11 17.7 13.9
5000 -9 999 13 1.9 3 23.0 3.8
10 000 — 1 9999 4 0.6 0 0 0
20 000 —49 999 5 0.7 1 20.0 1.2
More than 50
000 1 0.1 0 0 0
Total 673 100.0 79 11.7 100.0

Source: Author based on Czech Statistical Office (2016)

‘While respecting confidence level 95% statistical error 10.65 must be taken into account for answers from the
municipalities up to 5 000 inhabitants. For condition statistical error 5.0 at least 242 responses would be necessary
get for this size category. It is limit of internet based survey. But currently some of data cannot be obtained from
public database and the number of answers is dependent on willingness of respondents. Closely related to this
problem the evidence of costs on delegated and independent power is. The costs cannot be clearly categorized to
one of the powers of the municipality.

3 Results and Discussion

Local fees have fiscal and regulatory functions which are fulfilled in varying degrees. In the South Moravian
Region both functions are very restricted, moreover, revenue potential of municipal fees is low. The total revenue
of local fees accounts only about 2.5 percent of all revenues of municipalities in 2014 (MONITOR, 2016).

Mikesell (2007) found that over 90 percent of Czech municipalities levy at least one of the fees. Most often
the municipalities collect dog fee (but it represent only 3 percent of revenue of local fees in 2014), fee for municipal
waste disposal and fee for use of public space (Binek et al., 2008). This trend is also true in the South Moravian
Region as Figure 1 shows. Most of the municipalities collect dog fee and fee for municipal waste disposal in 2010-
2014. Three-quarters of municipalities levied fee for use of public space and fifth of them fee on entry tickets and
on recreational units. Less than 10 percent of total municipalities levy resort and recreation fee on visitors. The
last three fees are very dependent on the public facilities of the municipality, its position in the region and nearby
interesting places for visitors. Municipalities up to 500 inhabitants do not almost levy them.

Figure 1: Share of municipalities collecting the local fees in the South Moravian Region in 2010-2014
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Result of the analysis showed the larger the municipality is (in number of inhabitants) thereby the number of
local fees and their revenue increase. It is most often resort and recreation fees on visitors and fees on entry tickets
(see Figure 2).

Figure 2: Local fees in the municipalities involved in the research by size categories, in 2014
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In all size categories the municipalities levy three fees on the average. And due to this fact, there is only one
employee dealing with agenda of local fees in municipalities with population less than 800 inhabitants. In
municipalities with more than 800 inhabitants there are two or three employees. And it applies that they engaged
in agenda of local fees only part of their working time, usually 10 to 30 percent of their working time. Only one
municipality, with more then 20 000 inhabitants, has four employees only for agenda of local fees. Some of the
smallest and smaller municipalities (up to 5 000 inhabitants) employ their employees only on a part-time basis. So
despite expectations, in such municipalities the operating costs exceeded labor costs per employee in agenda of
local fees. This is primarily due to two factors. In the current system of evidence of costs there is not clearly specify
that costs are actually related to collection of local fees. Operating costs are overstated. At the same time, the
municipality could do the extraordinary one-time non-capital expenditure in the analyzed year, which significantly
distorts the results of the analysis. And second, the analysis uses a subjective estimate of the municipal authorities
about their workload with agenda of local fees.

One of the situation described above may have occurred in two municipalities in the size category of 5 000 to
9 999 inhabitants. The first municipality has relative costs 1 200 percent and the second 620 percent. The third and
last municipality in this size category has relative costs 30 percent. For the only municipality in the size category
with over 20 000 inhabitants the relative costs are 43.5 percent. The relative costs of local fees in municipalities
up to 999 inhabitants and in municipalities with 1000 to 4999 inhabitants are presented in Figure 3 and Figure 4.

Figure 3: Relative costs of local fees in municipalities up to 999 inhabitants (in 2014)
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In these size groups relative costs have significantly regressive course. For some municipalities up to 500
inhabitants, they even exceed revenues. In one case, this municipality levies four local fees. Quarter of
municipalities up to 500 inhabitants have administrative costs close to revenue of local fees, the second quarter
between 50 — 60 percent of revenue. This first group of municipalities mostly levies a dog fee and a fee for
municipal waste disposal. Other municipalities up to 500 inhabitants and municipalities between 500 to 999
inhabitants have relative costs less than 40 percent. Spread of the individual results is reduced. Reducing relative
costs and the spread of results, which can be seen for municipalities up to 800 inhabitants, may indicate the
existence of economies of scale under the follow circumstances: Municipalities levy three fees (dog fee, fee for
municipal waste disposal and a fee for use of public space) and there is one employee dealing with local fees
agenda only part of his time.

Addition to the above, the results can be influenced the number of taxpayers and the rates of individual fees.
Especially the rate of dog fee reaches only 3 — 10 percent maximum rate which is fixed by law (1 500 CZK) in
analyzed municipalities.

Figure 4: Relative costs of local fees in municipalities with 1 000 to 4 999 inhabitants (in 2014)
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As Figure 4 shows, relative costs have less spread than in the first size group, but do not hold downward or
constant trend. In neither case there is found that administrative costs exceed the revenue of local fees. There can
be consider the factors negatively influenced the relative costs for municipalities up to 1 000 inhabitants contribute
to better results in this size groups. Numbers of taxpayers increase and municipalities have more option for
collection of local fees. From results of the analysis for this size group the existence of economies of scale is not
clear indicative. This result can be little bit surprising but at this moment the limits of internet based survey and
problems with data evidence of municipalities in the Czech Republic are shown. More accurate measurements
would be necessary to make more precise results.

Table 2 shows average relative costs for each size category of municipalities up to 5 000 inhabitants. The
results confirm the above conclusions. Results also confirm conclusion analysis of Pudil et all. (2004).

Table 2: Average relative costs for municipalities up to 5 000 inhabitants.

Size category of municipalities (population) | Average relative costs for size category (%)
1-199 61.56
200 - 499 42.81
500 - 999 25.03
1000 — 1999 23.51
2000 - 4 999 32.40

Source: Author

The analysis suffers from the problems of identifying the exact costs and the using of subjective estimates of
responsible employees of municipalities. But the results suggest that agenda of local fees is also area where
municipalities can cooperate to achieve better efficiency of performance of local administration, particularly in
municipalities up to 1 000 inhabitants. This cooperation is now allowed between two municipalities. Responses
from municipalities have shown that this means of cooperation is not substantially used. It is thus appropriate to
search tools to promote such cooperation.
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4 Conclusions

Decentralized local governments provide advantages of small scale, freedom to innovate or nearness to inhabitants.
Their disadvantages may be non-effectiveness of performance of local administration, lack of knowledge, lack of
expertise and (or) opportunities for residents and local government itself. Quality performance of independent
competences requires at least partial revenue autonomy. Czech municipalities have it only in local fees. The
municipalities are responsible for assessment, collection, enforcement and inspection of payment. Revenues of
local fees as income of municipalities should be further reduced by costs necessary to collection of the fees. These
adjusted revenues from local fees can actually be used for public service.

As analysis for municipalities of the South Moravian Region has shown, in the current conditions it is difficult
to measure administrative and relative costs of local fess. The analysis suffers from many problems. There is not
clearly defining costs of municipal office which is only related to collection of local fees. It is difficult to determine
what percentage of work time employees of municipal office devote only agenda of local fees.

The results show that the smallest municipalities (up to 1 000 inhabitants) should be encouraged to cooperate
in collection of local fees and that in area of local fees economies of scale can exist. But more accurate
measurements are necessary to make more precise results.
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Alternative Models of Tax Assignment to Municipal Level
Daniel Némec” — Eduard Bakos™

Abstract. The paper identifies the factors which influence tax sharing in the Czech
Republic. The determinants of tax sharing are described. We simulate the alternative
models of tax sharing in the Czech Republic using the full sample of Czech
municipalities between years 2010-2014. The impact of alternative parametrisation is
evaluated using the Gini coefficients. The key determinants are population size, the
number and size classes of municipalities and coefficient that adjusts multiple gradual
transitions. We compare the different models of tax sharing and conclude that the
main change in year 2013 (which came into force) contributes to equality of tax
revenue sharing per capita.

Keywords: tax sharing, tax revenues, local government, Gini coefficient

JEL Classification: H71, H77, R51

1 Introduction

Even though tax sharing is the main source of sub-national revenue for the majority of countries around the world,
there are relatively few studies that deal with tax sharing specially as is mentioned OECD/KIPF (2015). However,
it can be found some studies that address the problem of tax sharing (e. g., McLure (2001), Boadway (2001),
Wildasin (2004), Blochliger and Petzold (2009), Blochliger and Nettley (2015). In the conditions of Czech
Republic there are studies about tax sharing rare. Despite this fact there exist studies which analyze system of tax
sharing in the Czech Republic (e.g. extensive report for Ministry of Finance - VSE, (2009), Provaznikova and
Petr (2010) or Kotatkova Stranska (2012).

Tax Assignment to sub-national government level for municipalities and regions is a stormy discussed topic
in the Czech Republic. There are several players which struggle for the changing system in their favour - the
Association of Regions in the Czech Republic, the Union of Towns and Villages and the Association of Local
Administrations. Besides these main associations there exist other stakeholders like the Association for Rural
Renewal of the Czech Republic, local initiatives, the academics etc. The Ministry of Finance of the Czech Republic
is responsible for system settings and performs relatively frequent changes according to the need and interests
pushed through. Last main change was provided at the end of year 2015, when the increase was in the percentage
of shared taxes for both regions and municipalities. This change means, according to preliminary calculations,
increasing tax revenue to both regions and municipalities in coming years. The objective of this paper is to show
the changes in various alternative models of tax assignment from the perspective of changing parameters — factors
which influence tax assignment.

The paper is structured as follows: Firstly, the paper provides a brief overview of the tax assignment to sub-
national government level (municipalities especially) in the Czech Republic. Secondly, individual scenarios are
defined together with the description of the relevant data sources and the method applied. Thirdly, the paper
presents obtained results and compares these scenarios in depth.

2 Tax Assignment to Municipal Level

The tax sharing legislation — Act on Tax assignment of selected taxes yields to subnational independent
administrations and to certain state funds (Act 243/2000), has been in effect since year 2001. This Act sets the
rules for redistribution of tax yields among the state, regions and municipalities (Provaznikova and Petr (2010).
During the period of its validity the Act was several times updated, the last update was done in year 2015, and it
was published as Act No. 391/2015 Coll. effective from January 1, 2016.

According to the valid existing legislation municipalities get the following shared taxes revenues (Act
243/2000):

e 20,83% of the national tax collection from the value added tax (VAT);

e 23.58 % of the natural person income tax from dependent activities collection;

e 1.5 % of the natural person income tax from dependent activities collection (according number of

employees in the municipality);
e 23.58 % of the national legal entities tax collection (excluding taxes paid by municipalities themselves);
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e 23.58% of the national natural person income tax collected by reduction tax;
e 23.58% of the national natural person income tax from independent business activities tax collection (only
60% of this national tax collection is redistributed).

Municipalities receive 30% of the yield according to the natural person place of residence. This tax revenue is
linked to the municipality and it is serving as a motivation element towards promoting business activities in
municipalities. (Provaznikova and Petr, 2010). Because of its “setting up to fail” (leaving aside the reasons why
this tool did not work), it will be cancelled from next year. There exists also grand debate about setting of
motivations factors (these 30 % of the yield according to the natural person place of residence and 1.5 % of the
natural person income tax from dependent activities collection by number of employees in the municipality) for
municipalities. The remaining 10% of the national yield of this tax belongs to the state and lasting 60% of the tax
yield is assigned to be redistributed among the national, regional and municipal budgets. (Provaznikova and Petr,
2010). Furthermore, these shared taxes municipalities obtain 100 % tax revenues — real estate tax and the legal
entity tax paid by municipalities.

The specific amount from the national gross shared taxes yield (excluding 1,5 % of the natural person income
tax from dependent activities collection) is redistributed to each municipality based on four main criteria (Act
243/2000): cadastral area of the municipality, simple number of inhabitants, modified number of inhabitants
according to gradual transition coefficients which take into account municipality size and recently added criterion
— the number of pupils. The cadastral area of the municipality is defined as the share of municipality area in the
total Czech Republic municipalities” area. Weight of this criterion is 3 %. The reason for introducing this criterion
was to compensate lower population density (Provaznikova and Petr, 2010). Simple number of inhabitants
represents the share of the municipality inhabitants in the total number of Czech Republic population. Weight of
this criterion is 10 %. Modified number of inhabitants according to gradual transition coefficients is very important
criterion which prevents abrupt changes in the amount of tax revenue as a result of population changes in
municipality (Provaznikova and Petr, 2010). Its essence lies in the gradual increase of tax revenues by coefficients
that reflect the population increase in each category of municipality size (see Table 1). The only exception from
this criterion are Praha, Brno, Ostrava a Plzei. These four municipalities have their own coefficients. The weight
of this criterion is 80 %. The last criterion is the number of pupils in each municipality. This criterion has weight
7 %. These criteria have their own historical development. Over time there were changes not only in the number
of classes (gradually it fell from 14 to 4), but also in the size classes of municipalities (reduction in the first category
from 300 to 50, in the second category from 5000 to 2000) and also in the amount of gradual transitions coefficients
(especially in the last category of large cities).

Table 1 Gradual transition coefficients and multiples of gradual transitions in year 2013-2015

Municipalities with number Gradual transitions Gradual transitions multiple

of inhabitants from - to coefficients

0-50 1.0000 1.0000 x number of inhabitants in municipality
51-2000 1.0700 50 + 1.0700 x number of inhabitants in a

municipality that are above the number 50
2136.5 + 1.1523 + x number of inhabitants in a
municipality that are above the number 2 000
34 400.9 +1.3663 x number of inhabitants in a
municipality that are above the number 30000

2001 - 30 000 1.1523

30 001 and more 1.3663

Source: (Act 243/2000)

3 Data and methods

To evaluate the impact of changes in the legislative framework for redistribution of the national gross shared taxes
yield, we use the data for all municipalities that are available as an appendix to (Act 243/2000) from 2010 to 2014.
We use share indicators of the national gross shared taxes yield (the sum of all major taxes — VAT, national natural
income person tax (excluding 1.5 % of the natural person income tax from dependent activities collection) and
national legal entities tax according four main criteria - cadastral area of the municipality, simple number of
inhabitants, modified number of inhabitants according to gradual transition coefficients which take into account
municipality size and the number of pupils. Our computations are based on following scenarios that should take
into account the real tax sharing, hypothetical changes in parameters that were used in particular years, and the
possible influence of the number of pupils as a new variable influencing the tax sharing in the last years:
A Original (baseline) scenario where tax shares of municipalities are computed for all years using the system
parameters valid in these years (i.e. one set of parameter for the years 2010, 2012 and 2013 and the second
set of parameters for the years 2013 and 2014).
B A scenario where parameters of the tax sharing system from the year 2014 are applied. In this case, the
number of pupils from the 2012 is used for the years 2010 and 2011 due to lack of data for these years.
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C A scenario where parameters of the tax sharing system from the year 2014 are applied without the
criterion of the number of pupils. The weights for the remaining criterions are defined by the weights
valid in 2010 (3% for the number of inhabitants, 3% for the cadastral area, and 94% for the criterion based
on gradual transition coefficients).

D A scenario where parameters of the tax sharing system from the year 2010 are applied.

E A scenario where parameters of the tax sharing system from the year 2010 are applied and a new criterion
of the number of pupils is added. In this case, the number of pupils from the 2012 is used for the years
2010 and 2011 due to lack of data for these years. The weights for the criterions corresponds to those
valid in the year 2014.

For all scenarios mentioned above, the shares of all municipalities on the national gross shared taxes yield are
simulated and compared with the original ones. In case of the original scenario (scenario A), the results are
compared with the values valid for the year 2010. We are focusing on the following statistics:

1. Weighted Gini coefficients that express the inequality in distribution of shared taxes. The Gini coefficient
(as defined by Dorfman, 1979) is computed using the weights representing the share of municipality
inhabitants in the total number of Czech Republic population. This measure represents the inequality
among them municipalities better than the unweighted Gini coefficients that would treat the
municipalities as the basic units that would lead to unreliable high values of inequality due to existence
of a large number of low populated municipalities sharing only a small part of taxes and small number of
highly populated cities (e.g. Praha) sharing an important part of shared taxes.

2. Average relative change in the share of individual municipalities on gross shared taxes and the standard
deviation (as a measure of volatility of these changes). The means and standard deviations are computed
as weighted statistics where weights remain the same as in case of computation of Gini coefficient. The
average values greater than one mean that in average more municipalities (inhabitants of these
municipalities) would share more taxes in case of the simulated scenario than in the original scenario. We
compute the mean changes for all municipalities and mean changes in corresponding deciles defined by
the number of inhabitants (it means that the first decile represents the 10% of the population of the Czech
Republic).

4 Results and discussion

The results of our simulations are presented in the Table 2 and Table 3. Table 2 shows the changes in the inequality
of the tax redistribution. The baseline scenario (scenario A) proves that the changes in the parametrization of the
tax sharing lowered considerably the inequality of tax distribution among the municipalities (considering the
number of inhabitants in the municipalities). This results may be in contradiction with the intentions to have a tax
sharing system that takes into account the size of public services provided by the municipalities (that might be
approximated e.g. by the size of municipalities). One important factor standing behind this decrease was the
implementing of the number of pupils into the system of tax sharing. As the scenario D suggests, a significant
decrease in inequality could be achieved by implementing this criterion into the framework defined by the
parameters of the 2010 as well. Second decisive factor of equalizing the tax shares among the municipalities was
the change in the gradual transition coefficients for the municipalities with more than 30 000 inhabitants (a
decrease from 1.7629 to 1.3663).

A better look on the size of changes in the tax shares distribution offers the Table 3. Implementing the
parametrization of the year 2014 to the years 2010-2012 could have led to average increase in the shared tax
revenues by 6% (see column B of mean change). To be more precise, 6213 of 6245 municipalities (covering 63,8%
of the population) would have increased revenues in the year 2010. On the other hand, implementing the system
of the year 2010 within the conditions of the year 2014 (scenario D) would have increased the revenues of 32
(most populated) municipalities that cover 35.7% of the Czech population.

Table 2 Weighted Gini coefficients and tax sharing scenarios

Year Scenario A Scenario B Scenario C Scenario D Scenario E
2010 0.2808 0.2096 0.2473 0.2808 0.2381
2011 0.2809 0.2100 0.2475 0.2809 0.2384
2012 0.2802 0.2097 0.2468 0.2802 0.2381
2013 0.2100 0.2100 0.2470 0.2803 0.2384
2014 0.2100 0.2100 0.2467 0.2800 0.2384

Source: Authors calculations
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Table 3 Comparison of changes in tax sharing among the municipalities

Year Mean change Tax sharing increase — number of municipalities
(std. deviation) (population share)
A B C D E A B C D E

2010 1.000 1.060 1.019 1.000 1.043 6245 6213 6129 6245 3301
(0.000) (0.132) (0.086) (0.000) (0.081) (1.000) (0.638) (0.487) (1.000)  (0.736)
2011 1.000  1.060 1.019 1.000 1.043 3578 6214 6130 6246 3302
(0.016) (0.132) (0.086) (0.000) (0.081) (0.426) (0.639) (0.489) (1.000) (0.736)
2012 1.003  1.060 1.019 1.000 1.043 4276 6214 6129 6246 3302
(0.036) (0.131) (0.086) (0.000) (0.081) (0.420) (0.642) (0.491) (1.000) (0.735)

2013 1.063  1.000 0969 0959 0992 6004 6248 2978 32 117
(0.151)  (0.000) (0.071) (0.119) (0.069) (0.605) (1.000) (0.269)  (0.358)  (0.507)
2014 1.06  1.000 0969 0959 0992 5975 6248 2959 32 118

(0.156)  (0.000) (0.070) (0.118) (0.069) (0.599) (1.000) (0.268) (0.357)  (0.507)
Source: Authors calculations

A detailed view on the distribution of simulated changes among the municipalities may be found in the
Appendix A. The Table in the Appendix A shows the average increases (and standard deviations in parenthesis)
of tax sharing for the municipalities among the deciles defined by the number of inhabitants of the Czech Republic.
It is clear that only the scenario A and the scenario B increase the revenues for the small cities and villages. This
increase is considerably large in case of the actual tax sharing framework. Scenario C proves that omitting the
criterion of number of pupils would have increased the revenues for the 5 biggest cities (the 9" and the 10™ decile)
in the years 2013 and 2014 (by 5% and 10% respectively) while the revenues of the smallest cities (the 1% decile)
would have remained the same. The same results may be obtained considering the number of cities with increased
tax share induced by the simulated scenario or the share of inhabitants (in the corresponding decile) with increased
tax share.

5 Conclusions

This paper is concerned with municipal financing in particular. The objective of this paper was to show the changes
in various parameters of tax assignment to municipal level. The baseline scenario (scenario A) proved that the
changes in the parametrization of the tax sharing lowered considerably the inequality of tax distribution among
the municipalities (considering the number of inhabitants in the municipalities) from the point of municipal tax
revenues. One key factor standing behind this shift was the implementing of the number of pupils into the system
of tax sharing. This is one of key arguments which Ministry of Finance use when advocate the changes in tax
sharing (like last change in year 2013). But this must be considered in context of entire municipal financing —
introduction of this criterion caused decrease in subsidies per pupil generally. The municipalities are financed not
only by tax sharing revenues but also by other revenues — non-tax revenues, subsidies etc. From this perspective
our results do not prove equalization. Our intention was not to show that the changes in the system of tax sharing
should contribute to equalization, we only prove that particular change (introducing of new criteria) assists to
lowering the inequality of tax distribution from one point of view. In this sense, the objective of the paper was
met. For overall picture of the municipality finances it can be take into account not only tax revenues but also
municipalities expenditures what analyzed our colleagues from University of Economics and summarized in they
report (VSE, 2009).

Discussion about factors which influence tax sharing is always ambiguous. Nowadays, it is being speculate
about a next criterion into the system of tax sharing - population over 65 years. This might be subject to further
research. Other interesting point could be analysis of 1,5 % of the natural person income tax from dependent
activities collection because it is considered as motivation element for municipalities. From this view is further
analysis needed.
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Appendix A: Comparison of mean changes (standard deviations) in tax sharing

Deciles lst 2nd 3rd 4!h Sth ﬁ'h 7th sth gth 1001
Scenario A
2010 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2011 1.008 1.007 1.006 1.000 0.998 0.996 0.991 0.995 0.994 1.004
(0.029) (0.021) (0.019) (0.014) (0.011) (0.008) (0.012) (0.008) (0.004) (0.000)
2012 1.025 1.023 1.017 1.007 1.000 0.998 0.983 0.984 0.999 0.996
(0.070)  (0.044) (0.039) (0.031) (0.025) (0.019) (0.018) (0.018) (0.019) (0.000)
2013 1.155 1.208 1.225 1.234 1.134 1.041 0.964 0.907 0.881 0.891
(0.131)  (0.092) (0.077) (0.061) (0.061) (0.033) (0.037) (0.023) (0.021) (0.000)
2014 1.161 1.216 1.231 1.237 1.134 1.040 0.961 0.904 0.880 0.890
(0.121)  (0.104) (0.089) (0.072) (0.068) (0.038) (0.039) (0.027) (0.023) (0.000)
Scenario B
2010 1.125 1.179 1.206 1.228 1.133 1.048 0.985 0.924 0.883 0.892
(0.071) (0.072) (0.052) (0.032) (0.042) (0.021) (0.028) (0.013) (0.010) (0.000)
2011 1.124 1.178 1.204 1.227 1.136 1.049 0.987 0.924 0.884 0.892
(0.071)  (0.071) (0.052) (0.031) (0.043) (0.021) (0.029) (0.014) (0.010) (0.000)
2012 1.122 1.174 1.200 1.225 1.138 1.050 0.988 0.924 0.883 0.892
(0.070)  (0.071) (0.053) (0.031) (0.044) (0.020) (0.028) (0.013) (0.010) (0.000)
2013 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2014 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Scenario C
2010 1.114 1.103 1.101 1.128 1.040 0.968 0.925 0.884 0.926 0.989
(0.015)  (0.007) (0.007) (0.010) (0.033) (0.012) (0.018) (0.007) (0.017) (0.000)
2011 1.114 1.102 1.100 1.127 1.042 .969 0.926 0.884 0.926 0.989
(0.015)  (0.007) (0.007) (0.010) (0.033) (0.012) (0.019) (0.008) (0.018) (0.000)
2012 1.113 1.102 1.099 1.126 1.045 0.969 0.926 0.883 0.926 0.989
(0.014) (0.007) (0.007) (0.010) (0.034) (0.012) (0.019) (0.008) (0.018) (0.000)
2013 0.995 0.942 0918 0.921 0919 0.923 0.937 0.956 1.049 1.109
(0.049) (0.053) (0.039) (0.023) (0.016) (0.012) (0.011) (0.006) (0.031) (0.000)
2014 0.995 0.942 0918 0.921 0.920 0.924 0.937 0.956 1.049 1.108
(0.049) (0.052) (0.039) (0.023) (0.016) (0.012) (0.011) (0.006) (0.031) (0.000)
Scenario D
2010 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2011 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2012 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2013 0.894 0.855 0.836 0.818 0.879 0.952 1.012 1.083 1.132 1.121
(0.046) (0.048) (0.036) (0.021) (0.035) (0.019) (0.029) (0.015) (0.012) (0.000)
2014 0.895 0.856 0.837 0.818 0.879 0.953 1.012 1.083 1.133 1.121
(0.045) (0.047) (0.036) (0.021) (0.035) (0.020) (0.029) (0.014) (0.012) (0.000)
Scenario E
2010 1.028 1.092 1.121 1.119 1.098 1.075 1.048 1.022 0.946 0.901
(0.070) (0.071) (0.051) (0.030) (0.022) (0.015) (0.014) (0.008) (0.025) (0.000)
2011 1.027 1.090 1.119 1.119 1.100 1.076 1.050 1.023 0.947 0.901
(0.069) (0.071) (0.051) (0.030) (0.023) (0.014) (0.015) (0.008) (0.025) (0.000)
2012 1.026 1.088 1.117 1.118 1.100 1.076 1.051 1.023 0.946 0.901
(0.068) (0.071) (0.052) (0.029) (0.023) (0.014) (0.014) (0.007) (0.025) (0.000)
2013 0.915 0.927 0.931 0.913 0.966 1.025 1.064 1.108 1.071 1.010
(0.011) (0.007) (0.005) (0.007) (0.024) (0.011) (0.018) (0.008) (0.016) (0.000)
2014 0.915 0.927 0.931 0.913 0.965 1.025 1.064 1.108 1.071 1.010
(0.011)  (0.007) (0.005) (0.007) (0.025) (0.011) (0.018) (0.008) (0.016) (0.000)

Source: Authors calculations
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Step by Step CCCTB Implementation in EU28: The Impact of the
First Stage on the Tax Bases in the Czech Republic and Slovak
Republic
Danuse Nerudova* — Veronika Solilova ™
Abstract. The European Commission decided to re-launch the CCCTB for the
consolidation aspect of the CCCTB was the most difficult part for the negotiation.
Therefore, the European Commission changed the implementation strategy of the
CCCTB. Firstly, by June 2016 the Commission would like to implement a mandatory
Common Corporate Tax Base (hereinafter as CCTB) for EU 28 and then as the second
stage the CCCTB. The mandatory CCTB would replace the consolidation regime by
temporary cross-border loss offset regime. The aim of the paper is to compare the
impacts of the first implementation stage of the mandatory CCTB implementation in
case of Czech Republic and Slovak Republic — i.e. how the tax bases of both selected
countries change after the implementation of the temporary cross-border loss
offsetting regime. The results show that in comparison with current situation (when
applying separate entity approach) the introduction of temporary possibility for cross-
border loss offsetting would have negligible affect for the Czech Republic, but
significant effect for the Slovak Republic.
Keywords: CCCTB, CCTB, loss offsetting, cross-border, EU
JEL Classification: H25, K22

1 Introduction

The directive proposal on the introduction of Common Consolidated Corporate Tax Base (hereinafter as CCCTB)
was published by the European Commission on 16th March, 2011. The system offered unified set of rules that
cross-border companies could use for calculation of their taxable profit. Moreover, it proposed “one-stop-shop”
for filling the tax return and consolidation profit and losses within the EU. The uniqueness of the project lied in
the fact that on one hand it represented unified rules for the construction of the tax base, on the other hand it did
not breach the national sovereignty of EU Member States to apply independently the tax rate.

However, this most ambitious project in the area of corporate taxation during the last few decades had to be
re-launched with different implementation strategy. As the element of consolidation comprised in the proposal
turned to be the most difficult part for the negotiation. On 17" June 2015 the European Commission introduced
Action Plan on re-launching of CCCTB, i.e. the move form CCCTB towards common corporate tax base
(hereinafter as CCTB). In the first step, the implementation of the mandatory CCTB for EU28 should be introduced
by June 2016, with the exemption of small and medium sized enterprises or enterprises with no cross-border
activities. Then as the second step, the consolidation regime should be introduced.

Based on the CCTB, all EU Member States would apply unified set of rules for calculation of taxable profits
of companies with cross-border activities, which should eliminate loopholes between national corporate taxation
systems. During the interim period between mandatory CCTB implementation and full CCCTB implementation,
the temporary cross-border loss offset regime should be introduced as a compensation for the lack of consolidation
regime in the short-term.

The aim of the paper is to compare the impacts of the first implementation stage of the mandatory CCTB
implementation in case of Czech Republic and Slovak Republic — i.e. how the tax bases of both selected countries
change after the implementation of the temporary cross-border loss offsetting regime. The empirical analysis is
based on the data available from the Amadeus database.

2 Theoretical background

The key element of the CCTB is the temporary cross-border loss offsetting regime. Based on theory, two basic
models of loss relieves can be identified. The first model includes loss offsetting within one company (i.e. losses
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incurred by a branch or permanent establishment). The second model comprises loss offsetting within a group of
companies (parent and subsidiary). Further, both models can be distinguished into the domestic loss relief and
cross-border loss relief according to the way of loss offsetting.

As European Commission (2006) mentions, in respect of the first model — within one company, majority of the
EU Member States allow both ways of loss offsetting i.e. domestic and cross-border. In case of the second model
— within a group of companies, domestic loss relief is available under specific rules in most EU Member States.
However, the second way of the loss offsetting i.e. cross-border loss relief is very rarely implemented in the EU,
particularly in Denmark, France, Italy and Austria. The situation is displayed in Table 1 below.

Table 1: The Application of Domestic and Cross Border Loss Relief

Domestic loss relief Cross-border loss relief
Available in most cases
Within one
company . . . Belgium, Czech Republic, Netherlands, Austria,
(“permanent Automatically available in all 25 member states Portugal, Slovenia, Slovakia, Finland, Sweden,
establishment™) United Kingdom, Spain, Ireland, Italy, Cyprus,
Latvia, Lithuania, Malta
Available under specific rules in most member states In principle not available, with very few
Within a group exceptions
of companies Denmark, Germany, Spain, France, Ireland, Italy,
(“parent and Cyprus, Malta, Latvia, Luxembourg, Netherlands, Denmark, France, Italy, Austria
subsidiary”™) Austria, Poland, Slovenia, Finland, Sweden, United
Kingdom

Source: COM (2006) 824 final

As is obvious from the above stated Table, cross-border offset of losses within a group of companies is possible
only in four EU Member States. This situation causes an obstacle in cross border business on the Internal Market
of the EU, for in contrast to domestic losses, foreign losses cannot be offset against the profit of the parent in 24
EU member states. Moreover, when the subsidiary incurs losses and the parent in different EU Member State runs
profit, those losses cannot be offset as well. The first stage of CCCTB implementation in the form of the CCTB
should address the above stated issue.

In respect of the method of cross-border loss relief, European Commission (2006) mentions, that Denmark,
Italy and France apply the method based on the system of consolidated profits in contrast to Austria which is
applying the method of deduction (reintegration). The system of consolidated profits is designed as a
comprehensive scheme, for it includes all group members and the economic result of the group is taxed in the
country, where the parent company is resident. However, that system is connected with higher compliance costs
of taxation. The method of deduction is proposed by the European Commission as the temporary solution of cross-
border loss offsetting. Under that method, losses incurred by the subsidiary situated in another EU Member State,
which were deducted from the result of the parent company, are subsequently recaptured when the subsidiary starts
to be profiTable. That system is relatively easy to operate. The losses are deducted at first and later, when the
subsidiary returns to the profit, the previous deducted loss is recaptured through a corresponding additional tax
burden on the level of the parent company. In this respect, Niemann and Treisch (2005) researched the impact of
the method of deduction on MNEs' investment decisions in Austria and they found out that real investment in the
foreign subsidiary is in general favored by loss offsets, unless the parent in Austria have enough profit to absorb
foreign losses.

3 Methodology

The empirical analysis is based on the company-level data from the Amadeus database which is provided by
Bureau van Dijk. These data were taken from update 255 (December 2015) of the database including standardized
financial information of more than 18 million public and private companies in 43 European countries.

In order to quantify the difference between current tax bases of both selected countries (Czech Republic and
Slovak Republic) and the tax bases after the implementation of the temporary cross-border loss relief, there were
selected companies resident in both countries, possessing the subsidiary company in the EU 28. Those groups of
companies were further subjected to the two-tier test confirming the eligibility for consolidation (group
membership). This test consists of two layers: a) control, which is assumed if the controlling company holds at
least 50.01% in the controlled company and b) ownership, which is assumed if the ownership rights amount to
more than 75 % of the company’s capital. Further, only the companies providing the information on the amount
of profit or loss were selected. Based on those selection criteria, we have received the sample of 1,587 parent
companies resident in the Czech Republic and its 2,427 subsidiary companies in EU 28, and 451 parent companies
resident in the Slovak Republic and its 812 subsidiary companies in EU 28. In the next step the gained sample of
companies was researched in order to identify total current tax bases of subsidiary companies according to the
NACE classification.
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Further, based on the indicated CCTB implementation with temporary measure for cross-border loss off-
setting, we identified EU subsidiaries of Czech and Slovak parent companies running losses and we off-set those
losses with the tax bases of the parent companies. Then, we determined tax bases of subsidiaries of Czech and
Slovak parent companies according to the NACE classification. However, we did not consider the group of EU
parent subsidiaries resident in the Czech Republic and Slovak Republic, for even in current situation and after the
CCTB implementation, if they are running loss, their recorder tax base equals zero.

Finally, the comparative analysis of the current tax bases and tax bases after the implementation of the CCTB
with temporary cross-border loss-offsetting was performed. Based on the results of the comparative analysis, the
differences were identified and quantified.

It is necessary to mention, that the performed research is based on the similar assumption as Devereux and
Loretz (2007) that corporations do not change their behavior in response to the tax reform, which provides a useful
benchmark for the analysis. Moreover, the paper also follows the approach of Devereux and Loretz (2008), Fuest
et al. (2006) or Clien, et al. (2010).

4 Results and discussion

As European Commission indicated that the possible off-set losses might be recaptured on the level of the parent
company once the subsidiary returns to profitability, we expected in our research the application of the system of
temporary loss transfer and comparing it with current situation.

Table 2: Current Situation

Czech Republic - CZ Parents and EU Subs. Slovak Republic - SK Parents and EU Subs.
according to NACE of Czech Parent in ths. according to NACE of Slovak Parent in ths.
EUR EUR
NACE No. of | No. of Sum of TB No. of No. Sum of TB
Parents Subs A Parents of A
ths. EUR Subs ths. EUR
A 39 42 0,12 1,663 6 6 0.51 204
B 5 6 0.58 7,836 0 0 - -
C 232 307 9.81 131,190 42 63 15.21 6,138
D 19 33 18.34 245378 1 3 0.22 89
E 16 29 0.97 13,006 0 0 - -
F 131 171 0.64 8,565 22 28 0.50 200
G 407 550 29.38 393,012 109 168 20.32 8,199
H 36 51 1.58 21,084 15 26 6.38 2,575
I 30 55 0.13 1,813 11 16 0.71 287
7 53 66 333 44,575 25 30 2.12 854
K 15 121 17.24 230,609 3 4 0.02 9
L 224 359 4.03 53,965 47 84 2.68 1,083
M 283 495 7.02 93, 968 110 291 37.51 15,134
N 41 51 0,30 4,005 36 64 10.74 4,334
o 2 8 5.51 73,767 4 5 0.04 14
P 22 35 0.04 557 6 8 1.79 723
Q 16 22 0.18 2,376 10 10 0.15 60
R 11 19 0.77 10,347 3 5 1.09 440
S 5 7 0.00 25 1 1 0 0
Total 1,587 2,427 100% 1,337,740 451 812 100% 40,345

Source: own calculations

Above stated Table 2 presents the sum of total tax bases of all subsidiary companies meeting CCCTB criteria
of the Czech and Slovak parent companies according to the NACE classification. Under the current conditions —
i.e. the situation when CCCTB rules are not applied and companies are taxing their tax bases according to their
domestic taxation rules — the total sum of tax bases of subsidiaries of the Czech parent companies represent
EUR 1 337 740 ths. and subsidiaries of the Slovak parent companies EUR 40 345 ths.
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Table 3: Situation after CCTB Implementation with Temporary Possibility of Cross-border Loss Off-

setting
Czech Republic - CZ Parents and EU Subs. Slovak Republic - SK Parents and EU
according to NACE of Czech Parent in ths. Subs. according to NACE of Czech
EUR Parent in ths. EUR
nACE No. of | No.of Sum of TB No.of | No.of Sum of TB
Parents Subs A ths. EUR Parents Subs A ];}[‘JSR
A 39 42 0.0013 1,663 6 6 0.58 204
B 5 6 0.0057 7,505 0 0 - -
C 232 307 0.0982 130,206 42 63 17.34 6,110
D 19 33 0.1845 244,699 1 3 0.26 93
E 16 29 0.0098 13,006 0 0 - -
F 131 171 0.0064 8,484 22 28 0.52 182
G 407 550 0.2959 392,361 109 168 19.58 6,897
H 36 51 0.0159 21,080 15 26 6.36 2,241
I 30 55 0.0014 1,813 11 16 -5.05 -1,780
J 53 66 0.0336 44,575 25 30 2.01 707
K 15 121 0.1683 223,189 3 4 0.01 3
L 224 359 0.0407 53,965 47 84 3.05 1,073
M 283 495 0.0709 93,968 110 291 42.10 14,829
N 41 51 0.0030 4,005 36 64 11.45 4,033
O 2 8 0.0556 73,767 4 5 0.04 14
P 22 35 0.0004 557 6 8 1.46 513
Q 16 22 0.0018 2,376 10 10 0.17 60
R 11 19 0.0078 10,347 3 5 0.14 49
S 5 7 0.0000 25 1 1 0 0
Total 1,597 2,476 100% 1,325,930 451 812 100% 35227

Source: own calculations

The situation, when the CCTB with temporary possibility of cross-border loss off setting would be
implemented is shown in Table 3 above. Under that situation, Czech and Slovak parent companies would be
allowed to off-set the losses of their EU subsidiaries. As is obvious from the Table, in case of the Czech Republic,
it would lead to the decrease in the total corporate taxable income from EUR 1,337,740 ths. on EUR 1,325,940 ths.,
and in case of the Slovak Republic, from EUR 40,345 th. on EUR 35,227 th. The largest decrease would be reported
in NACE K (Financial and insurance activities) for the Czech Republic and in NACE G (Wholesale and retail
trade; repair of motor vehicles and motorcycles) and NACE I (Accommodation and food service activities) for the
Slovak Republic (for more details see Table 3).

Based on the research it can be concluded, that after the implementation of the temporary cross-border loss
offsetting regime, the total tax base of the subsidiaries of the Czech parent companies would decrease by
EUR 11,810 ths., i.e. by 0.88% and in case of the Slovak Republic by EUR 5,118 ths., i.e. by 12.68% (see Table
below).

Table 4: Summary of results

Country Sum of TB in ths. | Sum of TB in ths. | Differences | Differences
EUR - current EUR - CCTB in ths. EUR | in %

Czech Republic 1,337,740 1,325,930 11,810 0.88

Slovak Republic 40,345 35,227 5,118 12.68

Source: own calculations
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5 Conclusions

European Commission came on 17th June 2015 with the Action Plan to improve corporate taxation in the European
Union with aim to tax profits of companies in the place (country), where they generate profits. Moreover, taxation
should be more growth-friendly and should not be compromised by tax competition in the area of mobile tax bases,
thus there should not be the space to shift the profit outside the EU. One of the proposed solutions represents re-
launching of the Common Consolidated Corporate Tax Base through step-by-step approach, i.e. the
implementation of the CCCTB in two steps. Firstly, as CCTB — i.e. just as unified rules for corporate taxation
together with temporary possibility of cross-border loss offsetting in order to replace missing consolidation
element in the first step. Then the full CCCTB system should be implemented — i.e. including consolidation regime
and tax sharing mechanism.

The aim of the paper was to compare the impacts of the first implementation stage of the mandatory CCTB
implementation in case of Czech Republic and Slovak Republic — i.e. how the tax bases of both selected countries
change after the implementation of the temporary cross-border loss offsetting regime. The results show that in
comparison with current situation (when applying separate entity approach) the introduction of temporary
possibility for cross-border loss offsetting would have negligible affect for the Czech Republic, but significant
affect for the Slovak Republic. In case of the Czech Republic, the introduction of temporary possibility for cross-
border loss offsetting would result into the decrease of total corporate tax base of the subsidiaries of the Czech
parent companies by 0.88% i.e. by EUR 11,810 ths. However, in case of the Slovak Republic, the introduction of
temporary possibility for cross-border loss offsetting would result into the decrease of total corporate tax base of
the subsidiaries of the Slovak parent companies by 12.68% i.e. by EUR 5,118 ths.
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Local taxes as a tool of local economic development
Ladislav Poliak”

Abstract. The purpose of submitted paper is to evaluate economic dimension of local
taxes and local taxation. The paper discusses the relation of economic and tax policy
of municipality. It also contains a short legal analysis of local taxes as a tool of the
municipal economic policy in the legal system of Slovak Republic. The most
important part of the paper is a proposition of methodology for quantification the
stabilizing function of the local taxes and its application in district towns of Slovak
Republic. The results show that the stabilizing function implementation tax loss in
case of the real estate tax in Slovak district towns is relatively non-significant and its
volume is not influenced by a development of the current budget.

Keywords: local economic development, local taxes, municipalities, real estate tax,
tax policy, stabilizing policy.

JEL Classification: H25, H71, H72

1 Introduction

Economy is a very structured and complex phenomenon. It is important to study it not just on central or regional
level, like mainstream economists do, but also on level of municipalities. It might be said that with fiscal
decentralization efforts that have been implemented for last decades the role of local economies increases. This
fact has been realized also by municipalities themselves. This knowledge leads them to develop local economy.
Local economic development (LED) may be defined as the process through which partners from the public,
business and non-governmental sectors work together on creating better conditions for the economic growth and
employment creation. The objective is to improve quality of life for everybody (The World Bank, 2003, 1).
Trousdale (2005, 8) in the context of LED emphasizes the participation of all subjects in the territory and he
demands from the public sector primarily “a stimulation of local business activities”. It is questionable whether
municipalities should or should not intervene into economy.

Interventions of the public sector into local economy in order to support the entrepreneurial subjects are
recommended primarily by the institutional theories, the Learning regions theory, the Cluster theory, the Theory
of the Regional innovation systems and so on (e.g. Blazek — Uhlit, 2011; Bucek — Rehak — Tvrdon, 2010,
Vyrostova, 2010; Maier — Todtling, 1997, 1998).

Since 1991 Slovak and Czech municipalities are legally able to influence their development. The role of Slovak
municipalities in local development is derived from the provision of section 1(2) of Slovak Act Nr.369/1990 Coll.
On Municipalities as amended. Slovak municipalities are obliged to care of a “comprehensive development of its
territory and of its inhabitants”. It also includes a support of local economy. For this purpose may municipalities
implement various tools. Zarska (2008) says that there are a) financial, b) administrative, c) legislative, d) planning
and e) informational tools of the municipal development. As Jezek — Jezkova (2011, 120-121) stated, the most
important are financial tools. Their research shows that:

1. Financial tools of local development in the last decades are the most important form of the public territorial
support.

2. The use of these tools is basically not socially effective for two reasons: a) there is a disproportion between
the number of candidates for support (businesses) and regions in which this support should be allocated,
b) public costs to acquire a private investments in the territory (businesses) are often much higher than
received social benefits from the capital allocation in the territory.

3. Recently the object of financial support is primarily the innovations implementation in businesses in order
to support the innovation and competition abilities of businesses in particular region.

4. Inaddition to the businesses may be the recipients of financial support also individuals (common people,
not just individuals — self-employed) as well as municipalities. An important thing is however the existence
of supranational, national and regional supportive programs, which may be able to support the projects
adequate to the territorial needs.

Zarska (2008, 49) says that the most important financial tool of local development in conditions of
municipalities are local taxes and local taxation. In order to implement an objectives of LED use municipalities
their own stabilizing policies. In comparison with the economic policy of state these have a little influence on the
territory, but in specific conditions of municipalities they may help local producers and then inhabitants and

*JUDr. Ing. PhDr. Ladislav Poliak, Department of Public Economics and Regional Development, Faculty of Economics, Matej Bel University
in Banska Bystrica, Tajovského 10, 975 90 Banska Bystrica, Slovak Republic, ladislav.poliak@umb.sk
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municipality as well. The role of municipalities in support respectively in stabilization of local economy is
analyzed in JeZkova — Jezek (2011) as well as Toth et al. (2014). Local taxes also fulfil a stabilizing function but
it has not as big influence on economy as the state taxes. Preliminary results on the situation in the area of local
taxes use in order to local economy support in condition of Slovak municipalities have been published in Poliak
(2014, 2015a). These publications contain only descriptive analysis with no quantification of impact on revenues”.

2 Data and methods

The objective of submitted text is to evaluate the use of local taxes as a tool of local economic development in
specific conditions of Slovak municipalities as well as an application of a simple model of local tax loss in order
to use local taxes as a tool of local social and economic development. The research question is whether there is a
relation between the real estate tax stabilizing function implementation and current deficits or not. The main reason
is to find out whether municipalities in order to gain more revenue when the gap between current revenue and
expenditure increases (in a negative sense), restrict the use of real estate tax to support the local economy. There
will be used data of 2008-2013 current deficits, because according to this research question there is a need to
compute a relation with a one year gap.

The research sample is assembled from Slovak district and regional towns except of town Kosice and
Bratislava (because of their two-levelled government). The sample selection was determined by the accessibility
of data. The material for the research was provided by generally binding regulations of analyzed municipalities
and statements on real estate tax for year 2009-2014. This season has been chosen due to the fact that in season
2005-2008 have Slovak municipalities practically no effort to change their tax policies (in 2009 they had felt the
first impacts of economic crisis).

The used model is same as in Poliak (2015b). A tax loss in this case is a volume of income which is abandoned
by the municipality due to implementation of selected sectoral policy into its tax policy. It is influenced by
interference of municipality primarily in area of:

e Taxrate

e  Subject of local tax

e Registered tax arrears
It is a sum between a potential income and real income of analyzed tax. A problematic institute is local tax arrears.
Municipalities can solve this problem by:

e Implementation of officiality principle — the municipal council may write off a part of arrears.

e Implementation of dispositive principle — according to the tax debtor initiative may municipality at the

request pardon a registered arrear.

According to the form of register and reporting of municipalities it is very hard to find out the purpose of
dealing with tax arrears. In accordance of a scientific objectivity it is better to abstract from the institute of tax
arrears.

Potential income = Real income + Tax loss (1)

A real income from particular local tax is a sum of paid tax (while abstracting from the existence of tax arrears)
at various tax regimes.

Real income = ((NTb * BR) + Y:(NTi * Ri)) ?2)

When:

NTb — Number of tax subjects taxed by a basic tax rate

BR — Basic tax rate

NTi — Number of tax subjects taxed by a different tax rates (each)
Ri — a tax rate (rates) different of a basic tax rate

In case of a special tax regime we may quantify a tax loss as a multiple of number of tax subjects taxed by a
specific tax regime and a difference between a basic tax rate and a specific tax rate.

Tax loss = (X (NTi * (BR — Ri)) + (NTe * BR)) 3)

When:
NTe — Number of subjects exempted of taxation

* More about stabilizing function of local taxes e.g. Alm — Buschman - Sjoquist (2011); Alm — Buschman - Sjoquist (2014); Baskaran (2014);
Bondonio — Greenbaum (2007); Braid (2013); Fisher (1996); Gruber (2010); Janeba - Osterloh (2013); Lynch (2004); Lyytikdinen (2012);
McCluskey - Beve (2007); McCluskey - Franzsen (2005); Presbitero - Sacchi — Zazzaro (2014); Ulbrich (2011).
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In case of a total exemption of taxation (zero tax rate) creates a tax loss whole potential income of these tax
subjects.

According to the fact that the tax loss will be quantified in terms of the real estate tax, it is necessary to edit
formula (2) and (3) as follows.

Real income = ((Ab * BR) + ¥ (Ai * Ri)) 4

When:
Ab — Area taxed by a basic tax rate
BR — Basic tax rate
Ai — Area taxed by a different tax rates (each)
Ri — A tax rate (rates) different of a basic tax rate
Lands in Slovakia are taxed based on the value. Therefore it is necessary to apply for the real estate tax this
modified procedure.

Tax loss = (X (Ai * (BR — Ri)) + (Ae * BR)) (5)

When:
Ae — Area exempted of taxation

In submitted text will be quantified a stabilizing function of the real estate tax. According to the fact that
Statements of real estate tax do not contain sufficient information about housing tax, it will be considered as the
object of an implementation of redistribution function of this tax. Of building tax will be into calculation of
stabilizing function included these types of buildings: (1) buildings for agricultural production, (2) industrial
buildings and (3) buildings for other entrepreneurship, storage and administration are the object of a stabilizing
function of the real estate tax. The other buildings” are the object of the redistribution function quantification. Of
tax land will be for the purpose of stabilizing function quantification taken into account (1) arable lands, (2) forest
lands and (3) fish ponds and the other economically used areas. It is due to their potential of generating the revenue.
These types of lands are used by a person who has ownership, rent or user rights to these types of lands, for
economic activities that generate a direct or indirect kind of benefit. Due to the municipal regulation of tax regime
in case of permanent grasslands, gardens, built-up areas and courtyards, construction sites and other areas, these
will be taken into account in case of redistribution function quantification.

The actual quantification of redistribution and stabilizing function is based on the formulas (3), (4) and (5).
Both functions are quantified in proportion to the total potential income from the real estate tax.

Loss of specified components of real estate tax

Redistribution/stabilising function =

Potential income of real estate tax (6)
The relation between the stabilizing function and current deficit will be computed by IBM SPSS Statistics
software.

3 Results and discussion

Legal construction of local taxes in Slovakia allows to municipalities to use a wide spectrum of supporting their
local economies. From the analysis of generally binding regulations of district towns it is clear that the use of local
taxes as a tool of local economic development is not as enhanced as their use as a tool of local social policy.

According to the actual law status since the 1% of January 2005 Slovak municipalities are according to the Act
Nr.582/2004 Coll. On Local Taxes as amended authorized to levy (1) Real estate tax (land tax, building tax,
housing tax), (2) Dog licence tax, (3) Tax for use of public space, (4) Tax for accommodation, (5) Tax for vending
machines, (6) Tax for non-winning gaming machines, (7) Tax for the entry and remaining of the vehicle in the
historic part of town and (8) tax for the nuclear device. The evidence of real estate tax is in Slovak Republic
sufficiently detailed for a relatively precise quantification of the tax loss.

From the generally binding regulations of analyzed municipalities is clear that the stabilizing function of local
taxes in specific conditions of Slovakia is reflected in these specific forms:

1. Real estate tax — It seems that municipalities do not use this kind of tax in their administration for
supporting their local economy. The most frequented reflection of using the stabilizing function of the real
estate tax is provision of tax reliefs on for buildings, serving as museums, galleries and exhibition halls.
This step may be evaluated as an action with positive influence on local tourism. The second way of using
the stabilizing policy of the real estate tax that appears in case of lands that are farmed by self-employed
farmers (only town Skalica and town Snina have such regulation).

" (1) residential buildings, (2) recreational and gardening cottages, (3) detached garages, (4) other buildings and (5) multipurpose buildings.
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2. Tax on vending machines — This tax is used as a tool of local economic support by more towns than the
real estate tax. Slovak towns mostly provide reliefs for vending machines selling food (except alcohol and
cigarettes) and vending machines selling milk and milk products. For example town Lucenec provides tax
reliefs for vending machines selling toys for kids.

3. Tax on non-winning gaming machines — This tax has actually been used for supporting a local economy
only in one case. Town Hlohovec provides tax relief for entertaining game machines designed for fun of
preschool children placed in commercial establishments.

4. Tax for accommodation — Is used primarily to support local accommodation facilities except hotels. A
specific regulation of local economy support has provided town Galanta. This town provides tax relief to
accommodation facilities if they prove that they have confirmed by the contract of accommodation facility
occupation as a whole or its part for the purpose of accommodation of individuals.

5. Dog tax — Tax reliefs in this case may be divided into three groups. The first group is tax reliefs provided
with regard to property right. Tax reliefs are provided to legal persons and individuals providing protection
of individuals or property (security services). The second group of tax reliefs is due to the dog location.
Tax reliefs are provided for dogs allocated in (a) entrepreneurial facilities and (b) objects and lands of
businesses and organizations. The third point of view is the purpose. Dogs are excluded from the tax
obligation if they are serving for the protection of property and spaces of entrepreneurial subjects.

6. Tax on use of public spaces — This tax has the greatest expression in local economy support. Slovak district
towns use tax reliefs or tax-exemption primarily to support local producers and businesses. Tax relief is
mostly a subject to placement of stands (a) with the results of own economic activities of farmers, (b) for
selling the goods of own production, (c) for selling or presenting of craft products and artworks by
producers and authors during and occasional fairs, (d) for selling a folk craft products linked with the
demonstration of their production, (e) for selling the folk-art and handicraft products on the occasion of
cultural and social events, (f) for selling a small self-made articles of handicraft character at fairs or other
events organized by the town, (g) for selling the antiquities and art products in the “crafts alley” during
the grape harvest. The second most frequented regulation is tax relief provision for the establishment of
summer terraces and seating. Another forms of local economy support is provision of tax reliefs for (1)
allocation of circus, fun-fair and other attractions, (2) free artists presentation with no option of selling
during the presentation, (3) presentation of the work of craftsmen during the fair, (4) allocation of flowers,
flower pots, wreaths and evergreen plants in front of an establishment of flower shop, (5) sale of fruit trees,
bushes, transplants of vegeTables and flowers, homemade grave wreaths and bouquets, (6) allocation of
eye-catchers, presentation figurines in front of the corresponding establishment outside the pedestrian
zone. Some sort of local economy support may provide a provision of tax relief for scaffold construction
for the purpose of thermally insulation of flat house.

Slovak municipalities also provide tax reliefs, forgiveness of tax arrears upon request in order to support local
producers. Table 1 contains a correlation matrix computed in the SPSS. The results show that there is only a weak
relation between current deficits in year 2008 and the tax loss in order to support local economy in year 2009.
Regression analysis showed that available data are too much fragmented that every computed model has shown as
statistically insignificant. According to the results, contained in Table 1, it may be said that there is practically no
relation between the use of real estate tax to support local economy and current deficits.
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Table 1: Correlations between deficits and real estate tax stabilizing function implementation

Deficit Deficit Deficit Deficit Deficit Deficit
2008 2009 2010 2011 2012 2013

Pearson. 252" 202 234 041 266" 156

Stabilizing Correlation

2009 Sig. (2-tailed) ,037 ,097 ,053 ,738 ,027 ,202
N 69 69 69 69 69 69
Pearson «

Stabilizing Correlation 188 126 261 -001 193 102

2010 Sig. (2-tailed) ,123 ,302 ,031 ,994 ,113 ,404
N 69 69 69 69 69 69
Pearson

Stabilizing  Correlation 180 141 230 -009 176 089

2011 Sig. (2-tailed) ,139 ,248 ,058 ,941 ,147 ,468
N 69 69 69 69 69 69
Pearson *

Stabilizing Correlation 187 152 241 023 172 103

2012 Sig. (2-tailed) ,123 213 ,046 854 157 ,401
N 69 69 69 69 69 69
Pearson .

Stabilizing Correlation 135 076 250 -113 127 -085

2013 Sig. (2-tailed) ,270 ,536 ,038 354 ,298 ,487
N 69 69 69 69 69 69
Pearson N

Stabilizing Correlation 073 029 167 -253 057 -104

2014 Sig. (2-tailed) ,549 ,810 ,169 ,036 ,641 ,396
N 69 69 69 69 69 69

Source: Own SPSS processing based on data from the Statements on real estate tax.
Note: * Correlation is significant at the 0.05 level (2-tailed).

Arithmetic mean of computed real estate tax stabilizing function implementation loss during the analysed
season was 2.87% of potential real estate tax revenue. E.g. redistribution function implementation “costs” Slovak
district towns in average 6.26% of potential real estate tax revenue. According to data it is clear that Slovak district
towns use their assigned tax authority in order to support of local (economic and also social) development, but it
is questionable whether this is sufficient volume. Municipalities do not use local taxes to support local economy
often due to their low ability to influence a localisation decision of an entrepreneur. The analysis shows that Slovak
district towns use local taxes primarily in order to tourism promotion. It is hard to say whether it is effective or
not. Small municipalities however claim that this form of support can attract a significant number of tourists
(primarily due to the tax on use of public space reliefs). It may be thus said that local taxes use as a tool of local
economic development has its meaning.

4 Conclusions

Based on the research of a local economic development tools implementation by Slovak municipalities it is
possible to say that (Sebovd, 2009, 107-108):
e Tax reliefs provided to entrepreneurs by municipalities have no significant influence on decisions of an
entrepreneurial subject.
e  Entrepreneurial subjects, in spite of almost no influence on the location decision, state that local tax reliefs
are an important tool of entrepreneurship support on the municipal territory.
Business Alliance of Slovakia (2005, 29) conducted a survey among entrepreneurs in order to find out which
factors are the most important for their activities. Based on these results it is possible to state that more than half
of a research sample declared that the level of local tax burden does not pose a major problem for them.

According to results presented in the submitted paper it is clear that Slovak district towns implement some
activities in order to support local economy by their tax policies. The most frequented local economy support tax
tool is tax on use of public space. In case of real estate tax (after applying a teleological interpretation of the
components of this tax) the stabilizing function implementation tax loss value is only 2.87% of potential revenue
of the real estate tax. Results showed that there is no relation between using real estate tax as a tool of local
economic development and current deficits of Slovak district towns. Therefore an increase of current deficit does
not lead into a decrease/increase of real estate tax loss volume spent on support of the local economy. Research
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has, however, shown that there is a (relative weak) negative correlation between current deficits of Slovak district
towns and use of real estate tax social (redistribution) function. It appears that the social function of local taxes
implementation is in condition of Slovak municipalities (not only district towns) much more popular than using
local taxes in order to local economic development support. But it will be an object of another paper.
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Effective Tax Rates in the “Foreign Parent — Czech Subsidiary”
Links

David Prochazka”

Abstract. The paper assesses the economic importance of Czech entities under
control of the EU listed companies from a taxation perspective. Both national and EU
policy makers deliberate changes in taxation, promoting thus a smooth mobility of
capital flows. Two main measures considered — IFRS based taxation and consolidated
group’s taxation (CCCTB) — can either directly or indirectly influence tax bases of
these Czech subsidiaries. Using individual corporate data and macroeconomic time
series, the empirical evidence unveils (a) a wide dispersion in the effective tax rates
suggesting profit transfers both into and out of the Czech Republic; (b) a significant
share of these subsidiaries on the aggregate economic output, with a potentially large
impact on revenue to public budget, if any change approved.

Keywords: IFRS adoption, taxation, CCCTB, effective tax rate, parent-subsidiary
links.

JEL Classification: M41, H25

1 Introduction

The assessment of advantages and disadvantages of having financial reporting system a dependent or an
independent of the taxation system is a key prerequisite of the two major taxation-related issues, currently
deliberating by policy makers. The question, how accounting and corporate taxation systems should be constructed
in terms of their mutual relations, is essential to decide, (a) whether to allow International Financial Reporting
Standards (IFRS) to be a tax base and (b) whether to allow group taxation (represented e.g. by the concept of
Common Consolidated Corporate Tax Base — CCCTB). The IFRS- adopting countries need to decide, whether the
calculation of tax profits of IFRS entities shall be based on their statutory accounts, or on national accounting
standards or independently on accounting regime. The approaches are influenced by local regulatory regimes
(Prochazka and Pelak 2015) and they vary across countries from the active preference of IFRS to their strict
rejection (Prochazka and Molin 2015). Allowing the IFRS to be tax base is also relevant for the corporate taxation
of multinational enterprises (MNEs), which can easily shift the group’s profits into countries with a more
favourable tax regime via intragroup transfer pricing. The vision of fair tax competition requires a consolidated
approach to taxation of MNEs. A proposal for CCCTB is a strategic response by political representatives.

The paper is to assess the economic importance of those Czech entities, which might be affected by the
potential introduction of IFRS for taxation, either directly via calculation of tax profits based on IFRS accounting
profits, or indirectly via harmonised tax basis under consolidated group’s taxation. Previous research on related
topics focus either on Czech listed companies (Prochazka 2014), (Mejzlik et al. 2015), or on Czech subsidiaries of
all EU companies (Nerudova and Solilova 2015b). Contrary to these studies, the paper deals with the Czech
subsidiaries under control of the companies listed on regulated capital markets within the EU. According to the
Article 4 of the Regulation (EC) 1606/2002, all firms, with securities admitted to trading on a regulated market of
any member state, shall prepare their consolidated accounts in conformity with the IFRS. Consequently, any Czech
subsidiary of an EU listed company has to provide its parent with financial statements and other reports based on
IFRS, so that the parent can prepare the group’s consolidated statements. Following the §19a of the Act on
accounting, the Czech subsidiaries, which are subject of IFRS consolidation, are permitted to prepare their
statutory annual accounts in compliance with IFRS. Therefore, this type of subsidiaries has the flexibility in
choosing statutory accounting regime. A discretionary choice between Czech GAAP and IFRS can be an attractive
method of tax optimisation, if CCCTB or IFRS-based taxation would be implemented by policy makers.

2 Literature review

Globalised flows of trade and investments requires a global standard of business language — accounting. Foreign
investors and trade partners do not want to rely on financial statements prepared in conformity with national
GAAP, as they are not familiar with local institutional environment surrounding financial reporting. Any
unawareness may therefore result in suboptimal decisions about the allocation of investments because of the bias
(Ahearne, Griever, and Warnock 2004), (Covrig, Defond, and Hung 2007). To lower a risk premium required by
foreign investors for a compensation of higher information risk, the local partners have incentives to supply

* doc. Ing. David Prochazka, Ph.D.; Department of Financial Accounting and Auditing, University of
Economics, Prague, W. Churchill Sq. 4, Prague 3, prochazd@vse.cz
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financial statements under internationally recognised principles (Ashbaugh 2001). The demand for and supply of
harmonised financial reporting standards is therefore of an endogenous nature (Dumontier and Raffournier 1998).
However, a wider usage of the IFRS is not automatic, but conditioned by the network effects (Ramanna and Sletten,
2009), with a decisive role of the processes within the EU, accelerating the self-reinforcing nature of the IFRS
adoption (Ramanna and Sletten, 2014).

Current research investigates an enormous number of topics connected with the economic consequences of
both mandatory and voluntary IFRS adoption. Certain attempts at their summarisation are carried out by
(Soderstrom and Sun 2007) or (Briiggemann, Hitz, and Sellhorn 2013). Empirical evidence uncovers that the
benefits of the harmonised financial reporting are not guaranteed. In fact, any improvement depends on an
interaction of the companies’ reporting incentives and the quality of a country’s enforcement regime, as indicated
by studies both in the pre-adoption (Gigler 1994), (Skinner 1994), (Ball, Robin, and Wu 2003) and the post-
adoption period (Burgstahler, Hail, and Leuz 2006), (Christensen, Lee, and Walker 2007), (Lee, Walker, and
Christensen 2008), (Daske et al. 2008), (Christensen, Hail, and Leuz 2013), (Daske et al. 2013).

The mixed evidence on the outcomes of the IFRS adoption around the world has also consequences for
corporate taxation. The mandatory application of the IFRS in consolidated statements of listed companies is often
accompanied with the mandatory or voluntary application of the IFRS in individual statutory accounts, as
evidenced by (Prochazka and Peldk 2015). Furthermore, many countries allow/require the unlisted companies to
adopt the IFRS instead of local GAAP. In case of high book-tax conformity, i.e. the strong interdependence of
corporate and tax accounting (Prochazka and Molin 2015), the calculation of accounting profit according to IFRS
may yield a substantially different amount compared to local GAAP and thus result in an unpredicTable tax base.
The debate on suitability of the IFRS to serve as basis for corporate taxation emerged originally in German
speaking countries (Eberhartinger and Klostermann 2007), (Schanz and Schanz 2010) (Kager, Schanz, and
Niemann 2011) and (Kager and Niemann 2013), followed by intensive research in other EU countries (Haverals
2007), (Oestreicher and Spengel 2007), (Barbe, Didelot, and Ashta 2014), (Gavana, Guggiola, and Marenzi 2015),
including the Czech Republic (Molin and Jiraskova 2014), (Prochazka 2014), (Mejzlik et al. 2015).

None of above studies addresses the potential impact of the IFRS taxation on Czech private entities, which
have flexibility in choosing the statutory accounting regime determining the starting point for the calculation of
tax profit. Similarly, the evidence on the role of the IFRS adoption by multinational enterprises is rare. (De Simone
2013) finds out that the tax discipline is alleviated at some extent after in the post-adoption era; similar findings are
presented by (Watrin, Ebert, and Thomsen 2014). On the other side, (Tang 2015) investigates that the IFRS adoption
has not affected the association between earnings management and tax evasion. However, the majority of recent
European papers, dealing with the MNEs’ taxation, focus on the issue of consolidated taxation via the concept of
CCCTB, e.g. (Jacobs et al. 2005), (Kahle and Schulz 2011), (Spengel et al. 2012), (Spengel and Oestreicher 2012),
(Domonkos et al. 2013), (Roggeman et al. 2013), (Roggeman et al. 2014), (Nerudova and Solilova 2015a),
(Nerudova and Solilova 2015b). Despite these studies include the subsidiaries in calculations, they utilise data
from the statutory financial statements only. However, a potential impact of the change in accounting regime (from
local GAAP to IFRS, or vice versa), if allowed by local law, on tax base is not considered. For this reason, the
next section analyses the economic importance of Czech companies under control of the EU listed companies,
focusing on their effective tax rates. The assessment of effective taxation may bring additional insights, whether
to allow IFRS based taxation or consolidated taxation in the Czech Republic.

3 Data and methodology

The information on the Czech subsidiaries of EU listed companies is obtained from Amadeus Bureau Van Dijk
database. There are several imperfections using the Amadeus for this purpose. Firstly, data on financial institutions
are not included; secondly the database regards as listed only the issuers of shares, but not for the bond issuers
despite these have to also comply with the Regulation (EC); thirdly, regulated market of the RM-System is not
screened for the inclusion of listed companies; fourthly, there are a quite a lot mistakes in the identification of
companies. Using manual checks against the Business Register and manual searches in the PSE and the RM-
System, the number of Czech companies under control of the EU listed companies is determined to be 1,347.

The Albertina database is used to generate an extract from the financial statements of identified Czech
subsidiaries. Descriptive statistics of selected financial Figures are presented in Table 2. The sample contains some
extreme values (e.g. Skoda Auto and RWE CZ are approximately three times larger than next big firms). Regarding
the corporate income tax, more than a half of firms, for which financial statements are available, did not recognised
any tax expense for years 2012 and 2013 and almost a half of them did not pay any taxes for 2014 (see the median
values in the column CIT). Similarly, a significant share of companies reports the negative pre-tax accounting
profits. Negative profits might be subject of interest for the corresponding parents to utilise losses and net off them,
if consolidated taxation is introduced. In particular, 367 companies in 2012, 374 firms in 2013, and 141 entities in
2014 have the EBT below zero.
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Table 1: Czech subsidiaries under control of the EU listed companies

Type on entity Number of entities
EU listed companies (non-financial, equities traded) 7,851
Czech subsidiaries of EU listed companies according to Amadeus 1,629
Czech subsidiaries of EU listed companies after manual correction 1,347

Source: own analysis of records in Amadeus, Albertina, Business Register, PSE, RM-System

Table 2: Descriptive statistics of Czech subsidiaries (mil CZK)

Year ;‘s’;‘: Equity Turnover  EBIT CIT EBT EAT
2012 Min 0 -1,713 -1 7250 -1,.291 -680 -810
1% quartile 35 6 1 0 0 0 0
Median 151 49 110 5 0 4 3
31 quartile 589 219 593 32 4 28 24
Maximum 141,242 90,465 246,308 17,004 1985 46,834 48,198
Mean 1,474 755 1,625 102 19 145 127
St. deviation 7,782 4929 9,344 736 116 1,492 1,480
2013 Min 0 -407 0 -1,689 409 -1,668  -1,538
1% quartile 37 7 11 0 0 0 0
Median 162 50 116 5 0 4 3
31 quartile 640 224 658 33 4 30 24
Maximum 152,001 90316 249,648 27,791 1,666 30,187 24,038
Mean 1,600 792 1,728 127 20 146 122
St. deviation 8219 43880 10,397 1,016 110 1,144 953
2014  Min 0 648 0 -4375 35 4887  -3,995
1% quartile 61 18 45 1 0 1 1
Median 273 92 250 13 2 12 10
31 quartile 987 426 1,271 69 10 69 59
Maximum 176,869 121,549 304,448 21,598 3333 21,349 18,421
Mean 2446 1336 2,671 174 32 181 150
St.deviation 11,197 7,659 14,087 999 167 1,010 856

Source: own analysis of data from the Albertina database

4 Results

To assess the economic importance of subsidiaries in question, the data from financial statements are added up
and compared with corresponding aggregate amounts for non-financial sector of the Czech economy published by
the Czech Statistical Office. The results are outlined in Table 3.

The Czech subsidiaries under control of EU listed companies have command over 12.1-12.9% of assets
employed by the firms operating in non-financial sector. Furthermore, they produce more than one quarter (26.4-
29.2%) of aggregate output of Czech non-financial sector. Their macroeconomic importance is also confirmed by
tax Figures, as their share on corporate income tax revenue to public budgets ranges from 17.3% to 18.6%. Once
again, it has to be stressed that such amount of taxes is generated by 1,347 companies only, which is less than

72



0.3% of all active Czech business enterprises.” Any change in taxation towards IFRS or consolidated taxation can
significantly influence the collection of corporate income tax giving the flexibility of this type of companies in a
selection of statutory accounting system. For this reason, we return back to the analysis of individual corporate
data in detail. In particular, individual historical effective tax rates (ETR) for 2012-2014 are calculated.

Table 3: Economic importance of Czech subsidiaries (mil CZK)

Year Total Equity  Turnover EBIT CIT EBT EAT
assets

Subsidiaries 1,833,357 939,814 2,021,711 126,510 23,405 179 787 158,274

Non-financial
sector

Share in % 12.6% 15.5% 28.0% 7.4% 18.4% 28,9% 30.6%
Subsidiaries 1,966,037 972,864 2,124,319 155,878 24,640 179 107 149,790

14,582,740 6,073,825 7,225,192 1,710,675  127,480* 621 162 517,867

sNe‘;‘;f“"“d"' 15208502 6,482,650 7,278,048 1,701,327 132,558% 609027 499,768

Share in % 12.9% 15.0% 29.2% 9.2% 18.6% 29,4% 30.0%

Subsidiaries 1,888,685 1,031,683 2,061,724 134,178 24,829 139 672 116,170

Non-financial
sector
Share in % 12.1% 15.8% 26.4% 7.2% 17.3% 18,7% 18.7%

Source: own analysis of company data from Albertina and data on non-financial sector from the Czech Statistical
Office (http://apl.czso.cz/pll/rocenka/rocenkavyber.casrady sek en)

EBIT — Earnings Before Interest and Taxation; CIT — Corporate Income Tax (current); EBT — Earnings Before

Taxation; EAT — Earnings After Taxation

*The aggregated Figures on CIT show the total collection of corporate income tax from all business enterprises

15,561,693 6,538,766 7,809,686 1,856,066 143,871* 746 000 622,741

To get meaningful results, all observations with either negative EBT and/or negative CIT are excluded.
Similarly, companies without any turnover are dropped out. Finally, extremely high values (over 250%)" of the
ETR are also eliminated to avoid distortion, when interpreting the outcomes. The firm-observations are classified
into a matrix, where the first dimension is the primary industry of an entity according to the CZ-NACE
classification and the second dimension is the domicile of its parent. For each year observation, ETR is calculated
as the ratio between CIT and EBT; the result is rounded to one decimal place. Group averages are computed as a
simple average for all corresponding values. The composition of data is sketched in Table 4.

Table 4: Distribution of effective tax rates

Year 2012 2013 2014 Total
Number of companies 775 758 577 2,110
Mean (unweighted) ETR 19.1% 20.0% 18.3% 19.2%
Median ETR 19.0% 19.0% 18.9% 18.3%

Source: own analysis of company data from Albertina

The analysis unveils relatively sTable development of ETR, both for mean and median, ranging from 18.3-
20.0% in case of the mean and 19% in case of the median. The comovement of legal tax rate with average ETR is
surprising, but coincidental. The average ETR for the Czech subsidiaries under control of the EU listed companies
is well below the effective tax rate of 26.5% computed for the total Czech economy (Svitlik 2015). Recalling Table
2 indicating that around one half of these firms do not pay any taxes, there are three explanation of lower effective
taxation of these companies: worse performance compared to other companies in economy; tax incentives (tax
reliefs) granted by the government; better tax optimisation within the MNE’s through transfer pricing and other

* Actual share on tax revenue is surely higher, as the Albertina database does not include data for all companies
in all years (delays in data collection; financial statements are not published in the Business Register; etc.). E.g.
118 firms-data are missing for 2013, 575 entries are not available for 2014 yet.

In many cases, small EBT (around zero) are adjusted to high tax profits and hence high income taxes, resulting
thus in exaggerated relative rates of taxation. The most extreme value was identified in year 2012, reaching
219,315.9% for one company in the sample.
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channels. The first explanation seems not to be valid (see a relative high share of EBT and EAT compared to the
share on invested capital by owners Table 2 and Table 3); the latter two alternatives shall be addressed by future
research.

Table 5 presents the cross-sectional distribution of ETR across the subsidiaries’ industries and parents’
domiciles. Germany (616), French (250), and Czech parents (239) are most frequent as far as the domicile of
parents concerns. Manufacturing (602), Wholesale and retail trade (454), and Professional, scientific and technical
activities (259) are top 3 industry-affiliations of the Czech subsidiaries. The most instances appear for Czech
manufacturing firms under control of German listed companies (187 occurrences), followed by wholesale and
retail Czech subsidiaries of German parents (128) and French branches in manufacturing (84). 243 combinations
of industries and countries (61.4%) do not show any observation. For 153 combinations, the number of
observations is lower than 4. For this reason, the averages across the cells are not comparable. Cells highlighted
in bold contain more than 10 observations.

Regarding the cross-country differences, the minimum average ETR is achieved by Czech companies having
a Portuguese (5.2%) or a Greek (7.9%) parent. However, the number of such Czech entities is relatively small and
the individual observations — despite grouped together — can still be considered as extreme outliners. From the
more frequent cases, the lowest effective taxation is evidence for the subsidiaries of Finnish (14.4%), Belgian
(14.6%), and Italian (16.5%) parents. In contrast, the highest level of taxation is common for Czech firms having
a parent domiciled in Spain (26.4%), the Netherlands (25.2%), and Poland (24.4%). As far as the cross-industry
analysis, the highest taxation is experienced by Agriculture (44.1%), followed by Accommodation (30.2%) and
Administrative and support services (24.7%). If sparse industries are omitted, the minimum ETR is reached in
Real estate activities (16.1%), in Construction (16.2%), and in Financial and insurance activities (16.3%). Finally,
the analysis of the within-groups variation unveils that the most taxed entities are Czech companies, operating in
Administrative services, with an Austrian parent (44.5%) and firms trading in Wholesale and retail, being under
control of Spanish parents (42%). It is surprising that Austrian listed companies also command another extreme
group of Czech subsidiaries, this time with a minimum average taxation of 4.7% (in Real estate industry).

The cross-sectional analysis of individual corporate financial data uncovers thus a wide dispersion of effective
tax rates. Certain parent-industry combinations are taxed significantly higher over statutory tax rate (more than
twice in particular cases), which might be an indication that foreign parent companies try to shift the tax burden
to the Czech Republic. On the other side, other groups of companies experience lower effective taxation, which
might be a sign of tax evasion. As all companies face the same accounting regime (Czech GAAP), which serves
also as a basis for taxation, the immense variation in ETRs suggests that the amount of corporate taxation is only
loosely linked to the amount of accounting pre-tax profit. The resulting corporate taxation is rather determined by
the provisions of Act on income taxes, defining taxable and non-deductible amounts quite differently from the
accounting regulation. This microeconomic evidence thus confirms the findings from previous studies, utilising
aggregate time series on tax revenue, which identify that adjustments of accounting profit have a higher impact on
the tax base than accounting profit itself (Mejzlik, Vitek, and Roe 2014), (Mejzlik et al. 2015).

5 Conclusions

The paper evaluates the economic importance of Czech entities under control of the EU listed companies, with a
special attention to corporate taxation. Using individual corporate data and macroeconomic time series, the
empirical evidence indicates (a) a wide dispersion in the effective tax rates suggesting profit transfers both into
and out of the Czech Republic; (b) a significant share of these subsidiaries on the aggregate economic output, with
a potentially large impact on revenue to public budget, if any change approved. The paper’s findings might be
relevant for the policy makers considering the implementation of consolidated taxation (such as CCCTB), or
allowing the calculation of tax profits based on IFRS Figures. An extreme variation in ETRs signals that the
corporate taxation is loosely linked to the calculation of accounting pre-tax profits, which might mitigate
potentially negative effects, in case of the changes in taxation regime. However, future research shall address, what
are the main determinants of corporate taxation of Czech subsidiaries under foreign control and explain thus the
variations in the effective tax rates across the subsidiaries” industries and the parents’ domiciles.
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Effective corporate income tax rate and benefits to top management:
a study based on Czech and Russian listed companies

Marina Purina”

Abstract. The paper analyzes connection between effective corporate income tax rate
and benefits that are provided to the top management of the studied companies to total
expenses ratio. The companies were chosen from the Czech and Russian listed firms.
Only firms preparing their financial statements according to IFRS were taken into
account to ensure the comparativeness of the data.

The analyses demonstrated that statistically significant correlation between the above-
mentioned indicators was not observed.

Keywords: IAS 19, employee benefits, effective tax rate, corporate income tax,
benefits to top management.

JEL Classification: H25

1 Introduction and literature review

Actuality and importance of ways of motivating employees have been only growing since the labor market
appeared. It is obvious that a highly motivated employee is able to fulfill his duties with better qualitative and
quantitative results that an employee who is not interested in his job.

Nowadays, every company offers a range of benefits to their employees. IAS 19 Employee Benefits (IASB, 2011)
contains a list of possible payments, bonuses, goods, services and programs that can be recognized as benefits. In
addition, IFRS 2 Share-based payments (1ASB, 2013) and IAS 26 Accounting and Reporting by Retirement Benefit
Plans (IASB, 1994) deal with specific kinds of employee benefits.

On the one hand, employee benefits (at least wages and salaries) are an important part of policy of each firm
and are supposed to have a positive impact on its financial results due to productivity growth and strengthening of
the firm’s reputation among its customers, employees and often the authorities. On the other hand, tax legislations
of most countries do not consider a big part of the benefits, which are not directly connected with the productivity
of the employee or with the process of generating the firm’s income, to be tax deductible. This fact especially
influences benefits to top management, as there exists a wide range of payments and bonuses (e.g. prepaid vacation,
extra medical insurance, vehicle, etc.) that are provided from the net income sometimes as some of them are not
tax deductible. More than that, tax legislation of different countries can take various position regarding
deductibility of concrete types of benefits.

Tax impact of employee benefits was studied, inter alia, by M. Otavova and J. Glaserova (Otavova, Glaserova,
2009) who compared the IFRS and Czech accounting standards in this aspect and demonstrated influence of
different types of benefits on absolute amount of advance corporation tax. However, effective tax rate has not been
studied in the mentioned paper. The author did not manage to find papers that analyze correlation between effective
tax rate and benefits to top management.

The aim of the paper is to analyze if the effective tax rate of a firm is connected with the amount of benefits
provided to top management. It may seem possible that the positive correlation between these two indicators will
be recognized, especially if one considers employee benefits to be mainly bonuses. Nevertheless, IAS 19 (IASB,
2011) regards wages and salaries that are tax deductible and form usually a great deal of an employee’s income
received from a firm as a benefit.

To continue the logical chain, the following hypothesis can be formulated:

HI1. Correlation between the effective tax rate of a firm and the amount of benefits due to top management
cannot be observed in a statistically significant level.

It is expected that the hypothesis H1 will be accepted or at least cannot be rejected.

The next part of the paper will be devoted to analysis connected with this hypothesis.

" Marina Purina; Department of Financial Accounting and Auditing, University of Economics, Prague, W.
Churchill Sq. 4, Prague, Czech Republic, purm01@vse.cz
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2 Analysis of effective tax rate and benefits to top management
Methodology

To study the problem described above, it is necessary to dispose of financial information of a sample of companies.
To ensure data comparability, only companies preparing their consolidated financial statements according to IFRS
are analyzed in this paper.

The choice of the Czech Republic and Russian Federation as the target countries can be explained with the fact
that the author’s main scope of interests being researched in her PhD thesis is accounting in the mentioned
countries due to the growing importance of standardizing of financial accounting not only among the European
countries but also among Europe’s trade and business partners all over the world.

As soon as the sample of companies is obtained (this process is described in the section 2.2 Data search) effective
corporate income tax rate should be calculated. After that, the benefits to top management to total expenses ratio
will be shown.

Then, correlation between the analyzed indicators is to be calculated using the Pearson correlation coefficient. The
hypothesis H1 will be accepted or rejected according to the meaning of the coefficient.

Data search

One of possible ways to gain a sample of Czech and Russian companies preparing their consolidated financial
statements according to IFRS is to search this information in the stock exchanges’ websites. Czech and Russian
companies whose securities are traded on an official stock exchange have to use IFRS while preparing their
financial statements.

Prague Stock Exchange offers PX index consisting of shares of the following companies as at 21. 03. 2016 (Prague
Stock Exchange, 2016):

e Komer¢ni banka, a.s. —22.17%,

CEZ, a.s. — 20.96%,

Erste Group Bank AG — 20.11%,

VIENNA INSURANCE GROUP - 10.28%,

02 Czech Republic a.s. — 8.20%,

Philip Morris CR a.s. — 3.89%,

PEGAS NONWOVENS SA — 3.73%,

UNIPETROL, a.s. — 3.39%,

Stock Spirits Group PLC —2.91%,

CENTRAL EUROPEAN Moscow Exchange DIA ENTERPRISES LTD. —2.11%,

Kofola CeskoSlovensko a.s. — 1.05%,

Fortuna Entertainment Group N.V — 0.92%,

New World Resources Plc — 0.28%.

A 5% materiality level was used in this paper to receive a relevant sample of companies. The first five firms
from the ones listed above comply with this criterion and represent a total of 81.72%. All these companies prepare
their consolidated financial statements in accordance with IFRS. This criterion is necessary to ensure the
comparability of financial data. However, Erste Group Bank AG reported loss in the financial year 2014 (Erste
Group Bank AG, 2015) and was therefore excluded from the sample.

The sample of Czech companies includes the following firms:
e Komercni banka, a.s. (hereinafter “KB”),

CEZ, a.s. (hereinafter “CEZ”),

VIENNA INSURANCE GROUP (hereinafter “VIG”),

02 Czech Republic a.s. (hereinafter “02”),

Philip Morris CR a.s. (hereinafter “PM”).

Moscow Exchange offers so-called “blue chips” index including shares of 15 Russian companies as at
.03.2016 (Moscow Exchange, 2016):

PAO “Gazprom” — 17.97%,

PAO “Sberbank Rossii” — 15.19%,

PAO “LUKOIL” - 14.25%,

PAO “Magnit” — 7.52%,

OAO “NOVATEK” - 6.57%,

PAO “GMK “Norilskij nikel” — 5.83%,

OAO “NK “Rosneft” —5.21%,

Bank VIB (PAO) — 4.98%,

OAO “Surgutneftegaz” — 4.54%,

[

80



OAO “AK “Transneft”, preference shares — 3.66%,

PAO “Tatneft” im. V. D. Shashina — 3.29%,

OAO “Surgutneftegaz”, preference shares — 3.19%,

PAO “MTS” - 2.89%,

PAO “Moskovskaja birzha” — 1.77%,

AK “ALROSA” (PAO) — 1.57%,

PAO “Severstal” — 1.56%.

First seven companies from this list fulfill the condition of 5% materiality level. However, PAO “LUKOIL”
prepares its consolidated financial statements under US GAAP (PAO “LUKOIL”, 2015) and was therefore
excluded from the analysis. PAO “Magnit” has not published its consolidated financial statements for the financial
year 2014 so far (as at 21. 03. 2016). PAO “Sberbank Rossii” did not specified details about benefits to top
management in its financial statements for the year 2014 (PAO “Sberbank Rossii”, 2015).

Thus, the following five companies will be included in the sample:
e PAO “Gazprom” (hereinafter “Gazprom”),

OAO “NOVATEK? (hereinafter “NOVATEK”),

PAO “GMK “Norilskij nikel” (hereinafter “"GMKNN”),

OAO “NK “Rosneft” (hereinafter “Rosneft”),

Bank VTB (PAO) (hereinafter “VTB”).

3 Analyzed indicators

The following Table 1 contains financial information used for calculating of the above-mentioned indicators
described in the section 2.1.

Table 1: Financial information of the analyzed companies for the financial year 2014,

million RUB/CZK/EUR
Company Wages and Benefits to Earnings Corporate Total
salaries top before tax income tax expenses
Raussian companies
GMKNN 78 298 1424 118 753 25353 350952
Rosneft 231 000 7000 478 000 128 000 5195 000
NOVATEK 12 009 1746 52 843 15928 316 545
Gazprom 516778 4393 306 823 149 631 5718 843
VTB 145 800 5900 32 800 31500 1339100
Czech companies
KB 6754 62 16 030 2 669 24 639
PM 1079 54 2 821 566 11366
CEZ 18 852 413 28 656 6224 172 682
02 4623 135 5178 1180 40311
VIG 592 4 518 127 10933

Source: PAO “GMK “Norilskij nikel”, 2015; OAO “NK “Rosneft”, 2015; OAO “NOVATEK?”, 2015;
PAO “Gazprom”, 2015; Bank VTB (PAO), 2015; Komer¢ni banka, a.s., 2015; Philip Morris CR a.s., 2015;
CEZ, a.s., 2015; 02 Czech Republic a.s., 2015; VIENNA INSURANCE GROUP, 2015.

In the Table 2, effective tax rate and benefits to top management to total expenses ratio are presented.
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Table 2: Effective tax rate and benefits to top management to total expenses ratio of the analyzed
companies for the financial year 2014, %

Company Effective tax Benefits to top
rate management/Total
expenses
Russian companies
GMKNN 21,35 0,41
Rosneft 26,78 0,13
NOVATEK 30,14 0,55
Gazprom 48,77 0,08
VTB 96,04 0,44
Czech companies
KB 16,65 0,25
PM 20,06 0,48
CEZ 21,72 0,24
02 22,79 0,34
VIG 24,50 0,04

Source: The author’s own calculations in MS Excel 2013 based on: PAO “GMK “Norilskij nikel”, 2015; OAO
“NK “Rosneft”, 2015; OAO “NOVATEK?”, 2015; PAO “Gazprom”, 2015; Bank VTB (PAO), 2015; Komer¢ni
banka, a.s., 2015; Philip Morris CR a.s., 2015; CEZ, a.s., 2015; 02 Czech Republic a.s., 2015;
VIENNA INSURANCE GROUP, 2015

The data in the Table 2 was sorted in ascending order using effective tax rate as a criterion. The Table 2 and
the Figures 1 and 2 shown below demonstrate that correlation between effective tax rate and benefits to top
management to total expenses ratio was not found. This fact can be also supported by calculating of correlation
coefficients in MS Excel: correlation coefficient for Russian companies is 0,12, for Czech companies it is —0,44.

Figure 1: Benefits to top management to total expenses ratio: Russian companies
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Source: The author’s own calculations in MS Excel 2013 based on: PAO “GMK “Norilskij nikel”, 2015; OAO
“NK “Rosneft”, 2015; OAO “NOVATEK?”, 2015; PAO “Gazprom”, 2015; Bank VTB (PAO), 2015; Komer¢ni
banka, a.s., 2015; Philip Morris CR ass., 2015; CEZ, a.s., 2015; 02 Czech Republic a.s., 2015;
VIENNA INSURANCE GROUP, 2015
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Figure 2: Benefits to top management to total expenses ratio: Czech companies
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Source: The author’s own calculations in MS Excel 2013 based on: PAO “GMK “Norilskij nikel”, 2015; OAO
“NK “Rosneft”, 2015; OAO “NOVATEK?”, 2015; PAO “Gazprom”, 2015; Bank VTB (PAO), 2015; Komer¢ni
banka, a.s., 2015; Philip Morris CR a.s., 2015; CEZ, a.s., 2015; 02 Czech Republic a.s., 2015;
VIENNA INSURANCE GROUP, 2015

4 Conclusions

Analysis conducted in this paper demonstrated that a statistically significant correlation between effective tax rate
and share of benefits to top management in total expenses was not observed. In the case of the Czech companies,
medium inverse correlation was found. However, the reasons of this fact are not clear and may be explained with
the fact that the size of the sample cannot exclude a possibility of a random coincidence. Thus, the hypothesis H1
formulated in the beginning of the paper cannot be rejected.

The reasons of different correlation coefficients calculated for Czech and Russian companies can be a field for
further research. It is also possible to enlarge the sample of the analyzed firms. The main problem on this way is
lack of comparable data even for well-known companies, as was shown above. Due to lack of the data, it was not
possible to divide the benefits to top management into tax deductible and non-deductible, which would be a logical
continue of the research.

The results of the paper can be a further step in studying of influence of benefits to top management on effective
tax rate and may be an informative source for the companies that operate on the markets of the mentioned states.
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Selected Factors of the Business Environment in the Czech Republic
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Summary. The purpose of the paper is to evaluate the development of the general
legislative environment on the basis of selected applicable legislation or measures or
any draft amendments thereof, which affect the quality, financial and time
requirements as well as the load on entrepreneurs, especially sole traders and small
and medium-sized companies, and to assess these drafts and propose variant solutions
of problems arising out of such laws, especially in relation to the electronic records of
sales, changes in waiting periods, amendment of the anti-smoking law, and other
selected areas of legislative amendments in 2016 in the Czech Republic.

Keywords: legislative environment, taxes, collection of taxes, motivation

JEL Classification: H2, H30, H50, H71

1 Introduction

Entrepreneurs, sole traders and especially small and medium-sized companies perceive themselves as a progressive
entity component as far as the enterprise development and the employment of people is concerned and the actual
support of these entities is perceived as a certain democracy indicator. Within the Czech Republic, support to
business is merely been declared, especially as far as small and medium-sized companies are concerned, but there’s
no real support due to the following three reasons:
a) In spite of the number of officials rising, the state is unable to fulfil its basic functions and continuously
transfers its basic functions businesses, especially when it comes to tax administration and tax collection.
b) Implementation of Brussel’s bureaucratic ideas.
c¢) The MPs’, senators’ some ministers” desire to regulate anything if possible by introducing social
engineering with the argument that these people are doing everything possible via orders, prohibitions,
higher sanctions and restrictions in order to serve the benefit of the citizens.

Especially the Czech Ministry of Finance prepared several measures targeted against “dishonest entrepreneurs”
who do not pay the proper tax amount. This primarily relates to widening the reverse charge application,
furthermore, the unreliable VAT taxpayer instrument is to be mentioned. In 2016, the control reports and the
electronic income monitoring have been introduced. A central bank account-list and the enterprises higher criminal
liability is now being negotiated with the Czech National Bank. The tax administration is planning to collect data
on companies and citizens into a so-called data warehouse, not only VAT taxpayers are going to be regarded as
unreliable, a new instrument of unreliable persons is being prepared which means that a new blacklist shall be
created. The idea of abolishing the so-called waiting period during temporary incapacity from work or the notion
of paid holiday for a husband within a length of 4-7 days in cases of childbirths, and the shop opening hours
regulation are altogether entering the tax relevant scene.

The growing globalisation of world economy is a new feature in the conditions of the implementation of tax
reforms [5]. With its new proposals for the fight against tax evasion, the European Commission has opened a new
chapter within its campaign for a just, effective, and growth-enhancing taxation within the EU. The package against
tax evasion is calling upon the member states to implement a stricter and more coordinated attitude against
companies who are trying to evade just tax amount payment by implementing international norms against the tax
base erosion and the transfer of profits [6].

There is an immense number of cases of creativity of lawmakers, including: introduction of the so-called check
report, electronic records of sales, extension of the reverse charge mechanism, re-introduction of a sick pay for
the first three days of sickness, the so-called “father’s leave”, reduction of opening hours, tightening of the anti-
smoking law, the duty to wear reflective elements at night outside the urban area, the right of an officer to enter a
dwelling in order to check the heating source, mandatory checking of chimneys, mandatory checking of boilers,
proposed introduction of a road tax also for private cars, changes in transfer of vehicles leading to significant
deterioration of the legal state and growth of crime, punishing of kindergartens by the Czech State Inspectorate for
organising supplementary clubs as they discriminate against socially disadvantaged children, a planned central
health register, compulsory third-party insurance also for small tractors and other motor vehicles, which are not
road users, introduction of higher fines for driving offences.
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2 Data and Methods

Within this article, we apply the methods of description, analysis and synthesis.

Any measure aims at increasing the tax income. The idea that any entrepreneur reports his income and pays
taxes is certainly correct. Yet the question is whether the people such measures are actually being designed for,
will suddenly become honest and will pay taxes for their income. The control report and the electronic income
monitoring is going to affect accountants who are going to fill in the report forms for the entrepreneurs or who are
going to enter income not linked to a code into the system within 48 hours. Let us consider the example of a self-
employed worker who finishes his work on Friday at 6 p.m., who receives his payment, but who does not have a
smartphone nor a printer, or who isn’t able to carry out such an activity. Such a worker reports the income to his
accountant on Monday and is going to demand that the accountant enters the data into the systems yet the worker
will not manage to stick to the deadline because on Monday, 48 hours will already have passed. This whole system
leads to an increased bureaucratic load and higher costs caused to the entrepreneurs.

The state administration is transferring its duties to the taxpayer or rather, to his accountant who then have to
charge higher fees as the amount of their work increases and as it consumes more time, they have more duties,
responsibilities and are facing more possible sanctions. Any company or private individual spends several
thousand CZK per year on the sheer training in the field of the ever-changing legal regulations and new duties.

A significantly cheaper solution would be strengthening the faith into the whole tax system. The state
administration should succeed in convincing the taxpayers that the same rules apply to everybody and that the
payments themselves actually make sense. According to our opinion, companies paying taxes and creating job
positions are not being motivated.

Furthermore it is important that the companies pay taxes within the area where they generate their profit.

3 Discussion
The reverse charge procedure

The Czech Republic made use of the option given by the Council Directive 2006/112/EC of 28" November 2006
on the common performances services whose provision shall give rise to the transfer of tax liability. The reverse
charge procedure applies to all performances hitherto defined in the Act on VAT, i.e. to gold supplies (§ 92b), to
the supply of goods listed in annex No. 5 of the Act (§ 92c), to the transfer of greenhouse gas emission permits
(only a minor change was carried out here, or rather — the government regulation No. 361/2014 Sb. 3 lays down
the continuing reverse charge procedure for the transfer of greenhouse gas permits from 1.1.2015 onwards) and to
carrying out construction or assembly works (§ 92e).

The reverse charge procedure [8] shall be applied in cases of taxable performances such as the delivery of
selected goods, if the overall tax base amount of all the supplied selected goods surpasses CZK 100 000 — this
applies from 1.4.2015 onwards on any selected goods with the exception of sugarcane (tax tariff nomenclature
code 1212 91), where the regulations apply from 1.9.2015 onwards. Selected goods as such are: the already cited
governmental regulation says that in order to be able to use the reverse charge procedure the respective goods have
to be verbally specified and specified by the respective tax tariff nomenclature code (e.g. grain, metals, video
consoles listed under the tax tariff nomenclature code 9504c, cell phones listed under the tax tariff nomenclature
code 8517 12 00 or 8517 18 00, integrated circuits, such as microprocessors and central processor units, listed
under the tax tariff nomenclature code 8542 31 and printed circuits equipped with these circuits that are delivered
prior to the integration into the products for the end users, porTable automatic data processing machines listed
under the tax tariff nomenclature code 8471 30 00, such as notebooks or Tablets. The tax tariff nomenclature code
is a cipher code listed in annex No. 1 of the Council Regulation (EEC) No. 2658/87 of 23" July 1987 on customs
and statistic nomenclature and on the mutual customs tariff, as amended.

In our opinion, the reverse charge regime is an example of an efficient procedure. On one hand, it will prevent
the occurrence of deductions, where the taxable person on the other side fails to pay the value added tax. Although,
in essence, the extension of the reverse charge mechanism is a crutch of state administration replacing the inability
to penalise tax evasions, but it actually solves only part of the problems. There is still a question whether the value
added tax system is satisfactory in the condition of the economic globalisation or if it should be replaced by another
system. Introduction of a modified form of the turnover tax should be discussed by experts.

Electronic income monitoring

Another frequently discussed topic is the electronic income regulation [7]. The taxpayer has to send a report on
the income to the tax administration authority at the latest when the goods are paid for and he has to issue the buyer
a bill. The data sent to the tax authority shall include the Tax Identification Number (Czech abbrev. DIC), the
designation of the shop and the cashbox, the bill number the date, the income height, the amount excluding VAT

86



and the VAT amount as well as the safety and signature code. If the taxpayer doesn’t get a receival confirmation,
he has to send the data again within 48 hours.

Probably, there will be a simplified mode income regulation monitoring in regular public passenger transport
vehicles. The government shall have the option to define further areas for a simplified mode income regulation
monitoring via a government regulation; this refers to areas where the usual monitoring would hamper or disable
an efficient execution of the activity. Also the Financial Authority shall have the right to permit a simplified
monitoring.

This monitoring does not apply to income for the state, regions or municipalities, post offices, banks, insurance
companies, investment and pension funds neither to energy companies” and water supply companies. Furthermore
the income of school canteens, in airplanes, income resulting from train ticket sales or from public transport means
ticket prices and from vendor machines as well as from public toilets shall be excluded as well.

The taxpayer is obliged to publish the information that he is obliged to give the buyer a bill and to note down
the income within the common or simplified regime. The buyer may prove using the internet whether he has been
given the taxpayer really send the income data to the tax administration

The Act shall become effective with the eighth month following the publication in the Czech Collection of
Laws. During the first three months, accommodation and catering services shall be covered by this measure and
subsequently, wholesale and retail shall be added. Starting with the 16™ month from the entry into effect, any
income except workers” income shall be covered as well, yet the workers” income shall be cover as well from the
18" month onwards. The government shall have the option to define that a certain type of income may temporarily
not be a monitored income type.

The control authorities are going to assess via proof purchasing whether the electronic income monitoring is
being stuck to. The authorities will have the option of immediately shutting down the respective shop or suspending
the performance of the respective activities in cases of extraordinarily severe infringements of the duty to hand in
data on the monitored income or to issue bills.

Individuals, companies or entrepreneurs who “hamper, or mar the income monitoring in a severe and deliberate
way”, may be fined with up to CZK 500,000. There shall be threat of the same fine for companies and entrepreneurs
if they do not hand the tax administration the data or if they do not issue a bill to the buyer. An entrepreneur who
does not provide information on his duty regarding electronic income monitoring or who manipulates the
authentication data or the certificate in a way that might lead to a misuse shall be fined with up to CZK 50,000.

The Ministry of Finance of the Czech Republic is authorized to carry out a bill lottery where material prizes
or money can be won and in which people can participate based upon their handing in a bill or the data that is
obligatorily listed on the bill.

The entrepreneurs shall have the option of using a discount of up to CZK 5,000 on the costs linked with the
income monitoring implementation. The discount sum shall be derived from the entrepreneurial tax base. Catering
services shall be located in the 15 % VAT tax class (with the exception of the sale of alcohol-containing beverages)
in comparison to the current 21 % group.

Again, this duty will again put the most load on entrepreneurs who are issuing the bill automatically, without
the requirement to be online. Furthermore, there are costs incurring due to the technology acquisition and due to
further training so that the CZK 5,000 discount is negligible. This duty cannot stop the system from a cheaper
“paperless” operation.

According to our opinion, the introduction of the control report and the electronic income monitoring should
have been preceded by an analysis using e.g. the ABC method [1] which would have led to the definition of
decisive taxpayer groups to be focused on by the tax administration resulting then in the highest possible fiscal
impact

Further selected and prepared governmental legislature provisions

Let ‘s just list some examples of proposals by the Czech Minister of Labour and Social Affairs, Mrs. Marksova.
She is e.g. proposing higher payments by childless persons, or maybe by people who do not provide for the living
of their children any more. Further proposals are connected to the Czech Labour Code. The ECHO24.cz daily
reported on Mrs. Marksova trying to regulate home-office work — in such cases employers would be obliged to
cover a part of their employees” energy costs or to control work safety. The Czech business-oriented daily
Hospodaiské noviny published the Ministry of Labour and Social Affair’s proposal to put through an employer’s
duty to prevent his employees’” stress on the workplace. Thus, entrepreneurs would be facing controls and judicial
trials with dissatisfied and stressed employees. This proposal hardly needs any commentary.

Another top-story is the renewed sick benefit provided within the first three days of an illness. The Chamber
of Commerce of the Czech Republic has carried out a survey, according to which 73 % of the Czech entrepreneurs
oppose the abolishment of the waiting period. Yet the social security insurance payments for the employer’s are
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to drop from 25 % to 24.9 % of the assessment basis via lowering the healthcare insurance payments from 2.3 %
to 2.2 %, and the entrepreneurs are against such a compensation.

According to latest surveys, already one third of large Czech companies is offering the benefit of the so-called
health-leave (i.e. the sick-days). Usually the health-leave period consumes 3-5 days per calendar year. These days
are not subtracted from the actual holiday and this and they are paid days. The pensum not used in one year is not
transferred to the next year, neither are the unused health-leave been financially compensated.

The principle of this benefit consists in the fact that a shorter recovery is more advantageous for both parties
than a long-term illness and such a measure enables the employee to fight a beginning cold more effectively, such
an employee does not spread the illness to other colleagues. Furthermore, such a colleague can stay at home
without needing the doctor’s confirmation which in turn would lead to their wage being lowered. These employees
can then return to their workplace faster.

Neither the Czech Labour Code nor any relevant regulations do mention the term of health-leave. Thus, this
merely forms a benefit agreed upon with the employer who is in turn the person determining the specific sick days
conditions deepening trust between the employer and the employee. Consequently, the proposal for a financial
compensation for the waiting period presents a further proposal burdening the entrepreneurs who manage to find
better solutions than the wage compensation proposed by the government which is subject to reductions. Given
the circumstances that the government wants the employers to extend compensation payments for temporary
incapacity to work and taking into consideration that the government has shifted this both duty to the employer for
a period of the first 14 days and for the waiting period, there already is the option of health insurance payments
right from the first day of the sick-leave, i.c. the wage compensation instrument during an illness can be abolished.

Another proposal is the so-called “paternal leave”. According to the calculations carried out by the Ministry
of Finance of the Czech Republic, the seven-day option would cost the state approximately CZK 700 million. “/n
our opinion, the proposed measure is superfluous and inadequately selected. It would increase the load on the
employer and the Czech Social Security Administration,” as the Czech Social Security Administration’s
spokesman Jakub Vintrlik says. The government is going to negotiate this proposal in spring and the new benefit
is about to be paid out from January in the next year. The “paternal” leave would be financed out of the healthcare
insurance and would be calculated similarly as the financial support during maternal leave, it would amount to
max. 70 % of the wage and according to the last proposal this measure would be applied for 4 days. This means
that the state burdens the expenses another time and that the employer’s “paperwork” intensifies. Nowadays, an
employee is merely entitled to have a paid leave for the period necessary to drive his wife to hospital or to transport
her back home. If the employer wants to be present during the birth itself, he has the right to take an unpaid leave
— yet in everyday life such situations are being provided for via an agreement between the employer and the
employee, without state interference becoming necessary.

The amendment of the anti-smoking law is another example. Based upon the hitherto valid wording of the act,
significant investments have been carried out by e.g. the restaurant operators, declaring a restaurant as non-
smoking has become a competitive advantage in many cases so that currently, this problem has been solved to a
significant extent. Consequently, the legislators” effort appears like breaking into a house with open doors. The
state largely profits from the sale of tobacco products and it does not even have a moral right to regulate the tobacco
product use. In such a case, we can't exactly quantitatively assess the fiscal impact, yet one can envisage a certain
tax collection decrease. There’s an indirect proof represented by the trend where the consumption of bottled beer
(with a 10 % profit margin) has risen in comparison to draught beer (with a 50 % profit margin) leading thus to
lower tax payments by restaurants.

The lawmakers aim to increase the income of the state treasury by introducing higher fines for driving offences,
which is very questionable, especially in the case of camera measuring, where the road user is often informed
about his/her offence only after he/she has reached the limit for revoking his/her driving licence. Preventive
measures consist in punishing any offence immediately by properly marked police cars, which is, in our opinion,
the only way how the safety on roads can be ensured. Perhaps, the fiscal result would be higher. Keeping the power
to measure the speed by municipal police officers in the least dangerous places in order to increase the income of
the municipal treasury is a special chapter.

The latest hit the members of parliament have been dealing with is the reduction of the opening hours “in the
employee interests” on national holiday. It is everybody’s free choice to run his business or to buy and it is up to
the buyer and the seller to whether he wants this task to be done on a national holiday or not. On the other hand,
working on a national holiday is favoured by many employees due to the higher remuneration so this regulation
would affect only some people giving thus the opportunity to circumvent law.

We intended to demonstrate with these few examples that according to our opinion, the unnecessary and
expensive interferences by the state into the entrepreneurial ambiente are making the situation more complicated
and raising the administrative load laid upon the entrepreneurs and although they are presented as growth measures
they are rather a bureaucratic burden. In this relation, senator Kubera's opinion regarding the members of

88



parliament and senators is interesting: “They are completely fond of fines, prohibitions and regulations. These
guys are crazy.”

4 Conclusion

Taking into consideration the analytical work carried out on the project idea, the goal of this internal grant is to
evaluate the development of the legislative environment on the basis of selected valid or planned legislative acts
or planned amendments to laws or measures affecting the quality, financial and time demands and load on
entrepreneurs, especially sole traders and small and medium-sized companies.

The above-mentioned analysis renders these partial conclusions regarding selected issues: According to our
opinion, the introduction of the control report and the electronic income monitoring should have been preceded by
an analysis using e.g. the ABC method which would have led to the definition of decisive taxpayer groups to be
focused on by the tax administration resulting then in the highest possible fiscal impact. According to our opinion,
the current legal regulation will not only fail in achieving the proclaimed effect but it is going to excessively burden
all taxpayers and to cause an increased administrative load as well as to lead to further unnecessary restrictions
aiming especially at entrepreneurs who will have been fulfilling their duties properly.

Extending tax liability is in itself the state administration’s little help in supplementing the administration’s
inability punish tax evasion, yet at the moment, it addresses merely a part of the problems. The question remains
whether the value added tax system actually remains proper and whether it should not be substituted by another
system. The introduction of a modified turnover tax would be topic for specialist discussions.

There’s only one permissible solution to the trade union evergreen is the abolishment of the waiting time given
the condition that the social security administration registers surpluses on its accounts — the state should pay the
salary compensation for the period of temporary incapacity from work paying the sick leave maybe right from the
first day. Companies will surely welcome such a measure. If we take into consideration the opposite option then
it’s necessary to say that the so-called sick days already applied by many companies represent an accepTable
solution.

In our opinion, driving offences should be penalised immediately by properly marked police cars, ensuring
higher safety on roads instead of general introduction of higher fines.

We do regard the non-smoking act amendment as equally absurd. Based upon the hitherto valid wording of
the act, significant investments have been carried out by e.g. the restaurant operators, declaring a restaurant as non-
smoking has become a competitive advantage in many cases so that currently, this problem has been solved to a
significant extent.

We recommend a positive approach and providing bonuses for companies and entrepreneurs, who are laying
taxes and creating jobs, we further recommend to abolish the artificial antagonism between employees and
entrepreneurs. We also recommend to prohibit continuing legislative changes affecting entrepreneurs. Real help
has to consist in a most simple administrative load and a maximum level of free choice.
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VAT Control Statement — problematic aspects
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Abstract. The paper covers the issue of control statements. Entering into force on 1
January 2016, this new measure requires VAT payers to send tax authorities control
statements simultaneously with the value added tax return. The authors focused on the
problematic aspects that relate to the production and submission of control statements.
This particularly involved the issue of the strangling effect of sanctions stipulated by
the Act and that of unreliable payers in the business chain.

Both of the observed traits can be seen to have a negative impact on honest tax entities
that will incur additional administrative and financial costs in connection with the
control statement.

Keywords: Czech Republic, Tax evasion, VAT Control Statement.

JEL Classification: H26

1 Introduction

From 1 January 2016 onwards, all payers of value added tax (VAT) in the Czech Republic are required to provide
information to the tax authority to a greater extent than previously. While it was sufficient in 2015 to file a VAT
return and, where applicable, a summary statement, there is also a control statement from January 2016 onwards,
a document that must be sent electronically. The purpose of the measure is to reduce fraud in VAT. The legal
amendment is based on the fact that it is no longer possible to disburse a taxpayer an excessive deduction just on
the basis of taxpayer’s claims. For other taxes, one must submit a relevant document for the payment of refunds.
Examples include tax benefits for children, where a carbon copy of child's birth certificate and a statement from
the other parent that it will not claim a tax benefit for the child for the current tax year form the basis for payment.
For VAT, tax obligations of payers are determined solely on the basis of the summary rows in the tax return.
Another disadvantage of structure of tax returns can be seen in the fact that it is impossible to determine whether
the reduced rate involves a delivery charged with 10% or 15% rate. These deficiencies are expected to be
eliminated with control statements.

Although VAT can be considered a tax with resistance against tax evasion (Kubatova, 2009; Siroky et al.,
2008), the authors have observed that there may be exceptions to this. The Member States of the European Union
are fighting with fraud in the long term. Examples can include a carousel fraud, which appeared as early as the
1990’s with eliminated border checks within the European Union. Now carousel fraud experienced a huge boom
over the last decade. Some authors (e.g. Tumpel and Wurm, 2012) even speak of aggressive attacks against VAT.

The Czech Republic too is trying to amend the Value Added Tax Act, generally to ensure its resilience against
fraud. Such a trend can be seen since 2011. As an example, there is a pre-condition for claiming a deduction when
the recipient of the taxable supply can claim input tax only when it has a physical possession of the relevant tax
document [Article 73 (1), the VAT Act]. For quarterly VAT payers, such a claim may be delayed for nearly four
months (three months of the tax period plus 25 days to submit a tax return). Furthermore, the Value Added Tax
Act is gradually extending the conditions of liability for unpaid tax (Article 109, VAT Act). The recipient of a
taxable supply can be asked by the tax administrator to pay the tax due for the provider of the taxable supply if
they knew or should have known that it was a part of a tax fraud or in cases where the goods or services were
acquired at an unusual (non-market) price. Liability can arise even when the provider of the taxable supply has
been identified to be an unreliable payer. This condition requires the recipient of the taxable supply to do repeated
checks of business partners, because this designation will be very difficult to find without an active approach.
Although some accounting applications can alert that it is an unreliable payer already when entering the invoice
into the accounting records alone, they usually will not do so for tax documents entered previously so if it happens
that the tax document has a longer maturity and the provider becomes an unreliable payer during the period, the
recipient of the taxable supply should respond promptly to that fact. For larger quantities of business partners, this
is at least complicated and costly in terms of paperwork and funds due to the need of hiring additional labour,
which will be responsible for checking business partners.
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Compared with the liability for unpaid tax and unreliable payers, the VAT control statement does not seem to
be threatening for a taxpayer at a glance. A closer look into the wording of the act, however, suggests several risks
at a time. Semerad and Bartuiikova (2016) consider entirely inappropriate sanctions to be one of the main risks in
that a sanction can be imposed even for a minor error that does not affect the calculation of tax liability.

Interestingly, the Tax Code (Article 250 Section 1, Tax Code) allows for late filing of tax returns in general;
for VAT returns specifically, it enables five working days. Value Added Tax Act (Article 10le Section 3),
however, expressly prohibits delayed filing of VAT Control Statement. Requesting an extension of the deadline
for submission is not possible for both VAT returns and VAT Control Statement; this is a special provision toward
the general rule used in Tax Code (Article 4 Section 36, Tax Code - an extension at the request in general and if
there are revenues from abroad; Article 136 Section 2, Tax Code - the tax entity must have their financial statement
audited, or filing is made by a tax advisor or lawyer on tax entity’s behalf). The time limit within which taxpayers
have to remove defects in the VAT Control Statement is set to be five calendar days. Many critics argued that
according to the Tax Code (Article 32), the time limit may be laid down shorter than eight days only in exceptional
cases that are considered particularly urgent (and in such cases the tax authority has to provide grounds for such a
shorter period); it is unfounded: the rule of eight days applies to administrator’s deadlines (as determined by the
tax authority). Since the time to remove defects in the VAT Control Statement (Article 101g, VAT Act) is a legal
deadline, the analysed provision has no impact on it

The new, above-mentioned provision is criticised particularly by taxpayers who have no data box set up since
the time limit starts running immediately after sending a warning to the mailbox of the tax entity. A situation where
the spam filter has indicated the correspondence from the tax authority to be a spam e-mail is now enough to bring
considerable complications for the taxpayer when taxpayers as natural persons are not legally required to set up a
data box. Because it is very early to assess VAT control statements from this perspective, the focus was placed on
other problematic aspects that may affect the taxpayer.

2 Methodology and Data

The article deals with practical issues and implications relating to the introduction of VAT Control Statement. The
main objective was to identify issues that may arise on the part of a recipient of a taxable supply in claiming VAT
deductions. The issue of legal certainty in tax administration was also discussed. Attention was given to burdens
in the form of increased risk in the business of honest traders as well as legal uncertainty in exercising the right to
deduct VAT and harsh penalties for failure to comply with the obligations. All this seems to be a new trend, which
the Czech tax administration decided to set.

To achieve the stated objectives methods of analysis, description, comparison and prediction were adopted.
The information published by the Financial Administration prior to the effective date and within the first weeks
after the effective date of VAT Control Statement was analysed to evaluate the impact of this provision on a
taxpayer. Subsequently, description and prediction were used to explore the impact of individual provisions of
the law on honest traders. An unreliable taxpayer was used as a model to mark the weaknesses of this measure.

Methods of comparison and prediction were employed to evaluate the impact of sanctions on a taxpayer, while
comparing the inhibiting effect of VAT Control Statement to the judgement from the Constitutional Court on fuel
trader deposits, which were introduced in November 2013.

The article is divided into two categories which focus (i) on the issue of the hampering effect of fines defined
by law and (ii) on the issue of an unreliable payer in the business chain.

3 The strangling effect

Sanctions that can be imposed for misconduct in producing VAT Control Statement can reach amounts from 1,000
CZK up to 500,000 CZK. Taking into account that sanctions are not scaled according to the size of each entity,
fines may even have a destroying impact on micro businesses. The authors see this non-scaled restrictive measure
to be an analogy to deposit payments for fuel distributors. In November 2013 a legal provision entered into effect;
it required the fuel merchant to make a deposit payment of 20,000,000 CZK or a bank guarantee at the Customs
Administration. Subsequently, after meeting further requirements (e.g. no debts and reliability), the merchant was
registered as a distributor of fuel (Article 6a, Fuel Act). For some small and medium-sized distributors, a deposit
payment was impossible to achieve and the business had to be terminated. The then effect on the fuel market fuel
was that out of the initial amount of about 1,950 distributors, only 165 entities remained on the market (for more
details on the issue, please refer to Semerad, 2014).

A group of 18 senators spoke out against the provision; demanding the Constitutional Court of the Czech
Republic to propose repealing, the application eventually succeeded and the Constitutional Court identified
deposits of 20 mil CZK (flat amount) as inadequate, pointing to their strangling effect (Constitutional Court
Judgment P1. US 44/13). The Constitutional Court justified its legal opinion in a way that the strangling effect was
affecting small-scale distributors at such a level that the mere provision of the amount of the deposit required is
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little considerate in relation to the right guaranteed in Article 26 of the Charter of Fundamental Rights and Basic
Freedoms, i.e. the right to engage in commercial and economic activity.

The authors’ opinion is that sanctions can take the same effect as the deposit in the case of fuel distributors and
one can assume that in line with these facts actions could be filed in future. Subsequently, it may happen with
regards to the existing practice of courts that the State is not successful, albeit from legal point of view one cannot
criticise anything in terms of legal regulation and the problem is rather seen at economical or moral levels. Only a
fine for failure to submit a control statement within the prescribed period is without the administrative discretion
of the tax authority. For all of the other cases, i.e. the higher sanctions (failure to amend/complete false or
incomplete information by subsequent control statement, failure to meet a duty relating to the control statement
making it seriously more difficult or obstructing the administration of taxes), an administrative discretion is
presumed, though not in terms of sanction (i.e. sanctions must be imposed at a non-zero amount), but in terms of
the amount while applying a conventional rule that the tax authority shall ensure to avoid the sanction being grossly
disproportionate to the importance of the obligation breached and the severity of the aftermath for the tax
administration and in doing so it shall take a particular account of the extent of cooperation on the side of the
payer. Naturally, a variety of assessments is possible at the early stage as are the varying levels of sanctions by
individual tax authorities; over time, however, things should certainly be unified. Assistance may also come from
methodologies of the General Tax Directorate.

The entrepreneurs response, however, was very sharp and the Ministry of Finance of the Czech Republic, being
aware that the level of sanctions is a marginal problem, responded through the Minister just 10 days after the
effectiveness of the law with a proposal to cancel the sanctions in entirety (MF, 2016a). The Minister’s intention
was to cancel the sanctions, even retroactively, which could mean a retroactive effect. No matter how retroactivity
is contrary to the requirement of legitimate expectations and legal certainty, even in this case of tax entities being
the beneficiaries, it would not be the first time when it appeared in Czech law and because of the very benefit, one
may not expect any arguing.

More detailed options in terms of sanctions resulted from negotiations of the Ministry of Finance with the
Association of Small and Medium Enterprises and Crafts CZ (Moravek, 2015):

1. At least three months of tolerance period are announced during which the existing sanctions are not applied;

2. Sanctions bound to the response of tax entities to the tax administrator’s call to amend, complete or confirm
the data included in the submitted control statement are also subject to administrative discretion of the tax
administrator, i.e. the amount of the sanction imposed takes into account the significance and impact, if any,
of the breached obligation, as well as the level of cooperation of the taxpayer;

3. There is a deadline fixed for the tax authority to make a “special” call related to the submitted control statement
and the deadline for submitting a subsequent control statement at the invitation of the tax administrator to
complete, amend, or confirm the data is adjusted from 5 calendar days to 5 working days.

Eventually, the Government approved a proposal of the Ministry of Finance on 13 January 2016 to ease the
sanctions and to extend the deadline for VAT control statements. The Ministry added a legal construct of waiving
the sanction to the VAT Code; it concerns fines arising from the Act for failure to submit a control statement within
the deadline, setting the sanctions to amount to CZK 10,000, CZK 30,000 and CZK 50,000. With this measure, it
is expected to enable taking into account justifiable reasons for the delay in submitting a control statement and
responses to the challenge of the tax administrator. The amendment will also be related to cases that occurred
before the effective date (planned for 1 June 2016). For sanctions amounting to 1,000 CZK which are imposed due
to the late submission of control statements, one error will be tolerated per calendar year. The tax administrator
will take this into account automatically without having to submit an application for remission. Fines in such
amounts incurred before the effectiveness of the proposed amendment to the law will disappear, which will re-
create a transitional period of tolerance. The amendment approved by the Government also contains an extension
of the deadline for taxpayer’s responding to the call of the tax authority to eliminate the discrepancy in the
submitted control statement from five calendar days to five business days (MF CR, 2016b).

Fears that the statement of the Minister (MF, 2016a) causes that VAT control statements are not filed properly
and tax entities wait for the cancellation of fines, which would counter the legislator’s intention, revealed to be
unfounded in the light of the government's draft amendment to the Act. Of course, nobody can predict what form
the amendment of the Act takes when passed by the Czech Parliament. However, if there are no major structural
changes, the proposal should be considered good as it responds to the concerns of the business community without
compromising the effect of sanctions.

4  Unreliable taxpayer in the business chain

The issue of unreliable payers was already outlined in the introduction. Since this legal construct may too have an
impact on the legal uncertainty of taxpayers, it is covered in this section as well. VAT Control Statement operating
principle is that there is the pairing of the data transmitted by both the provider and the recipient of the taxable
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supply. Trading works under the usual rules, where one party provides goods or services while the other pays for
the same. The buyer also checks the unreliable payer status in the register to which the buyer has remote access.
If the seller is not indicated to be an unreliable payer, then the buyer pays the full amount of the purchase price.

The paper further describes a model situation that could cause the buyer’s impossibility of entitlement to
deduct. The example is based on a business relationship between Taxpayer A and Taxpayer B. Both entities are
payers of value added tax where Taxpayer B is a natural person operating as part of quarterly tax periods. Because
of its status of a natural person, it is possible to send the control statement at the same time as is one for submitting
the tax return. Taxpayer A delivers the subject of taxable supply to Taxpayer B on 2 January 2016. A tax document
has been issued with 14 day maturity and is flawless in terms of law. The transaction cannot be challenged to have
taken place on the basis of written orders, receipts of a third-party transport company, and notes of delivery.
Taxpayer B can, on 17 January 2016, before the payment of the tax document, check that its business partner is
not identified as an unreliable payer. No other transactions take place between the two entities.

On 1 February 2016 Taxpayer A is declared an unreliable payer. It becomes a non-contact person and fails to
file its tax return and produce the VAT control statement. On 25 April 2016 Taxpayer B submits a tax return,
which takes into account the right of deduction concerning Taxpayer A. Because the taxable supply is missing in
the tax authority’s system, the Taxpayer B entitlement is challenged and rejected. Subsequently, a tax procedure
opens and may end up with a legal action. It is possible that the VAT amount is not significant. Even if it was, an
honest and exemplary taxpayer will have to wait. Its good faith, which is protected even under judgments of the
European Court of Justice, for example Optigen (C-354/03) and Kittel (C-439/04), will have to be proved. In the
authors’ opinion, there is suppression of legal certainty and, due to protracted litigation, the fair-dealing taxpayer
may become financially destabilised. This may result in its effective liquidation. Although it did not make any
illegal step, the recognition of the right to deduct may be postponed.

Taking a look at the part of the non-contact entity gets the following findings. The tax administrator is not
provided by instruments which could compel the non-contact entity to comply with tax obligations. Because it can
be a low-income entity that has no funds to pay a tax, the tax authority will not be able to act even under a protective
order.

To this extent, the Minister of Finance of the Czech Republic stated (Babis, 2015) that “being there no
sanctions, the control statement impacts an honest taxpayer only”. According to the above example, however, it
rather appears that sanctions under the control statement fall on honest entities only since non-contact entities will
lack funds to pay not only tax due, but also sanctions.

5 Summary

In the opinion of the authors VAT Control Statement encounters an issue of legal certainty. To defend the legal
instrument, legislators say that taxpayers had sufficient time to adapt to this new measure (MF, 2015). This
argument is supported by the fact that the debate on the introduction of VAT control statement had been underway
at least one year. However, one can argue using the common problem occurring in the Czech Republic - impossible
expectations. In addition, there were plans to have a uniform rate of value added tax (17.5%) in order to simplify
tax administration. The result, however, are three rates (a basic rate and two reduced rates). A question arises
whether or not it is really possible to predict the legal development of tax legislation.

VAT Control Statement has been operating for a relatively short time and, after a few days, there is the intention
of the Ministry of Finance to amend. From the perspective of taxpayers, this presents a long-term instability, which
perhaps prevents a proper and timely preparation.

There is also a kind of a pool of taxpayers who are worried that someone else could use the data provided by
them since control statements in fact provide names of business partners while making it possible to determine
amounts of their turnover from the individual lines. If a certain taxpayer has been trading with an entity in the long
term, it is expected that it is a satisfactory mutual cooperation. If someone is able to get access to the data, a better
pricing policy will be enough to take over the honest taxpayer’s customer. There is thus a possible alternative of
something as data encryption. A question remains whether such encryption would meet the requirements of the
Act concerning control statements.

6 Conclusions

The paper covers the issue of control statements which entered into force on 1 January 2016. There is a new VAT
payer’s obligation to provide an increased amount of information to the tax authority than previously and is
required at the time of submitting the tax return for VAT. For tax authorities, the aim of this “counter-fraud”
measure is particularly the possibility of pairing the data used for calculating the tax duty of taxpayers and their
claims for deduction without having to inspect the tax entity physically.
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The authors focused on the problematic aspects that can cause complications for an honest taxpayer in
connection with the submission of the control statement. More specifically, it involved (i) the issue of strangling
effect of sanctions defined by the Act; and (ii) the issue of unreliable payers in the business chain.

For the first observed issue the authors find an analogy with deposit payments for fuel distributors which were
subsequently modified based on the findings of the Constitutional Court. The finding concluded that the uniform
amount of the deposit (20 million CZK) had a strangling effect on small distributors. Since control statements too
met with a wave of indignation among business entities once they were introduced, a proposal of the Ministry of
Finance was approved by the Government on 13 January 2016 to ease the sanctions and to extend the deadlines to
submit the statement. However, it is difficult to predict in what form the amendment is approved.

The legal construct of unreliable payers is found to be another problematic aspect. Using a model example, a
situation was outlined where an honest entity fulfils all legal conditions for deducting incl. verification of a
business partner in a list kept by the tax authority. The entitlement to deduct can however be denied to the operator
because the software handling control statement data is unable to find the data of the provider of the taxable supply
that after some time goes out of business as a missing trader and fails to submit both the tax return and the control
statement. This negatively affects the honest taxpayer who will be required to prove in a complicated manner (i.e.
through the court) that the transaction has taken place and that the taxpayer is, in accordance with the case law of
the European Court of Justice, entitled to deduct.

Legislators argue that taxpayers had enough time to make preparations for VAT Control Statement. In the
authors’ opinion, however, the problem was not that taxpayers had little time to prepare; rather, there was the issue
that is common in approving the Czech tax legislation - the impossibility to expect. For instance, there were plans
in 2015 to have a uniform rate of value added tax (17.5%) in order to simplify tax administration. The result,
however, are three different tax rates. The fundamental problem can therefore be seen in the fact that nobody is
able to predict the legal development and tell whether or not an amendment results in a measure being postponed
or cancelled even if planned on a long-term basis. Additionally, the Czech Ministry of Finance alone proposes an
amendment as early as ten days of the effectiveness of the VAT Control Statement.
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Influence of corporate tax on business organizational form in the
Czech Republic

Petr Svoboda”

Abstract. The goal of this paper is to determine influence of corporate tax in the
Czech Republic on decision, whether the owner of business will choose corporate or
non-corporate type of organizational form for his business. By examining data from
1993-2015 about changes of relevant tax rates and numbers of corporate and non-
corporate type of business each year this research tries to find answer. The influence
is connected with the issue of double taxation of profits of corporate type of business.
Corporate income is taxed twice by corporate tax and income tax, while non-corporate
type of business is taxed only once, but owner also have to pay social and health
insurance from the profits. The results suggest low level direct dependency between
corporate tax and ratio of number of corporate and non-corporate business. This result
is inconsistent with previous studies on this subject and needs to be investigated
further by expanded theoretical model in the future study.

Keywords: double taxation, corporate tax, business organizational form

JEL Classification: H25, H32

1 Introduction

In the tax system of the Czech Republic, as well as in other countries like the United States, exists disproportion
in taxing profits of corporate type of business (also called C corporations by the United States law) and non-
corporate type of business (also called S corporations by the United States law). This disproportion is sometimes
called double taxation of corporate profits. The profit of corporate business is first taxed by corporate tax,
remaining profit is then taxed by income tax when owner wants to get earnings from his company. On the other
hand, non-corporate type of business is taxed only by income tax, but in the Czech Republic owner of the non-
corporate business also have to pay social and health insurance from its profits.

In the theory, increasing of corporate tax rate should motivate profiTable C corporations to switch its
organizational form to S corporation to avoid double taxation, so its profits will be taxed only once by income tax.
Conversely, S corporations which face losses should have incentive to incorporate switching its form to C
corporation and gaining benefits of this type of organizational form, specially increased option of obtaining
additional capital and limited liability.

The goal of this paper is to analyze influence of corporate tax on business organizational form in the specific
tax environment of the Czech Republic between years 1993-2015. Analysis is based on adjusted theoretical model
for measuring influence of corporate tax on business organizational form in the United States made by authors
Mackie-Mason and Gordon (Mackie-Mason and Gordon, 1991). The model is adjusted for specific tax
environment of the Czech Republic taking into account social and health insurance which are paid by S
corporations and have significant impact on issue of double taxation and benefits of S corporations being taxed
only once.

2 Current state of knowledge

The influence of corporate tax (or income taxes in general) on organizational form was subject of research in the
past, mostly in the United States. Mackie-Mason and Gordon conducted two studies about effects of taxation on
business organizational form (Mackie-Mason and Gordon, 1991), (Mackie-Mason and Gordon, 1994). In their
work they created theoretical model, which described tax and non-tax factors influencing decision about business
organizational form. Research of this article is based on this theoretical model. They also created empirical study
about effects of corporate tax on choice of organizational form in the United States for data from years 1959-1986.
They conclude corporate tax has small, but measurable effect on the choice of organizational form of business.
Another similar empirical study was made by Goolsbee (Goolsbee, 1998) in the United States for data from years
1900-1939. In another study, Authors Ayers, Cloid and Robinson (Ayers, Cloid and Robinson, 1996) focused on
effects of tax and non-tax factors on organizational form of small businesses in the United States. They concluded
non-tax factors play important role in the selection of the organizational form of small businesses, however they
could not reliably prove, that income taxes are important factor in selection of organizational form for small
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business. Authors Luna and Murray (Luna and Murray, 2008) examined effects of state taxes on choice of
organizational form in the United States. They concluded that both federal and state factors determine the choice
of business organizational form. Results of their analysis suggest that state tax policy does affect business decision-
making including choice of organizational form of business. In Czech literature author Hrdy (Hrdy, 2011) created
only theoretical general study, where he focuses on influence of taxes on financial management and business
decision-making. He mentions organizational form of business can have huge impact on the amount of profits,
which owners will get from company, because of double taxation issue. In Sweden, authors Karin and Gordon
(Karin and Gordon, 2013) created study about influence of tax and non-tax factors on the choice of organizational
form by closely-held firms. They compared their results with study of Mackie-Mason and Gordon mentioned
earlier and concluded that estimated effect of taxes on the choice of organizational form is much larger. Interesting
study is also the one made by Carrol (Carrol, 2010) in the United States. This study focuses on subject of harmful
effects of double taxation on the United States economy and business and positive economic effects of lower tax
rate on dividends enacted in 2003 by the Job and Growth Tax Relief Reconciliation Act of 2003.

3 Theoretical model

In theoretical model, originally created by authors Mackie-Mason and Gordon (Mackie-Mason and Gordon, 1991),
which describes when it is favorable for company to incorporate and become C corporation, it is considered that
company can choose only between two types of organizational forms, C corporation being taxed twice both on
corporate and personal level and S corporation being taxed only once on personal level. Various factors that affect
decision of company whether to incorporate or not are divided into two groups, tax factors and non-tax factors.
With these conditions met, it is favorable for company to become C corporation if this equation is true:
g(l —r- (1 - rc)re) > Ix(rc + (1 - rc)re - rn) (1

Where g means any non-tax factors that make C corporation form more attractive (g can be also negative), 7,
is corporate tax rate, 7, represents implicit personal tax rate per dollar of income to equity, taking as given the
division of this income between dividends and capital gains, 7, is personal tax rate on ordinary income and I,
stands for taxable income of the company. This equation tells us that for company is preferable to incorporate if
effects on non-tax factors (g) applied when company chose to incorporate and become C corporation increase the
net profit of the company more, than added corporate tax rate (r..), applied on taxable income (1) of C corporation
will decrease its net profit.

It is problematic, or even impossible to properly measure right side of equation (1) in numbers because of the
variable g that sums up many non-tax factors, for example advantage of limited liability of C corporation for its
owners or better access to additional capital. But measuring effect of corporate tax on business organizational form
can be done by focusing only on right side of equation (1), specifically changes of included tax rates.

Based on equation (1), we can created these two general assumptions:

1. Increase of variables 7, and 7, from equation (1) will encourage companies with taxable profits to
disincorporate and companies with tax losses to incorporate.

2. Increase in 1, from equation (1) will encourage companies with tax losses to disincorporate and
companies with taxable profit to incorporate.

4 Data and analysis approach

The analysis made in this study was working with relevant data about the Czech Republic from years 1993-2015
obtained from Business register of Czech Statistical Office (Cesky statisticky tifad, 2016) and Macroeconomical
Predictions of Ministry of Finance of the Czech Republic (Ministerstvo finance, 2016). Principle of the analysis
was to test correlation between changes of relative tax treatment of corporate and non-corporate income (variable
one) and changes in ratio of number of C and S corporations (variable two) each year in the Czech Republic
between 1993-2015. Time series for both variables were created for years between 1993-2015.

First variable, called tax treatment is based on the original theoretical model from previous chapter, specifically
from part of right side of equation (1): 7, + (1 — 1)1, — 1;,. Tax treatment describes how changes of corporate tax
rate 7, personal tax rate r;, and implicit personal tax rate per dollar of income to equity 7, affect corporate and non-
corporate income. Increase of value of the tax treatment caused by increase of corporate tax rate or implicit
personal tax rate on equity means higher taxation of corporate income making the corporate form of business less
beneficial and conversely. Decrease of value of the tax treatment caused by increase of personal tax rate means
higher taxation of non-corporate income making the corporate form of business more beneficial and conversely.
But this formula of tax treatment was suiTable for tax system of the United States, where the original theoretical
model was made. To match the tax system of the Czech Republic, tax treatment had to be expanded with social
and health insurance into this form:
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TAX TREATMENT = (. + (1 — 1)1, — (1, + s + h) ?2)

Wherer,, 7,, 1, means same as in equation (1), s means social insurance rate and h means health insurance
rate. It is crucial to include social and health insurance rate into tax treatment because it has significant impact.
Health and social insurance does not affect corporate income, but is paid from non-corporate profit. This essentially
means that advantage of non-corporate business being taxed only once is cancelled by the duty to pay social and
health insurance. In fact, total tax (including social and health insurance) paid by non-corporate business can be
higher than tax paid by corporate business. This problem is even more complex because of existence of maximal
assessment basis for paying social and health insurance. With non-corporate profit high enough above maximal
assessment basis, the duty to pay social and health insurance is becoming less significant and average total tax rate
for S corporation (consisting of personal income tax, social and health insurance and also special tax for income
above 48-times average wage) is decreasing. Figure 1bellow shows that average tax rate of S corporation is lower
than C corporation when income is above 10 million CZK. And with higher income the tax advantage of S
corporation is increasing. Average tax rate for C corporation consist of corporate tax and personal income tax rate
on equity. The computation is done with tax rates from year 2015.

Figure 1: Average tax rates for S and C corporations with different amounts of income
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To solve this problem of maximal assessment basis it is assumed in the study, that S corporations have such
income, that social and health insurance have significant impact on their total tax paid and therefore social and
health insurance rates are included in the variable tax treatment. Another problem with calculating tax treatment
was personal income tax being progressive in some years between 1993-2015. The biggest range of personal
income tax rates was in 1993 with lowest tax rate 15% and highest 47%. To deal with this issue, two crude
measures were used for personal income tax rate. One was the highest statutory marginal personal tax rate in given
year. Second was average personal tax rate each year. Personal tax rate on equity income 7, was calculated from
this equation:

T, =dry (3)

Where d is part of the income paid in the form of dividends and ry is tax on dividend income. It is assumed
that rest of the equity income (/-d) in form of capital gains is realized in long term and therefore exempt from
taxation. Again two crude measures were used for personal tax rate on equity income. On crude measure works
with hypothetical premise, that all equity income is paid in form of dividends and therefore taxed. Second crude
measure is working with study made by authors Bena and Hanousek (Bena, Hanousek, 2005) who calculated
average pay-out ratio for companies held by Czech owners in the Czech Republic for the period 1996-2003. In
this case, part of income paid in form of dividend is 0.12.

For correlation analysis was constructed four different tax treatment variables, differing in personal income
tax rate used and value d marking part of equity income paid in the form of dividends. For tax treatment 1 was
used the highest statutory marginal personal tax rate in case of progressive personal income tax rate given year
and it is supposed that all equity income is realized in form of dividends. For tax treatment 2 was used average
personal income tax rate in case of progressive personal income tax rate given year and it is supposed that all
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equity income is realized in form of dividends. For tax treatment 3 was used the highest statutory marginal personal
tax rate and dividend payout ratio is set for value 0.12. For tax treatment 4 was used average personal income tax
rate and dividend payout ratio is set for value 0.12.

Second variable used in correlation analysis was ratio of number of C and S corporation in the Czech Republic
in given year in period 1993-2015. C corporations consisted of public limited companies labelled as a.s. and private
limited companies labelled as s.r.o0. S corporations consisted of general partnership labelled as v.o.s. and also sole
proprietorships. Limited partnership type of company was not included in the analysis as this type of company
combines double taxation and single taxation of C and S corporation.

Based on the theoretical model was created hypothesis that increase of value of variable tax treatment caused
by increase of corporate tax rate and personal tax rate on equity or decrease of personal income tax rate and social
and health insurance rate will cause companies to shift its form from C corporations to S corporations and therefore
value of variable ratio of C/S corporations will decrease and conversely. If the hypothesis is correct, correlation
coefficient should have negative value implying indirect correlation.

5 Results and discussion

Results of the correlation analysis between variables tax treatment and ratio of number of C and S
corporations is shown in Table 1 bellow.

Table 1: Correlation coefficients between variables tax treatment and ratio of C/S corporations

C/S CORPORATION
RATIO
TAX TREATMENT 1 0.207
TAX TREATMENT 2 0.199
TAX TREATMENT 3 0.208
TAX TREATMENT 4 0.213

Source: Authorial computation

The correlation coefficient has in all four cases value about 0.2 which means a low level of direct dependency.
For this reason, original hypothesis must be rejected. Direct dependency suggest that increase of corporate tax rate
and personal tax rate on equity or decrease of personal income tax rate and social and health insurance rate will
cause companies to shift its form from S corporations to C corporations and conversely. Results of this study are
therefore inconsistent with results of the previous studies made in the United States (Mackie-Mason and Gordon,
1991), (Goolsbee, 1998), (Luna and Murray, 2008) and Sweden (Karin and Gordon, 2013). Reasons for this
inconsistency can be two. Firstly, this can be due to insufficient data structure of S and C corporations. For better
analysis it would be necessary to obtain separate data for numbers of C and S corporations with taxable profits and
tax losses. For example S corporation with tax losses can react to changes in corporate tax rates differently than
one with tax profits, so even with increase of corporate tax rate S corporation can be motivated to shift into C
corporation and gain non-tax benefits of this type of organizational form. In previously mentioned studies,
especially one made by Ayers, Cloid and Robinson (Ayers, Cloid and Robinson, 1996) it is said the non-tax factors
play more important role in selection of organizational form than tax factors. Another problem with the data is that
in the number of C corporations used for calculation of the C/S corporation ratio are also included companies,
which show no real economic activity. These companies should be filtered out in the future research for more
consistent results. The issue of long-term inactive companies should only be the problem of C corporations,
because S corporations with no real economic activity and no profit still have to pay social and health insurance
from minimal assessment basis each year so it is highly discouraging to maintain inactive S corporation. Second
reason for inconsistency of the results is also connected with non-tax factors. The analysis does not capture non-
tax costs of organizational type shift. When company decides to shift from S corporation to C corporation, it is
connected with administrative costs as well as other costs of increasing business activity. This can lead to S
corporations not changing its form to C corporation even with decrease of corporate tax rate, increase of personal
income tax rate and so on. Non-tax costs of organizational shift could have changed significantly in period 1993-
2015 in the Czech Republic as it was transforming from central planning economy into free market economy. This
is difference from analyses made previously in western countries like the United States.
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6 Conclusions

This article examined the influence of corporate tax rate on business organizational form in the Czech Republic in
period 1993-2015 using the model created for measuring the influence in the United States. Results are inconsistent
with previous similar studies made in the United States and also Sweden, suggesting low level of direct dependency
between corporate tax rate and ratio of number of C and S corporations. According to theoretical model and stated
hypothesis the dependency should be indirect. In further research it will be necessary to work with more structured
data which separates companies with taxable profits and tax losses and also to add another variable into the
theoretical model that will capture the influence of non-tax costs of organizational form shift.
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Dependence between total value and taxation values in competitive
report

Jan Tecl”

Abstract.This paper deals with dependence between total value of competitiveness in
World Competitiveness Yearbook and taxation values in the Global Competitiveness
Report. One can assume that a country is more competitive if the tax system is easy
for tax payers. The goal is to find out if there is any relation between these values.
Multiple linear regression analysis will be used as method.

Based on the results, statistically significant relation was identified between total
values and taxation values in years 2014, 2015 and 2016.
Keywords:competitiveness, Global competitive report, regression analysis, taxation.
JEL Classification: H20

1 Introduction

How important is the effect of taxation for subjects if they decide to make business or to work in given a country?
Is there a close relation between competitiveness of a country and country’s tax system? Or the subjects do not
care about taxation when they choose place for their activity?

Generally, the tax system has some impact on cross-country competitiveness. Productive factors — labor and
capital — are considered as mobile productive factors, so they can be moved to another country with more favorable
tax regime. The tax system is not the only factor which is important for subject for their decision about a country,
but it has some influence on the decision making process on its movement.

The term competitiveness is used for comparison of countries, but this term does not have only one definition
and some authors discuss if the term competitiveness can be used also for countries or just only for companies
(Krugman 1994, Maly 2011). Despite these opinions, competitiveness is measured by many organizations (non-
profit organization, banks, governments, etc.) and each of these organizations has its own methodology (including
data source and weight of these data). However, the data about taxation in given a country are usually used as the
input data. The World Competitiveness Yearbook (issued by IMD) (hereinafter WCY) and the Global
Competitiveness Report (hereinafter GCR) (issued by WEF, World Economic Forum) belong among globally
recognized studies of competitiveness.

There are many authors, who describe tax competition (Wilson 1999) and some of them also tried to measure
the competitiveness (Liapis 2014). There are also paper, which discus tax competition if the countries differ in size
(Kanbur 1993). Based on some model, decrease of tax rate can lead to the situation, that some workers will leave
the country with lower tax rate than the tax rate in case of closed border (Smith, Webb 2001).

The aim of this paper is to analyze the relation between the total value of competitiveness in the WCY and
taxation values in the GCR. If there will be found any relationship, next research should be done in this field. This
paper will be done as part of Ph.D. thesis.

This paper analyses the relation between the total value of competitiveness in the WCY and values of taxation
indicator in the GCR for period from 2014 to 2016. This analysis will be done for all countries for which are
available data from the GCR and WCY.

2 Data and methodology

The relationship between the total value of competitiveness in the WCY and value of taxation indicator in the GCR
is analyzed. Data are collected from the GCR and WCY database. Data in GCR database are collected yearly,
starting from 2007 to 2016. There are also cases where some observations are missing, but it should not lead to
bias. Countries with missing data are not used in this analysis for the year with missing value. Data prior the year
2007 are not available due to changes in the methodology.

Taxation is directly mentioned in the following three indicators of total ranking:
e 6.04 - Effect of taxation on incentives to invest
e 6.05 - Total tax rate
e 7.05 - Effect of taxation on incentives to work

The indicator ‘Total tax rate’ is in the ranking from the beginning (from year 2007); the other indicators (‘Effect
of taxation on incentives to invest” and ‘Effect of taxation on incentives to work”) are analyzed and are part of the
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ranking since year 2014. Because of this, the analysis is done only for period for which are available all 3 taxation
values — it means for period from 2014 to 2016.

The methodology of data collection for these indicators is described in the GCR. The total tax rate states for a
combination of profit tax, labor tax and related contributions and other taxes, which has to be paid by a business
in the second year of operation. This amount is expressed as a share on commercial profits. It is a combination of
corporate income tax, social security contribution and labor taxes payable by the employer, property taxes,
turnover taxes, and other small taxes. The source of this information is in the document ‘Doing Business’ prepared
by the World Bank/International Finance Corporation. In this document, the data about profit taxation, social
contribution and labor taxes paid by employers and other taxes for companies in second year of operation can be
found. For this indicator higher number means higher taxation in the country. So person, who does not want to pay
high taxes, will prefer country will low value of this indicator.

The indicator ‘Effect of taxation on incentives to invest’ and the indicator ‘Effect of taxation on incentives to
work’ are collected on basis of a survey made by the World Economic Forum, therefore these information can be
described as soft data.. The values are between 1 and 7, while value 1 states for big extent of effect of taxation,
value 7 mean no effect of taxation on incentives to invest/work. So person, who does not want to establish business
in country, where taxation has big impact on incentives to invest or work prefer country will high value of these
indicators.

Data for WCY are also collected yearly, from the year 1989. However, public available are only data about
total competitiveness of circa 60 countries. Data are provided for purpose of ranking by local institutions. The total
ranking of competitiveness is stated as percentage. 100% gets the most competitive country and other countries
get values in percentage(lower amount than 100%), which states for value of competitiveness in comparison with
most competitiveness country.

The analysis will be done as a linear multiple regression analysis and will be statistically tested.

Before testing, hypotheses have to be established. As a general principle it is assumed that there is dependence
between the total value of competitiveness in the WCY and the taxation values in the GCR (total value of countries
will be the same as taxation value of indicators). Now, the null hypothesis is written symbolically as follows:

Hy: TVt =Vi (1)
where TV = total value of the country in the WCY,
Vp = taxation values.

Based on the null hypothesis, the alternative hypothesis is that there is no dependence between the total value

in the WCY and taxation values in the GCR. This alternative hypothesis can be written symbolically as follows:
Hy : TV # V} 2)

We can get the same results about correctness of the hypothesis, if we use log-log analysis. If the dependence
is different from zero and is statistically important, so it can be stated that on some level of reliability there is
dependence between these values. The countries values in field of taxation can be divided into three indicators
(6,04; 6,05 and 7,05). So the total value for each year could be seen as dependence on each of these indicators. For
that reason, following basic equation will be used:

TV = Qo+ Pr* Vi +BpxVa+PsxVste (3)
where B, = constant component representing uncorrelated and sTable part of relationship
between total value and taxation values. This component is introduced to the
model in order to describe influences of other variables (rank of other variables
than taxation),

B, = effect of value of indicator for influence of taxation on incentives to invest,
V; = value of indicator for influence of taxation on incentives to invest (indicator
6.04),

B, = effect of value of indicator for total tax rate,

V, = value of indicator for total tax rate (indicator 6.05),

B; = effect of value of indicator for influence of taxation on incentives to work,

Vs = value ofindicator for influence of taxation on incentives to work (indicator 7.05),
€ = stochastic term.

After the log-log transformation of the equation (3), the coefficients B is considered as sensitivity of total value
on change of each taxation value:

InTV = Bo+ By *InVy + B xInV, + Bz +InVs + € “4)
where [nV; = natural logarithm of value of indicator for influence of taxation on incentives to
invest (indicator 6.04),
InV, = natural logarithm of value of indicator for total tax rate (indicator 6.05),
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InV; = natural logarithm of value of indicator for influence of taxation on incentives to
work (indicator 7.05),

and where:
B_#}_%ﬁv ®
Y %y

3 Data analysis

First of all, it is important to check by multiple regression analysis if there is problem of possible "Apparent"
regression. The "Apparent" regression occurs, when non-stationary time series are analyzed, and leads to a total
debasement of the model. Ifall variables are stationary, the model can be created. This was tested and the stationary
values were not found.

For testing of whole model the F-test is usually used. Other important value is coefficient of determination R?,
which states how much percent of scatter is explained by model. For each variable, it is also important to test, if
the variable is significant or not. This is done by t-test (Arlt et al, 2002).

It is also important to check whether there is problem of autocorrelation. For this purpose the Durbin-Watson
test was used. This test is based on testing of squares of residues compared to chosen D-statistics:

g o Zizalei — ei-1)? (6)
- n 2
i=1€i
where e; = deviation of the actual and theoretical values of the model

Value of Durbin-Watson test is between 0 and 4. If the value is around 2, there is no autocorrelation, if the
value is close to 0 or 4, there is autocorrelation. However, Durbin-Watson test is not able to indicate if there is
problem of autocorrelation of higher order.

It is also important to check multicollinearity. The multicollinearity means, that there is dependence between
at least 2 explanatory variables. This can be check by correlation matrix of explanatory variables. If there is this
kind of correlation, one explanatory variable has to be eliminated; otherwise estimates of standard errors of the
regression coefficients are too high and using both these explanatory variables does not explain any more of the
variance. Some authors assume that the critical value for multicollinearity is 0,80.

For evaluation which model is better is used Akaike information criterion (hereinafter AIC) — lower value
means that model is more accurate. For each year the most accurate model was found.

Year 2016

Please find bellow the most important result of analysis made for data for year 2016. Based on Durbin-Watson test
and AIC criteria, the best values has models with indicators 6,04 - Effect of taxation on incentives to invest and
7,05 - Effect of taxation on incentives to work.

Table 1: Regression results 2016 — indicators 6,04 and 7,05

Coefficient | Std.Error t-value p-prob
Constant 3,47140 0,113950 30,46 5,80e-03
InV; 0,816858 0,226377 3,608 0,0007
InV;, —0,235829 0,234720 -1,005 0,3193
R? F(1,57) AIC DW
0,481819 26,50005 —=39,30756 2,002429

Source: GCR, WCY, own calculation
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Table 2: Regression results 2016 — indicator 6,04

Indicator Coefficient Std.Error t-value p-prob
Constant 3,44107 0,109886 31,31 4,93e-038
InV, 0,605648 0,0840026 7,210 1,30e-09
R? F(1,58) AIC DW

0,472642 51,98214 —40,25426 1,959925

Source: GCR, WCY, own calculation

Based on value of AIC these two models have the lowest value. However, in the first model (Table 1) is low
value of t-value by indicator In V3, so this variable is not statistically significant. Because of it, the most accurate
is the model with variable In V; which explain 47 percent of scatter.

The first model is interesting because it shows opposite impact of indicators 6,04 and 7,05, but these two
indicators should have the same impact on competitiveness. However, the firs model cannot be used because of
statistic non-significance.

For indicator 6,04 - Effect of taxation on incentives to invest (Table 2), the following equation of dependence
between total value and value of indicator 6,04 is valid for year 2016:

InTV = 3,44107 + 0,605648 xInV; + € (7)

The equation means, that if the tax system of the country has lower impact on investment by value of 1, the
total value of competitiveness increase 0,605648 times.

The models for the indicators 6,05 and 7,05 are also statistically significant, but based on AIC (for the indicator
6,05 is the AIC —13,68956 and for the indicator 7,05 is the AIC —28,96331), the models are not as accurate as
model with the indicator 6,04.

Year 2015

Please find bellow the most important result of analysis made for data for year 2015. Based on Durbin-Watson test
and AIC criteria, the best values has models with indicators 6,04 - Effect of taxation on incentives to invest and
7,05 - Effect of taxation on incentives to work.

Table 3: Regression results 2015 — indicators 6,04 and 7,05

Indicator Coefficient | Std.Error t-value t-prob
Constant 3,26781 0,112625 29,01 7,91e-036
Inv, 1,09504 0,297796 3,677 0,0005
InV, -0,421474 0,288731 —1,460 0,1498
R? F(2,57) AIC DW

0,535895 32,90850 -38,31610 2,094561

Source: GCR, WCY, own calculation

Table 4: Regression results 2015 — indicator 6,04

Coefficient | Std.Error t-value t-prob
Constant 3,28107 0,113347 28,95 3,60e-036
InV; 0,678418 0,0858358 7,904 8,88e-011
R? F(1,58) AIC DW
0,518545 62,46817 —38,11401 2,020233

Source: GCR, WCY, own calculation
Based on value of AIC, these two models have the lowest value. However, in the first model (Table 3) is low

value of t-value by indicatorln V3, so this variable is not statistically significant. Because of it, the most accurate is
the model with variable In V; which explain 51 percent of scatter.
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In the first model (Table 3) is the same result as for year 2016 — the indicators 6,04 and 7,05 has opposite
influence on competitiveness.

For indicator 6,04 - Effect of taxation on incentives to invest, the following equation of dependence between
total value and value of indicator 6,04 is valid for year 2015:

InTV = 3,28107 + 0,678418 xInV; + € ®)

The equation means, that if the tax system of the country has lower impact on investment by value of 1, the
total value of competitiveness increase 0,678418 times.

The models for the indicators 6,05 and 7,05 are also statistically significant, but based on AIC (for the indicator
6,05 is the AIC —2,394749 and for the indicator 7,05 is the AIC —27,54429), the models are not as accurate as
model with the indicator 6,04.

Year 2014

Please find bellow the most important result of analysis made for data for year 2014. Based on Durbin-Watson test
and AIC criteria, the best value has models with indicator 6,04 - Effect of taxation on incentives to invest .

Table 5: Regression results 2014 — indicator 6,04

Coefficient | Std.Error t-value t-prob
Constant 3,42656 0,113858 30,10 4,33¢-037
InV, 0,598176 0,0860690 6,950 3,56e-09
R? F(1,58) AIC DW
0,454384 48,30193 —36,06067 1,956665

Source: GCR, WCY, own calculation

Based on value of AIC this model has the lowest value. The model for indicator 6,04 explains 45 percent of
scatter.

For indicator 6,04 - Effect of taxation on incentives to invest, the following equation of dependence between
total value and value of indicator 6,04 is valid for year 2014:

InTV = 3,42656 + 0,598176 xInV; + € ©9)

The equation means, that if the tax system of the country has lower impact on investment by value of 1, the
total value of competitiveness increase 0,598176 times.

The models for the indicators 6,05 and 7,05 are also statistically significant, but based on AIC (for the indicator
6,05 is the AIC —11,50461 and for the indicator 7,05 is the AIC —29,06587), the models are not as accurate as
model with the indicator 6,04.

4 Discussion and conclusion

The aim of this paper was to analyze the relation between the total value of competitiveness in the WCY and
taxation values in the GCR.

This analysis was made for period from 2014 to 2016. For this period values of three indicators related to
taxation are available.

The results shows, that there is dependence between competitiveness and all tax indicators. This mean, that
there should be done next research with the aim to find which exact tax indicators has impact on competitiveness.

Based on the AIC the most accurate model is the model with indicator 6,04 - Effect of taxation on incentives
to invest in all 3 years. The competitiveness is positively dependent to value of this indicator.

The total value of competitiveness was also negatively dependent on values of indicator 7,05 - Effect of
taxation on incentives to work. However, the results for indicator 7,05 (in the model together with the indicator
6,04) is statistically not significant.

Nevertheless the fact, that indicator 7,05 was in all years rejected as it was statistically not significant in the
model together with the indicator 6,04, it is interesting that the indicator 7,05 has negative impact on the
competitiveness. However, the indicators 6,04 and 7,05 should have the same (negative or positive) impact.

The constant for indicator 6,04 is in years 2014 and 2016 almost the same (value 3,42656 and 3,44107), also
the value of dependence of total value on indicator is almost the same (values 0,598176 and 0,605648). In the year
2015 the value of constant is 3,28107 and the value of dependence of total value on indicator is 0,678418.
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Influence of evolution of the tax revenues to the sharing of tax
revenues of the state budget and municipal budgets

Petr Tomanek™

Abstract. The paper is focused on the evaluation of the evolution of tax sharing
between the state budget and the budgets of municipalities in the Czech Republic. Tax
sharing is based on the distribution of tax revenues between the state budget,
municipal budgets, budgets of regions and state funds at a specified ratio. The system
of tax sharing introduced in 2001 was evolved, however its main base, i.e. the types
of shared taxes, remain unchanged. To evaluate there is observed ratio of taxes
received by state budget on the one hand and the budgets of municipalities on the
other. Evolution of monitored taxes respectively of their parts is autonomous and the
resulting ratio of taxes between budgets is influenced by the structure of taxes, by
changes of portions in tax sharing and by evolution of revenues in individual taxes.
Paper evaluates key issues that affect the tax sharing between municipalities and the
state budget.

Keywords: tax, state budget, municipal budget, tax sharing

JEL Classification: H71

1 Introduction

To finance the public goods from the public budgets at the decentralized level in the Czech Republic there is
applied the system of the tax sharing. A substantial change in tax sharing has been introduced since 2001 for
municipalities and since 2002 a similar system was applied for the newly established self-governing regions. This
system of tax sharing at the decentralized level is used to create the sources for public budgets and is using various
elements, however, is based on the principle of tax sharing based on the distribution of state enacted taxes between:
state budget, municipal budgets, budgets of regions and the State Transport Infrastructure Fund. By the Act on
Budget Tax! there are so well established rules for budget allocation of any taxes or their parts.

Tax sharing between the state budget and decentralized budgets (municipalities and regions) includes two
taxes: income tax and value added tax, but income tax is disintegrating into seven parts in case of sharing for
municipalities. To the sharing system, then there are not included some taxes from the tax system in the Czech
Republic: land value tax (is fully entrusted to the budgets of municipalities), tax on transfer of immovable property
and energy taxes (fully entrusted to the state budget) and road tax (fully entrusted to the State Fund for Transport
Infrastructure).

The alternative for creation of sources for decentralized budgets on the principle of tax sharing from the
national revenue is proved to be necessary. The possibility that the sources of decentralized budgets were based
on the collection of taxes according to the place of their origin etc., is difficult to implement in a globalized
economy, if not impossible, because to find the specific place of origin of tax (e.g. the municipality territory) is
very difficult and possibilities of that determination are limited by the administration of taxes, i.e. the costs of this
administration, but e.g. also by the companies’ headquarters which is offsite of tax origin and the like. It turns out,
according to the real conditions of the structure of the tax system of the Czech Republic and incomes of taxes in
terms of territory, that the possibilities of usage of taxes determined by state not as shared taxes, but as a entrusted
tax on the principle of place collection of tax, thus such generated revenues of local budgets, are so very limited
and by each subsequent enlargement it would lead to the need to supplement the system by balancing transfer
system (Tomanek, 2015). Therefore, this paper focuses on issues of tax sharing.

From the above theoretical knowledge it is shown that there was previously delimited a number of requirements
on tax incomes of decentralized budgets (e.g. Musgrave, 1994, p. 423); On the other hand, the current real
conditions of the economies of countries in the 21 century such as globalization, industries networking, effort to
improve tax systems in order to prevent tax evasion, computerization, etc., they bring other aspects that modify
the conditions for the provision of adequate tax resources to decentralized budgets, respectively, theoretical
knowledge in this area should be developed (Tomanek, 2015). Linked to this is the issue of the use of tax autonomy
within federal states (Blochliger, 2011), or question the issue of settlement of tax capacity to use similar tax burden,
which is given in close context with resources balancing within fiscal federalism (Blochliger, 2007).

Existence of resources for decentralized budgets in the form of shared taxes makes possible to assume great
stability of tax incomes for individual budgets. Shared taxes also reduce the large disparities in tax revenues

" doc. Ing. Petr Tomanek, CSc.; Department of Public Economics, VSB — Technical University of Ostrava,
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between the individual budgets and allow spread the risks of non-fulfilment of tax revenue between the state and
local government (Pekova, 2011, p. 120).

The article talks the issue of tax sharing particularly from the perspective of municipal budgets. In the Czech
Republic conditions is applied tax sharing for municipalities in the form of income tax (tax on income of
individuals and corporations) and value added tax. Entrusted to municipalities there is the land tax and the part of
tax on corporate income, where this corporation is the village.

On the other hand, the municipal budgets are not affected by excise tax (this tax is shared by the state budget
and the State Transport Infrastructure Fund), the energy tax and a tax on the acquisition of immovable property
(revenue is collected to state budget) and road tax (this tax is intended to State Transport Infrastructure Fund).

The aim of this paper is to evaluate the tax sharing system on the base of the proportions of the evolution of
the real size of the tax incomes of municipal budgets and the state budget.

2  Methodology and Data

Assessment of the evolution of rate of tax sharing between the state budget and municipal budgets are made on
the basis of revenues calculation of individual taxes, respectively of their parts for the respective budgets. For
assessment of the issue there were used as source data the actual revenues of monitored budgets of individual types
of taxes. The data cover municipalities in the whole CR (incl. Prague budget) on one side and the state budget on
the other side.

There is analysed the period 2002 - 2014. In this period, there were not the sharing portions the same, so when
assessing this issue, it is necessary to take into account changes in these portions. Evolution of these portions of
tax sharing for municipalities and regions in the period 2001-2017 is shown in Table 1.

Table 1 Overview of the shares of municipalities to national taxes revenue in the period 2001-2017

2002 2008 2013
Shares in % 2001 - - 2012 - 2016 | 2017
2007 2011 2015
Land value tax 100 100 100 100 100 100 100
Tax from individual income from the business 30 30 30 30 30 30 0*
Tax from individ. income from depend. activity 0 1.5 1.5 1.5 1.5 1.5 1.5
Tax from corporate income (municipalities) 100 100 100 100 100 100 100

Tax from individ. income from depend. activity | 20.59 | 20.59 214 21.4 | 22.87 | 23.58 | 23.58

Tax from individ. income from business (60 %) | 20.59 | 20.59 21.4 21.4 | 23.58 | 23.58 | 23.58

Tax from individ. income withholding 20.59 | 20.59 21.4 21.4 | 23.58 | 23.58 | 23.58
Tax from corporate income 20.59 | 20.59 21.4 21.4 | 23.58 | 23.58 | 23.58
Value added tax 20.59 | 20.59 21.4 19.93 | 20.83 | 20.83 | 214

Source: Own processing on the basis of the Act on Budget Tax no. 243/2000 Coll.
Note: *since 2017 there will be stated income for municipalities abolished and replaced by income from value added tax.

Due to the fact, that there are not used all taxes within this evaluation, there was first defined range of taxes
used in various budgets and evaluation method.

Monitored spectrum of taxes of the state budget includes the following types of taxes':

e value added tax (except the portion allocated for municipalities and regions budgets),

e tax from corporate income (except the portion of income when the taxpayer is a municipality or region
and except the portion allocated to the incomes of regional and municipal budgets),

e tax from individual income (except the portion allocated for incomes of municipalities and regions
budgets),

e excise duties (except the portion allocated for the State Transport Infrastructure Fund),

e tax on transfer of immovable property,

e energy tax.

Monitored tax spectrum of municipal budgets:

e land value tax,

e value added tax (except the portion allocated for the state and regional budget),

e tax from individual income (except the portion allocated for the state and regional budget); into municipal
budgets is provided in six ways,
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e tax from corporate income (except the portion allocated for the state and regional budget); into municipal
budgets is provided in two ways (but into assessment is included only one part; there was not included
tax from corporate income for municipalities due to zero impact on municipal budgets).

e Inindividual years in the period 2002-2014 there were evaluated, based on actual tax incomes of the state
budget and municipal budgets, absolute revenues of relevant taxes for the both kinds of budgets and in
each year there was then calculated the rate of tax sharing in %, see (1). Graphical representation of the
results is depicted in the graph 1.

Equations
Ob
M= * 100 [%] @]
SR

where:
M = rate of tax sharing (v %)
Ob = monitored spectrum of incomes from municipalities tax (in bill. CZK)
SR = monitored spectrum of incomes from the state budget tax (in bill. CZK)

Figure 1: The rate of tax sharing between municipal budgets and the state budget
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Source: Own processing on the basis of financial management data
Note: To highlight the trend is the axis of the percentages adjusted to range of existing values

The found values show that the rate of sharing in the period 2002-2014 is ranged within lowest value of 23.2%,
i.e. the value in 2007, up to a maximum value of 25.2% in 2010. In terms of time evolution seems, that the rate of
tax sharing has not changed much, but the change of rate of sharing by 1 percentage point in terms of tax incomes
of municipalities here in 2014 represents about 5.5 bill. CZK, which is due to the tax incomes of municipalities
around 4%.

The evolution of tax yields of individual taxes is to be relatively sTable, but yields of some taxes vary
considerably. Such a tax is a tax on from individual income from the business, which in the monitored period
registered a significant decline when in the period 2005-2014, dropped its yield at about a quarter, see Graph 2.
Such changes are then significantly reflected in the tax revenues for public budgets, and thus affect the ratio of
sharing. Therefore, description is accompanied by illustration of the evaluation of this tax and also because in
compare with the share of other taxes, this tax portion is more significant for municipalities.

In terms of evolution of rate of the tax sharing in the monitored period there are substantial significant changes
in trends between 2007 and 2008 and between 2012 and 2013 (see Graph 1). In the conclusion there are discussed
factual context of these changes, respectively their impacts.

Furthermore, due to its significant volume on sharing rate, the excise tax influences on it, due to the fact that
here is no portion provided to municipal budgets. On the example of these two given taxes we can demonstrate
the importance of the percentages portions of tax sharing by individual budgets. Different evolution of revenues
of these two taxes to the state budget shows that the decrease of tax from individual income from the business
there was more than compensated by the evolution of incomes from excise taxes, see Graph 2.
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Figure 2: Trend in evaluation of tax sharing by municipalities and by state budget (in %), taxes from
individual income from business (state budget) and excise taxes in the years 2002 to 2014
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3 Conclusions and discussion

The paper focuses on the issue of sharing of taxes between municipalities and the state budget. Based on our
analysis, we can folowing conclusions.

In the monitored period 2002 - 2014 were no significant variations in the rate of tax sharing between
municipalities and the state budget; In this period, the maximum and minimum rate of tax sharing differed by two
percentage points; on this causes a varying extent of the portion of tax revenues for the respective budgets and
individual evolution of revenues of individual taxes, so in terms of the rate of taxation there is no clear trend
(increase or decrease this rate).

The largest negative change in the spectrum of shared taxes, it was the tax from individual income from
business, which is relatively more tied to the budgets of municipalities (ca. double portion of this tax is allocated
in frame of sharing into the municipal budget, compared to other taxes), however it’s shown that aggressive
decrease of this tax at the time was compensated in another way, respectively by increase of other taxes.

In 2008 was introduced energy taxes, as a part of the excise taxes (revenue from excise tax is allocated to the
state budget), however, this does not increase the state income from excise taxes and caused there individual
changes in other excise taxes.

Into the taxes sharing is reflected an individual state's plans, e.g. the implementation of the solidarity tax (since
2013), or change of the tax sharing of value added tax in context with pension reform (since 2012).

In the monitored period there were made two major changes in the portions of shared taxes, and that in 2008
and 2013, with the declared intentions to strengthen municipal resources at the expense of state budget revenues,
respectively as a form of compensation for a reduction of provisioning of subsidies of state budget to the municipal
budgets (2013); However, analysis showed that these changes essentially didn’t mean the provisioning of increase
of rate of tax revenues for the municipalities budgets (see below).

Declared substitution of resources for municipalities in 2013 was not so good for municipal budgets, but rather
for the state budget. It was realized in the way that for municipalities was reduced the state budget by about 10
billion CZK in form of discretionary grants and were transferred into tax revenues of municipalities in the form of
a higher rate of tax sharing (which was welcomed by the municipality due to the simpler ways of obtaining
resources for their budgets due to the usual complicacy of applications submitted in the form of grants). And
therefore, that by this change the state stopped the decline tendency of shared taxes for municipalities (which
would otherwise have to make) and replaced it with their resources by reduced need of providing grants to
municipalities. So it can be stated that the municipalities in essence lost that amount (in the form of a reduction in
the provision of subsidies).
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Performed increase of rate of the tax sharing in behalf of municipalities in 2008 again meant only stop of the
downturn of declining of rate of tax sharing between municipalities and the state.

In terms of volume significant tax there are not included the excise taxes; as shown by the evolution of their
revenues, their yield is obviously influenced by commodity prices, by consumption size, as well as by individual
interventions in the tax rates. Since it is a fairly significant source of tax only for the state budget, the question is
the appropriateness of its inclusion into the tax sharing also for territorial units. In this direction would probably
be a common opinion of mutual "breathing" of both segments of budgets and it would be appropriate to include
this tax into sharing (so that the positive or negative impact were carried by both budgetary segments similarly).

Article discusses defined segment of the revenues of the state budget and municipality budgets, without
bindings to other sources of surveyed public budgets. However, the conclusions of the evaluation of the given
topic show that this issue should be analysed further in context with budgetary determining taxes or with its
changes.
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Employees’ and self-employed persons’ pension replacement rates in
the Czech Republic — new findings from the new dataset

Alena Vanéurova® — Stanislav Klazar™

Abstract. The topical issue within the pension system in the Czech Republic is the
level of coverage of self-employed persons who constantly report their income near
the level of minimal basis during their lifetime. We estimate the standard measures of
pension system efficiency (replacement rates, lifetime benefit/contribution index)
using the unique dataset of Assessment Base for Pension Insurance to shed the light
on this problem. We can sum up that the income distribution of self-employed persons
is highly concentrated, with the peak at the profit level which corresponds with the
minimal base for pension contribution. This profit level is approx. 66 % of median
wage and 50 % of average wage in 2012. Due to the high degree of the Czech pension
system progressivity, the general result is that the self-employed persons are better off
in comparisons with the employees if we concentrate on relative measures, but worst
off if we concentrate on nominal measures. The nominal pension for self-employed
persons reporting the minimal base is CZK 7 631 with comparison of CZK 12 471
(11 702) for average (median) wage.

Keywords: Income distribution, employee, self-employed persons, pensions,
replacement rate, redistribution, progressivity, lifetime incidence.

JEL Classification: D3, D63, E24, J2, H23, H55

1 Introduction

The newly recognised and highly problematic issue within the Czech pension system is the difference between the
nominal benefits and relative level of benefits for self-employed persons measured by the standard gross or net
replacement rates (RRs) or by the lifetime measures of impact of system on the disposable income.

This difference stems from the construction of assessment base of the self-employed person and is partly
defensible under some assumptions. In our paper, the nominal and relative levels of coverage will be estimated
and compared for full employees and full self-employed persons to shed the light on the resulted difference
between these two measures. Some recommendations will be derived as conclusions.

The main contribution of the paper is to utilize unique dataset and calculate the nominal (absolute) and relative
measures of individual pension system efficiency for the two main groups of insured persons.

The rest of the paper is organized as follows. The next section describes the Czech pension system with the
focus on the benefits from the system and the payments to the system, also, simplified model for calculation of
lifetime benefit and payment flows is introduced with the discussion of assumptions, under which the model is
valid. In the next section, the pros and cons of the dataset are discussed and basic characteristics are compared
with other datasets. The high level of usefulness of chosen dataset is proved. The next section compares the main
results for both groups of the insured person and derives some recommendations for the public policy.

2 Methodology and modelling

In this section the Czech pension system is described, with the focus on the benefits from the system and payments
to the system, and simplified model for calculation of lifetime benefit and payment flows is introduced with the
discussion of assumptions, under which the model is valid.

Historically — pension system should exhibit two partly incompatible characteristics:

. some level of solidarity and

. should take into account (if possible) the lifetime living level.

Appropriate level of these characteristics is the question for policymakers of individual countries. Under these
assumptions the final level of pension benefits should be able to cover the future needs of pensioners, but also
express some solidarity between rich and poor people, again, under the auspice of policymakers.

Newly this question is also grasped by the judges (Constitutional Court 2010) and some changes are not the
result of the public choice. It can also be stated that these differences (between decisions by the policymakers in
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the process of public choice and follow up changes established by the Constitutional Court) are something new in
our public policy and they can have far-reaching consequences in the future (Lapkova 2016).

3 Pension benefits

Czech ordinary pension benefit consists of two parts:
e basic (fix) part (which induces solidarity) and
e carning-related part (which corresponds with the lifetime living level).

The basic (fix) part expresses the level of solidarity of the system, but the solidarity is also strengthen by the
progressive formula. This value is the same for all participants. The value is updated according to average wage.
The value of the basic pension is equal to 9 % of the legislated average wage. In 2013 it was CZK 2 330 per month
(this translated into an annual benefit equals to CZK 25 889).

The second part of pension benefit is earning-related part. The calculation is rather complicated. This part takes
into account not only the previous earnings (but only for limited period - 1986-2012), but also the number of years
of insurance (so called service years).

First step — influence of number of services (“n”, see later): The earnings-related pension equals to 1.5 % of
“almost lifetime reduced updated earnings” for each service year. The definition of service years is rather
complicated and takes partly into account also the years of higher education or some similar periods dedicated to
children raising (care).

Second step — influence of living level - “Almost lifetime” term means that the earnings measure currently
averages across all years starting from 1986. Levels of earlier earnings are not taken into account. This measure
will probably gradually reach “whole lifetime average” for pensioners requesting for the benefit in future. Authors
infer that this limitation is due to technical and practical unavailability of precise earnings data from earlier years,
before 1986.

“Updated earnings” means that the nominal earnings from the previous years (period 1986-2012) is
recalculated in to the value of the year 2012. Every early earnings from the period 1986-2012 is multiplied by so
called “Coefficient of increase of general assessment base”. This coefficient measures (with some level of
simplicity) change of nominal average earnings between two years (year in column 1 and 2012 in our analysis).
For example coefficient for pair of the years 2012 and 1986 is 8,7326 and means that the average nominal earnings
in 1986 was 8,7326 lower than in 2012. This coefficient is used to update the individual earnings reported by the
insured person in 1986 to the nominal value of 2012. In other word we are calculating the present value of earnings
from 1986 for the year 2012.

Finally the progressive benefit formula is applied. “Reduced earnings” means that there is a progressive benefit
formula, under which income thresholds are applied to reduce average career earnings into the calculation basis.
Due to this formula the increase of the benefit is relatively lower than increase of earnings. The first reduction
threshold is equal to CZK 11 389, the second is CZK 30 026 and the third is CZK 103 536 in 2013. Up to the first
threshold the earnings will be replaced by 100 %, between the first and second by 27 %, between the second and
the third by 19 % and the rest of the earnings will be replaced by only 6 %. It should be pointed out that this
formula is under the every year adjustments and the level of progressivity is gradually reduced (the earning-benefit
relation is strengthened).

As a very final step there is a test of solidarity. To strengthen the solidarity there is minimal level of the final
pension payment (which is sum of basic and earning related pension). The total value of the minimum public
pension benefit is CZK 3 100 (for monthly pensions newly granted in 2013), which is made up of a minimum
earnings-related pension of CZK 770 plus the basic component of CZK 2 330.

To summarize the process of individual pension calculation, see next scheme:
Individual monthly pension is sum of:
e Fix part (2330 CZK) and
«  carning-related part, which is calculated as
e N*0,015%(,reduced” ,,almost lifetime* ,,updated* monthly earnings),
where:
¢ Nis the number of ,service years*
e “Almost” lifetime earnings means that only 1986+ period are taken into account
e “Updated” means that earnings are expressed in value of present year
¢ “Reduced” means that the progressive formula is applied.
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4 Pension payments to the system — assessment base

Pension benefits are financed from the pension payments to the system. Pension system is predominantly based
on PAYGO system of financing. There are two groups who finance the system — employee and self-employed
person. Payment base for employee is gross wage with some minor exemption.

There are two modifications applied for self-employed person. There are:

e fundamental reduction of payment base

e minimal payment base

The payment base for self-employed person is half of their economic profit. These 50 % is an estimate of the
self-employed person wage — so called income from labour. The rest of the profit is the capital income, which is
not usually subject of pension insurance. Argument for this approach is as follows: Capital income is not limited
by the age of economic subject, is not limited by his/her ability to work; this income can flow after the usual
working period of employees. As a result it is not necessary to cover this period by pension insurance, so it is not
necessary to pay the insurance payments to the system. Nevertheless, the dimness and ambiguity of this approach
can be illustrated by the changes in the proportion of Capital/Labour profit index. The system started with the
value 35%, but was increased in 2004 and again in 2005 to 40 and 45 % respectively, from the year 2006 the value
is sTable on the level 50 % but there are some recent attempts to continue in increasing trajectory (MFCR 2015).

There is also minimal payment base for self-employed person. This base is derived as a portion of legislated
average wage and is updated every year.

Pension payments to the system - rates

There is rather complicated system of different linear payment rates based historically on Bismarck pension system
with divided rates, 28 % for self-employed person and total 28 % for employee system (6.5 % plus 21.5 % covered
by employee and employers in 2012).

For our analysis it is important to discuss the economic incidence of pension payments. The question is whether
the part paid by employer by the law (21.5 %) is also economically born by employer.

Although social security contributions (SSCs) represent one of the most important part of total public revenues
(25 % in (“OECD Pensions at a Glance” 2016) countries on average, even larger share can be identified in countries
with high level of social insurance, for example 40 percent of total tax revenues in France or Czech Republic), it
must be stated that ,,Surprisingly, these taxes have attracted much less attention in the public finance literature than
features of income taxation.” (Bozio et al. 2016)

As a result there is not a clear understanding of the incidence/impact of this kind of public revenue (in other
words - one is not sure who really bears the SSCs burden, whether employer or employee). The number of studies
is relatively low and the researchers deliver much more ambiguous responses in comparison with the analyses of
incidence of income taxes (Saez, Slemrod, and Giertz 2012) for a survey of personal income tax incidence and
impact).

This low level of interest for SSCs incidence is partly due to common thought/believe that the results should
be similar as for the personal income tax. So some economists believe the special research is not needed.

On the other side there are some special features of SSCs which can modify the final incidence based on
classical assumption for personal income tax. The most important feature is the potential relation between the sum
of the payments and sum of benefits received later. Some economic theorists believe that the tax-benefit linkage
is likely to matter for the incidence of SSCs. To be more clear this relation is "zero for income taxes", but in some
countries this relation is strong (Sweden, Slovak Republic), in some countries is low for SSCs (Ireland). It can be
measured by the index of progressivity of pension system or by the proper analysis of differences in replacement
rates (RRs). To be more specific, index of progressivity is one (100 %, low relationship) for so called “pure-basic
systems” and zero (0 %, high relationship) for so called “pure-insurance pensions”. According to Pensions at
Glance (2011) it can be stated, that “Pure-basic pension systems pay the same benefit regardless both of their
earnings history and their other sources of income. The relative pension level is independent of earnings and the
replacement rate falls with earnings. Pure-insurance schemes, in contrast, aim to pay the same replacement rate to
all workers when they retire.” Index for the Czech pension system was 68 % in 2010, 8" place of 41 analysed
countries. It means the system is more progressive (pro poor) in comparison with the average.

Based on above mentioned and following the results ((Gruber 1995), (Klazar and Slintakova 2009) and
(Slintakova and Klazar 2012)) that indicates that SSCs with some level of tax-benefit linkage are expected to be
fully shifted to employees, we decided to use in our modelling the rate for employee in amount of 28 %.

5 Dataset and modelling of lifetime individual position
In this section the pros and cons of dataset are discussed and basic characteristics are compared with other datasets,

usually used for such kind of analysis in previous research.
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In this paper we used the unique dataset (covering year 2012) delivered by the Ministry of Labour and Social
Affairs (MoLSA 2016). Previous analyses (Slintakova and Klazar 2008) were predominantly based on the datasets
as SILC, IPSV (“ISPV - Mzdy a Platy Podle Profesi” 2016), CES (“Consumer Expenditure Survey” 2016),
national Household Surveys or ADIS (“Database of Tax Information and Data (ADIS)” 2016), but all these
previously used datasets exhibit some drawbacks for such kind of analysis.

MoLSA — pros and cons

MOoLSA covers the whole population of persons who are subjects of pension system (1st pillar, PAYG financing),
roughly 4.6 million of economics subjects, employee, self-employed persons and persons with the mix of these
incomes. There is no other comparable dataset to this one. From the statistical point of view, we can sum up it
covers not just a sample, but the whole population, so the results from the statistical analysis are not just estimates,
but the real measures describing the whole population. Another advantage for analysis of pension system coverage
is that the information concerning earnings are directly the same as are used for the calculating of the both
contribution to the system and the benefits from the system.

On the opposite side, there are also some drawbacks of the MoLSA usage. This dataset is proprietary designed
and is not compatible with datasets from other countries. So it is not generally suiTable for direct international
comparisons. There is also a lack of other (control) variable covered by this dataset. There are almost no data
concerning the socio-economic status of the insured person.

Modelling of lifetime incidence

We decided to calculate final position of employees and self-employed persons in the pension system as described
in (Slintakova and Klazar 2012). We reduced the sample only on full employee and full self-employed person, so
excluded the person with the mix of the income. It enabled to us the calculation of the lifetime benefits (with some
level of simplicity).

According to the data (Appendix A) almost 50 % of full self-employed persons reported the base for payment
at the level of minimum (for 2012 it was CZK approx. 75 thousand per year). We calculated the lifetime measures
for these self-employed people and also for the employees from 25th to 75th percentile. So our results cover the
half of population of self-employed persons and employees.

Assumptions for our simplified model are as follows. The persons apply for the pension in 2013. Our data
covers the year 2012 as a starting point for our analysis. The number of the “service years” was chosen as 45 years.
There are no excluded days and the real income is the same for the whole last 26 years (almost lifetime period).
According to the data from Pensions at glance 2015, section Gross replacement rate for average earners with
different wage growth), the Czech pension benefits are highly immune to the changes of the income during the
working career. The same results are derived in (Klazar and Slintakova 2009). We believe this assumption and
minor simplifications are still defensible. According to (Holub 2008) the contribution to the system is paid only
circa 80 % of service years (we chose 35 years of contributions).

There is a small modification for self-employed persons. Individual assessment base for period 1986-1989 was
chosen equal to the average wage, same as for the employees, due to some minor time inconsistency of pension
systems (MoLSA 2016) — we anticipate that the self-employed persons were actually employees for this short
period. We also suppose that the person will live (and receive the benefits) for the 15 years (Pensions at glance,
2015, Expected remaining life expectancy).

We focus only on the first pillar, which is the mandatory basic pension insurance, defined by benefits and
funded on a running basis (PAYGO). The pension from the basic pension insurance is drawn by more than 99 %
of the population whose age is higher that the retirement age, see (MoLSA 2016) and forms more than 95 % of
pensioner revenues (Pensions at glance, 2011, section Balance between the public and private provision of
mandatory pensions).

6 Results and Discussion

In this section we compare the main results for both groups of insured persons and derive the recommendations.
The results for self-employed persons with the lifetime minimal base are summarised in next Table.
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Table 1: Summary results for self-employed person

Base 2012 | Absolute | Monthly gross lifetime lifetime benefit/payment
// profit (relative) | pension | replacement | payments benefits ratio
(minimum) | frequency | benefit rate
75 420// 266 934 7631 0,61 (1,22)* 739 116 1373580 1.86
150 840 (48 %)

Note: Payment rate is 28 % for the whole payment period (35 years). We suppose that the pensioner will be
receiving the pension for 15 years (see Section 3 and Appendix A for comparison with employees. Lifetime
measures are expressed in the present value of 2012. For * see discussion below.

Source: MoLSA, own calculations.

We analysed the situation for 266 934 individuals, fully self-employed. Under the plausible assumption — that
the payments to the system were derived from the minimal base over the whole working career — the final monthly
pension is CZK 7 631. It means that the gross replacement rate (defined as the individual pension entitlement
divided by gross pre-retirement earnings (profit), not taking into account the personal income taxes and social
security contributions, see Pensions at glance 2015) was not lower than 61 %. In other words the first pension is
61 % of the previous profit (income minus costs). It is also possible, that the real individual replacement rate
(pension/profit) is much higher for persons whose profit is much lower than the corresponding minimal base.

To test the change in living conditions of these people, we believe that the more appropriate number is 122 %
(2*61%). The system assumes (see Section 2), that the half of the profit is connected with the capital activities,
which can generate income also during the retirement period with no personal working activity. In case the person
is able to invest half of the profit with the similar rate of return as is achieved in public pension system, the second
measure/number (114 %) describes better the real change in living standards of pensioners (pensioner will receive
not only pension but also the interests from the capital property).

The rest of the Table describes the results for the lifetime effects and it is clear that under our assumptions
these persons receive more from the system than they pay to the system.

The same analysis was done for employees. The results are in the Appendix A. The analysis covers almost 1.6
million (the half of the population) employees with no mixed earnings (defined as full employee). The gross
replacement rate for analysed group is in interval from 71 % for individual in 25th percentile to 47 % in 75th
percentile, for median wages it is 56 %.

Analysis revealed that the rate of return for self — employed person estimated on the lifetime level is high, the
same is true for the standard gross or net replacement ratios, all in comparisons with the employee. The
nonstandard derivation of the assessment base for the self-employed person (base is not equal to the full profit, but
only to half of the profit) may cause the illusion, that the replacement rate is small to keep the living
conditions/standards during the retirement period for self-employed persons. It should be clearly stated, that this
group of person should use the rest of profit carefully to reach the sufficient capital inflow during the retirement
period — see discussion in section 2.2.

7 Conclusions

The analysis revealed, that the 50 % of self-employed persons face the gross replacement ration (RR) equals to 61
%, (or 121 % if the reduction of the profit by 50 % is taken into account - assessment base is a 50 % of profit), in
comparison with the employees, who face the gross RR equals to 50 % for average wages and 56 % for median
wages.

Completely different picture is revealed if we focus on the nominal measure (nominal pension for month or
nominal pension on the lifetime basis). The nominal pensions for self-employed persons reporting the minimal
base are CZK 7 631 with comparison of CZK 12 471 (11 702) for average (median) wages (see Appendix A).

The differences in nominal and relative measures are due to:

e differences in distribution of income (lover level and variance for self-employed persons) and
e different approach to the assessment base calculation (base is equal only to half of profit).

Due to high level of progressivity of pension system in the Czech Republic the “poorer” group reaches the
better relative measures (gross and net RRs). Due to assumption, that capital income is not limited to the serviced
period and is accessible also in the retirement period, the assessment base is reduced by law by 50 %. This reduction
is the second reason of low level of nominal benefits for self-employed persons. We believe that academic and
political discussion of the reduction level of assessment base will initiate the changes of this level. We also believe
that easy accessible and correct information concerning the individual estimated future benefits (as for example in
Sweden, (“Decide for Yourself When to Retire - Pensionsmyndigheten” 2016) can motivate the persons to increase
the level of contribution (not only) to the public pension schemes.
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Appendix A — Summary results for employee and distributions of income.

gross earning gross

{midpoint of absolute  relative monthly  replacement lifetime lifetime
interval) frequency frequency  benefit rate payments (A)  benefits [B) BfA
180000 98343 2.06% 10660 1% 1764000 1918 800 109%
190 000 102824 3.20% 10 796 68% 1862000 1942 280 104%
200000 102070 2.17% 10931 66% 1960000 1967 580 100%
210000 102173 2.18% 11113 64% 2058000 2000340 97%
220000 105359 2.28% 11 249 61% 2156000 2024 820 94%
230000 105431 2.28% 11384 59% 2254000 2049120 91%
240000 106472 2.31% 11 566 58% 23252000 2081 880 89%
250000 107990 2.36% 11702 56% 2450000 2106360 6%
260000 102714 2.19% 11837 55% 2 548000 2120660 84%
270000 101555 2.16% 12018 53% 2 646 000 2162240 82%
280000 97839 2.04% 12154 52% 2744000 2187720 80%
290000 93271 2.90% 12290 51% 2842 000 2212200 78%
300000 89140 2.77% 12471 50% 2940 000 2244 780 76%
310000 84835 2.64% 12 607 49% 3028000 2269260 75%
320000 77743 2.42% 12743 48% 3126000 2292740 3%
3320000 71955 2.24% 12879 47% 3224000 23218220 72%

Coverage 1549714 48%

Benefit and the lifetime measures are calculated under the assumptions discussed in section 3.
Source: MoLSA, own calculations.
Note: The data covers 48 % of the population of full employees. Monthly
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Note: 0,53 under the minimal base label is actually 0,5, difference is due to intervals of data, interval step was
CZK 10 000, gross RRs are displayed only for employee.
Source: MoLSA, own calculations.
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How do opinions on tax evasion relate to shadow economy and VAT
gap?

Hana Zidkova* — Jana Tepperova™” — Karel Helman™
Abstract. Tax evasion is one of highly discussed topics among politics, tax
professionals, academics and also representatives of business. To understand the
phenomenon of tax evasion it is necessary to estimate its volume and also factors
driving it. This contribution attempts to find out the relations between the opinions on
tax evasion expressed by citizens of EU countries in an extensive public survey and
the estimates of the tax evasion (expressed by means of VAT gap) and shadow
economy published for these countries. Our results point out the inconsistency in the
estimates of different measures of the tax evasion — VAT gap and the extent of shadow
economy. It also showed differences in the perception of different questions related
to tax moral as just question pointed at tax evasion directly lead to different results
compared to question pointed to tax evasion indirectly through cash payments.
Keywords: Tax evasion, VAT gap, Shadow economy, Tax morale, European Values
Study.
JEL Classification: O17, H26

1 Introduction

The measures against the tax evasion are currently high on the agenda of politicians of most of the countries, as
almost all the governments are struggling to reduce the tax evasion effectively. It is very difficult to estimate the
level of tax evasion, as it is concealed by the definition. Nevertheless, there are some estimates used for evaluation
of effectivity of tax collection and level of tax compliance by calculating so called tax gap or the extent of the
shadow economy.

Numerous studies calculate the extent of tax evasion by estimating the tax gap - difference between the tax
collected and theoretical tax liability (HMRC, 2015, Toro, 2013, Beckmen, 2014, Cobham, 2005, Schneider and
Buehn, 2012). CASE (2013) elaborated for European Commission the study to quantify the VAT gap for all EU
countries. It employs the so called “top-down” approach based on the National Accounts data. The latest update
of the VAT gap calculated by CASE for 2013 reached EUR 168 bill. representing 15.2 % of theoretical VAT to
be collected in the EU member states on average. Also most of the member states of the EU do their in-house
estimates of the VAT gap (see e.g. European Court of Auditors, 2015), but these estimates are unfortunately not
available to public.

In contrast to the data on tax gap, the estimates of the shadow economy exist in longer series Schneider (2005,
2011). The MIMIC method used for calculation of estimated values of the shadow economy provides only relative
values in time and an absolute estimate of the shadow economy obtained from some other method has to be used
as a baseline. OECD (2011) categorizes the shadow economy for the purposes of the completion of the national
accounts and calculation of the GDP. OECD (2011) is quite critical towards the so-called macro-models applied
e.g. by Schneider in order to estimate the shadow economy as they consider them to be exaggerated. It is also
discussed whether the shadow economy should include also illegal activities as drug dealing or smuggling on one
side and a “do it yourself work” of households on the other side (e.g. Pedersen, 2003).

It should be noted that the share of the shadow economy on official GDP only indicates the level of tax evasion
to certain extent. The tax evasion expressed as a tax gap (difference between the tax that should be paid and the
tax that was actually collected) includes in addition to illicit work and underreported income (the main parts of the
shadow economy) also the tax fraud performed by criminals (e.g. Missing Trader Intra-Community — MTIC -
fraud on VAT) or tax not paid due to insolvency or tax avoidance. Nevertheless certain factors affecting the shadow
economy and the tax evasion are similar.

The factors influencing the shadow economy has been carefully researched as the MIMIC method applied in
the estimation of the shadow economy uses the causes and indicators of the shadow economy to find the
unobserved variable - shadow economy. Multiple-Indicators and Multiple-Causes - the causes influencing the
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shadow economy are for example tax burden, quality of state institutions or the level of regulation of the work
market. The indicators of the underground economy are the currency demand (illicit transactions are often
performed in cash), official GDP, official working time, etc. Feld and Frey (2007) claim that the shadow economy
is lower in countries with higher tax morale and stricter deterrence measures. They also believe that tax morale is
raised if politic decisions are viewed as fair and legitimate and further increased by friendly relationship of tax
authorities to tax payers. Also Alm and Torgler (2006), Feld and Larsen (2009) and Torgler and Schneider (2009)
provide the evidence that tax morale reduces the shadow economy. Pedersen (2003) found a negative relation
between the undeclared work (substantial part of the shadow economy) and the individually perceived risk of
detection.

Johnson et al. (1998a) or Friedman et al. (2000) report the positive effect of state regulations on the shadow
economy. Johnson et al. (1998b) came to the conclusion that more corruption enabled by wide discretion of
regulatory bodies increases the unofficial economy and on the other hand the high quality public institutions reduce
the shadow economy. Teobaldelli (2011) and Schneider and Teobaldelli (2012) elaborate on the links between the
political systems and the shadow economy. They find that federal countries and the countries using the direct
democracy elements in their political systems have lower shadow economy. Share of self-employed is positively
correlated with the shadow economy (Schneider, 2012). Bajada and Schneider (2009) found positive correlation
between unemployment rates and shadow economy. Schneider and Buehn (2012) find positive influence of high
indirect taxes, self-employment, unemployment rates, personal income taxes and tax morale (proportion of
population answering that cheating on taxes is usually justifiable).

The following authors pursued the factors influencing specifically the VAT compliance and efficiency of VAT
system: Agha and Haughton (1996), Christie and Holzner (2006), CASE (2013), Bodin et al. (2001), Aizenman
and Jinjarak (2005) and Sanack, Velloso and Xing (2010). These researchers found that the important factor is the
VAT rate applied (increasing the VAT gap), they also identified the role of tax morale, legal efficiency and level
of corruption in the society (all three factors decreasing the VAT gap), higher unemployment rates (increasing the
VAT gap), household consumption (increases the VAT gap).

The aim of this paper is to contribute to current awareness of the factors influencing the tax evasion by
analyzing the relation between the tax morale and the tax evasion. Our objective is to verify whether a higher tax
moral is positively correlated with the tax evasion expressed in the form of estimates of the shadow economy and
values of VAT gap as suggests most of the above mentioned literature.

2 Data and Methodology

To observe the relation between tax moral and the extent of tax evasion, we compare the Pearson’s correlation
coefficients between the tax moral represented variably by two questions on perception of cheating on taxes by
citizens on one side and VAT gap and shadow economy on the other side. Thus we explore the strength and
direction of the linear relationship between those variables.

The values of tax moral come from the European Values Survey (EVS) database, where we observe two
questions on opinions of citizens on tax evasion: first “Do you justify cheating on taxes? (v234)” and second “Do
you justify paying cash to avoid taxes? (v245)”. We processed them into the set of arithmetic means and medians
of the answers (scaled from 1 - never to 10 - always) as in our previous research, using the last available wave of
the survey for 2008. The highest scores in means calculated from the answers to the first question (v_234) -
willingness to cheat on taxes - were around 3.2 but the medians were in most countries 1 (meaning that more than
half of the respondents answered that they never cheat on taxes. The means for the second question (v-235) —
willingness to pay in cash to avoid taxes — were slightly higher, the highest were around 4, the medians calculated
for this question were more scattered. For complete results see Zidkova, Tepperova, Helman (2016).

The estimates of the shadow economy are taken over from Schneider (2015) who employs the narrow
definition of the shadow economy and includes productive economic activities that would be taxable if they were
reported to the state authorities (i.e. does not estimate the income from illegal activities and unofficial “do it
yourself” work). In other words, values of the shadow economy used in our analysis are represented mainly by
undeclared work and underreported income.

The data from the VAT gap were withdrawn from CASE (2013) as they are the only comparable data on VAT
gap available for almost all EU countries (except from Cyprus). The VAT gap includes not only the tax evaded
due to the unofficial economy but also the tax stolen from the state budgets by VAT fraudsters especially by means
of MTIC fraud (for details see European Court of Auditors, 2015) and VAT not paid because of insolvency, etc.

All data on shadow economy and VAT gap are for year 2008 to match the last wave of EVS database. We
compare results for all EU countries except Croatia and Cyprus. There is no comparable Figure for VAT gap for
2008 for these to countries, as Croatia was not part of the EU by that time and Cyprus did not provided the national
accounts data necessary for the calculation of VAT gap by CASE (2013) data.
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3 Results and discussion
The values of Pearson’s correlation coefficients between the individual variables were as follows in Table 1.

Tablel: Pearson’s correlation coefficients between perception of tax evasion and VAT gap / shadow
economy (2008, EU countries except Cyprus and Croatia)

Variable Shadow | VAT gap Cheating on taxes (v_234) = Paying in cash (v_245)
economy

Shadow economy 1

VAT gap 0.45 1

Cheating on taxes (v_234), 0.12 0.33 1

means

Paying in cash (v_245), -0.57 -0.19 0.49 1

means

Own calculations from EVS database for “(v234) — Do you justify cheating on taxes?” and “(v245) — Do you
justify paying cash to avoid taxes?”’; Schneider (2015) for the shadow economy (SE); CASE (2013) for VAT
gap.

We found out a negative relation between the shadow economy and the willingness to pay in cash to avoid
taxes which is a surprising result. The correlation coefficients between other variables are small and do not show
significant linear dependence. Except small positive correlation between v234 (cheating on taxes) and VAT gap.

Certain scholars used similar approach based on the world values survey. They extracted the data on the tax
morale using question “Cheating on taxes if you have a chance” (Schneider, Torgler, 2007 and Alm, Torgler,
2006). However, they used different scaling for the variable (tax morale) derived from the answers to the respective
question on tax cheating. Also they used previous waves (1995 and 2000), as the data for 2008 were not available
by that time. Their results are not consistent with ours, as they conclude that a higher tax moral leads to smaller
shadow economy. That is why we also used similar scaling to the question “Do you justify cheating on taxes?”
(v234) as in Alm, Torgler, 2006. The data was coded from responses 1 to 10 as 1 = never and 0 for all other cases.
Meaning that only answer 1 was considered against tax evasion. After using such scaling on our data the correlation
between willingness to cheat on taxes (v234) and shadow economy showed no correlation even after the different
scaling. Correlation between willingness to pay in cash (v245) and shadow economy changed from negative to
positive. We do not consider the scaling in Alm, Torgler, 2006 reasonable as it leads to loss of information that
can be obtained from the responses originally scaled from 1 to 10.

Further, we run the correlation using medians and standard deviations (of answers in each country) when
defining tax moral for both of the questions (v234 and v245) from the EVS database. The results with the use of
medians (calculated just for question v245) are consistent with our results using means for both questions.

The use of standard deviations was to explore whether the disjoint in the society on the questions of tax moral
is correlated with the VAT gap and extent of the shadow economy. In this case we received weak positive
correlation between the willingness to justify tax evasion (v234) and VAT gap and intermediate negative
correlation between willingness to justify paying cash to avoid taxes (v245) and the extend of the shadow economy.

Figure 1 presents correlation between the means of answers to questions regarding the tax evasion and
estimates of shadow economy and VAT gap in symmetric matrix of scatterplots with the least squares regression
lines.
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Figure 1: Correlation between perception of tax evasion and VAT gap / shadow economy (2008, EU
countries except Cyprus and Croatia)
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Source: EVS database for “(v234) — Do you justify cheating on taxes?” and “(v245) — Do you justify paying cash
to avoid taxes?”; Schneider (2015) for the shadow economy (SE); CASE (2013) for VAT gap.

4 Conclusions

Our analysis shows no correlation between the justification of cheating on taxes (v234) and shadow economy and
only weak positive correlation between the same question and the VAT gap.

On the other side, no correlation is between the justification of paying cash to avoid taxes (v245) and the VAT
gap. However, intermediate negative linear correlation is present for the same question and the shadow economy.
These results are surprising, as we assumed consistently with other literature that the higher the tax moral the lower
the tax evasion no matter whether represented by the extent of the shadow economy or the VAT gap. One possible
explanation of the negative relation between the willingness to cheat on taxes and the shadow economy would be
a higher probability of dishonest answers of respondents in the countries where the shadow economy is more
spread. On the other side, only very weak correlation of the VAT gap with the tax moral could be assumed, as the
VAT gap from great extent includes MTIC fraud which is most likely not related to the perception of the tax
avoidance and payments in cash by the ordinary citizens.

Our results point out the inconsistency in the estimates of different measures of the tax evasion — VAT gap and
the extent of shadow economy. It also showed divergence in the perception of different questions related to tax
moral, as question pointed at tax evasion directly (“Do you justify cheating on taxes?” leads to different results
compared to question pointed at tax evasion indirectly through cash payments (“Do you justify paying cash to
avoid taxes?”). Further, it showed that processing of the responses (different scaling) can lead to significant
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changes in the results of the analysis (opposite direction of correlation between means of answers to v245 and
shadow economy).

Tax evasion is currently very high on the agenda of governments and international bodies. OECD already provided
its recommendations within the BEPS (base erosion and profit shifting) project and EU rushes with its
implementation introducing tax-avoidance package. More studies on the extent of tax evasion and the relation to
tax moral are being prepared to be used in this vivid debate. Based on our study we call for prudence and careful
processing of data related both to tax moral and tax evasion as it can significantly influence the results of carried
out analysis.
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Disclosure of deferred taxes in annual reports of listed companies at
the Prague Stock Exchange

Marcela Zarova”

Abstract. Accounting rules require published financial statements to reflect the tax
consequences of economic transactions reported in those financial statements. In most
jurisdictions, revenues and expenses recognized in given period for taxation purposes
will not fully correspond to what is reported in the financial statements and therefore
future tax consequences are to be recognized. As many users of financial information
are dependent on published financial accounting information only, the way of
disclosure plays important role for their economic decisions. Therefore the paper
observes disclosure of deferred tax assets and deferred tax liabilities in financial
statements of listed companies at the Prague Stock Exchange and analyses frequently
disclosed deferred taxes.

Keywords: Disclosure of deferred taxes, deferred tax liability, deferred tax assets
JEL Classification: H25

1 Introduction

Despite the fact that accounting rules may differ from country to country, published financial statements have to
reflect the tax consequences of economic transactions reported in those financial statements. Most economic
transactions have tax cash flow consequences. In most jurisdictions, revenues and expenses recognized in given
period for taxation purposes will not fully correspond to what is reported in the financial statements. When the
taxation rules require that revenues and expenses be recognized in different accounting period from accounting
principles, taxable income is temporarily different from pretax financial accounting income. In a subsequent period
the even that caused the difference will reverse itself. The objective of accounting for income taxes are to recognize
the amount of taxes payable or refundable for the current year and to recognize the future tax consequences of
temporary differences as well as net operation losses and unused tax credits. These consequences are reported on
tax returns.

International accounting standard IAS 12 (Income taxes) concerns accounting treatment for income taxes and
refers those differences between pretax financial accounting income and taxable income may be either permanent
or temporary differences. Temporary differences between pretax financial accounting income and taxable income
affect two or more accounting periods and by that means involve the allocation of income taxes between
accounting periods. Permanent differences do not have income tax consequences. Only temporary differences
result in deferred tax income assets and liabilities.

Deferred tax is provided in full on temporary differences that arise between the carrying amount of assets and
liabilities for financial reporting purposes and their corresponding tax bases. The recognition of deferred tax is
based on a statement of financial position orientation, on the liability method. Deferred tax assets are recognized
for deductible differences, the carry forward of unused tax losses and the carry forward of unused tax credits.
Deferred tax liabilities are recognized for taxable temporary differences. Deferred tax assets recognized for
deductible temporary difference, the carry forward of unused tax losses and the carry forward of unused tax credits
are subject to a probability limitation. Deferred tax is only recognized to the extent that is probable that taxable
profits are available against which the deductible temporary difference could be utilized.

The general principle is that a deferred tax liability is recognized for all taxable temporary differences with
two exceptions. The first is temporary differences arising from the initial recognition of goodwill and the second
is temporary differences arising from the initial recognition of an asset or liability in a transaction which is not a
business combination and at the same time of the transactions affects neither accounting profit nor taxable profit.
Special principles are applicable to the recognition of temporary differences associated with investments in
subsidiaries, branches and interest in joint ventures.

Generally said, deferred tax assets disclosure is clear. Deferred tax assets should be included in the statement
of financial position only if they are very likely to be realized in future periods. Since realization will almost
certainly be dependent on the future probability of the reporting entity, it may become necessary to ascertain the
likelihood that the enterprise will be profiTable. Under IAS 12 this “very likely” is to be probable. The standard
establishes that:

" doc. Ing. Marcela Zarova, CSc,; Department of Financial Accounting, Faculty of Finance and Accounting,
University of Economics, Prague, nam. W. Churchilla 4, 130 67 Prague 3, zarova@vse.cz.
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1. “It is probable that future taxable profit will be available against which a deferred tax asset arising from a
deductible temporary difference can be utilized when there are sufficient taxable temporary differences relating
to the same taxation authority which will reverse either:

a) In the same period as the reversal of the deductible temporary difference; or

b) In periods into which the deferred tax asset can be carried back or forward; or
2. Ifthere are insufficient taxable temporary differences relating to the same taxation authority, it is probable that

the enterprise will have taxable profits in the same period as the reversal of the deductible temporary difference

or in periods to which the deferred tax can be carried back or forward, or there are tax-planning opportunities
available to the enterprise that will create profit in appropriate periods.”

Deferred tax assets and deferred tax liabilities are measured at the tax rates that are expected to apply to the
period when assets are realized or liabilities are settled. The computation of the amount of deferred taxes is based
on the tax rate expected to be in effect when the temporary differences reverse and therefore it is always under
special attention of accountants at the year end.

As many users of financial information are dependent on published financial accounting information only, the
way of disclosure plays important role for their economic decisions as only informed investor is willing to invest.
Despite the fact that disclosed information may attract investors to invest into particular company, voluntary
disclosure is not sufficient to justify mandatory disclosure. In many cases, requirement for information disclosure
should be regulated. In response to law system where firms operate disclosure requirements are either regulated
by local accounting rules or International financial reporting standards. The goal of this paper is observation of
disclosed information on deferred taxes in financial statements prepared in compliance with IFRS from the
perspective of investors into equity. For this purpose, listed companies on Stock Exchange in the Czech Republic,
were chosen in order to observe the best practice. Paper therefore analyses several aspects of deferred tax assets
and deferred tax liabilities disclosure in financial statements of companies listed on prime market at the Prague
Stock Exchange as financial statements are prepared in compliance with IFRS. Paper focuses firstly on the way of
disclosure, secondly on voluntary disclosure if any and thirdly on frequently disclosed deferred taxes.

2 Literature overview and methodology

There is a lack of research articles on deferred taxes in the Czech research literature, moreover articles concerning
deferred taxes disclosure are omitted at all. On the other hand, there are few critical articles concerning deferred
taxes. One of criticism addresses adoption of the rule for reassessment of once unrecognised deferred tax into the
Czech accounting rules (Zarova et all, 2009). There is another serious criticism concerning the goodwill as
goodwill is completely omitted in Czech Accounting Standard. The topic of goodwill is important and for the
purpose of goodwill recognition IAS 12 should be implemented. However, the rules stated in IAS 12 does not
permit the recognition of the resulting deferred tax liability because goodwill is measured as a residual and the
recognition of the deferred tax liability would increase the carrying amount of goodwill (Pelak, 2009). Still, the
reasoning of IAS 12 that goodwill was a residual and any increase in its carrying amount, resulting from the
recognition of a deferred tax liability, would not have been appropriate, is understandable and with the related
goodwill definition also conceptually defendable (Filinger, 2009). Recognition of goodwill in Czech accounting
differs from IFRS approach and deferred taxes arise from business combination are not allowed to be account
directly to goodwill, but in compliance with Czech Accounting Standard, into acquiree’s equity. Fair value
adjustments and revaluation of assets in a business combination or capital investment will give rise to differences
which will result in a deferred tax (Skalova 2009). The carrying value of assets shall be increased to the fair value
but the tax base shall remain in the amount computed according to the original acquisition cost. Where differences
in respect of such assets arise, the accounting entity shall include them in the calculation of deferred tax in the
following way. Zarova provided readers with impact of TAS 12 on deferred taxes regulation in the Czech Republic
(2010) and with impact of IFRS on deferred taxes methodology in the Czech Republic and comparison with IFRS
for SMEs (2011).

While there are quite a lot of studies, e.g. on the usage of deferred tax for earnings management, or on
information content of deferred taxes, topic of deferred taxes disclosure is not very popular among researchers
abroad. The first value relevance analysis of deferred tax disclosures under IFRS/IAS is written by Astrid K.
Chludek (2011), where she shows that investors generally do not consider deferred taxes to convey relevant
information for assessing firm value, with the exception being large net deferred tax assets. Gordon (2004)
examines whether U.K. managers use the flexibility provided under the partial method for deferred taxes to
measure unrecognized deferred taxes opportunistically. One implication of the results is that the recent U.K.
standard change eliminating the partial provision method for deferred taxes potentially has reduced the usefulness
of deferred tax disclosures. As a framework for discussed topic, there could be used paper on “Voluntary Corporate
Disclosure by Swedish Companies”, written by Cooke (1989). This paper reports on the extent of voluntary
disclosure in the corporate annual reports of unlisted and listed Swedish companies. In addition, the paper assesses
whether there is a significant association between a number of independent variables and the extent of disclosure.
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As paper analyses several aspects of deferred tax assets and deferred tax liabilities disclosure in financial
statements of listed companies at the Prague Stock Exchange, content analysis was used. Paper focuses firstly on
the way of disclosure, secondly on voluntary disclosure if any and thirdly on frequently disclosed deferred taxes.
In order to collect data for deferred tax assets and liabilities, annual reports of listed and registered companies on
the Prague Stock Exchange (PSE) were used. Data were collected within two subsequent years, 2014-2015, on
prime market at PSE.

3 Discussions and results

As it is said in Conceptual framework to IFRS (2015) “General purpose financial reports provide information
about the financial position of a reporting entity, which is information about the entity’s economic resources and
the claims against the reporting entity. Financial reports also provide information about the effects of transactions
and other events that change a reporting entity s economic resources and claims. Both types of information provide
useful input for decisions about providing resources to an entity”. Disclosed information may become the only
source of information for different users of financial information such as potential investors, lenders and other
creditors. Paper therefore focuses firstly on the way of information disclosure, secondly on voluntary disclosure if
any and thirdly on frequently disclosed deferred taxes.

4 Deferred tax disclosure requirements in IAS 12

IAS 12 - Income taxes prescribes the accounting treatment for income taxes and the way of information disclosure
but the standard doesn’t include manner and scope of disclosures to the issue of deferred taxes. Standard declares
that major components of tax expense (income) shall be disclosed separately. Then the standard brings the list of
components those shall be disclosed separately. Concentrated on deferred taxes, there are following disclosure

requirements:
1. the amount of deferred tax expense (income) relating to the origination and reversal of temporary
differences;

2. the amount of deferred tax expense (income) relating to changes in tax rate or the imposition of new taxes;

3. the amount of the benefit from a previously unrecognized tax loss, tax credit or temporary difference of
a prior period that is used to reduce deferred tax expense;

4. deferred tax expense arising from the write-down, or reversal of a previous write-down, of a deferred tax
assets in accordance with principle that carrying amount of a deferred tax asset shall be reviewed at the
end of each reporting period.

The following shall also be disclosed separately:

1. the aggregate current and deferred tax relating to items that are charged or credited directly to equity;

2. the amount (and expiry date, if any) of deductible temporary differences, unused tax losses, and unused
tax credits for which no deferred tax asset is recognized in the statement of financial position;

3. the aggregate amount of temporary differences associated with investments in subsidiaries, branches and
associates and interests in joint ventures, for which deferred tax liabilities have not been recognised;

4. in respect of each type of temporary difference, and in respect of each type of unused tax losses and
unused tax credits.

An entity shall disclose the amount of a deferred tax asset and the nature of the evidence supporting its

recognition, when:
1. the utilisation of the deferred tax asset is dependent on future taxable profits in excess of the profits arising
from the reversal of existing taxable temporary differences;
2. and the entity has suffered a loss in either the current or preceding period in the tax jurisdiction to which
the deferred tax asset relates.

Paper compares IAS 12 disclose requirements with disclosed information in annual reports of companies listed
on prime market on PSE. Paper analyses annual reports of listed companies, primarily statement of financial
position then notes concerning deferred taxes. Analysis concentrated on two aspects of disclosure:

1. whether company discloses deferred tax assets and deferred tax liabilities directly on face of the balance
sheet and/or

2. whether company discloses voluntary information on deferred taxes or only information required
according to IAS12.

Overview of findings is in the Table 1.
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Tablel: Overview of deferred taxes disclosure

Company Name 2015 2015 2014 2014
Disclosure on face | Voluntary disclosure | Disclosure on face Voluntary
of balance sheet of balance sheet disclosure
1. Borealis NO NO NO NO
2.CETV NO NO NO NO
3.CEZ YES YES YES YES
4.Erste Group Bank YES YES YES YES
5.Fortuna YES NO YES NO
6. Kofola CS YES NO YES NO
7. Komeréni Banka YES YES YES YES
8. NWR YES YES YES YES
9.02 CR. YES YES YES YES
10.Pegas YES NO YES NO
Nonwovens
11.PLG YES NO YES NO
12.TMR YES NO YES NO
13. Unipetrol YES YES YES YES
14.VGP YES NO YES NO
15.VIG YES NO YES NO

Source: Author’s own research according to http://www.pse.cz/Kurzovni-Listek/Oficialni-KL

Annual reports analysis of listed companies, primarily statement of financial position then notes concerning
deferred taxes, brings us to the following conclusions. Total amount of analysed companies was fifteen. Analysis
focused on two aspects of disclosure. First aspect was whether company discloses deferred tax assets and deferred
tax liabilities directly on face of the balance sheet. From fifteen listed companies, thirteen companies in 2014 and
the same amount of companies in 2015 recognized deferred taxes on face of the balance sheet. The second aspect
concerned whether company discloses voluntary information on deferred taxes or only information required
according to IAS12. From fifteen companies only six companies provide readers with required information
enlarged by some voluntary ones. From remaining eight companies only two ones recognised at least required
information. The group of six companies namely Lobkowitz, Kofola, Borealis, CETV, Pegas, Nonwovens haven't
even published information in required details in their notes to financial statements.

5 Deferred tax assets and deferred tax liabilities components

Accounting entity shall always account for a deferred tax liability while deferred tax asset recognition should be
realized under the prudent concept consideration. Considering prudence concept, there might be higher amount of
deferred tax liabilities than assets. Paper analysed data collected from notes to financial statements and determine
different deferred tax components of deferred tax assets and liabilities in notes to financial statements in order to
recognize most frequent components to be disclosed.

The deferred tax assets and liabilities reported relate to temporary differences in the balance sheet items listed
in the Tables below. It should be noted that deferred taxes, as far as permissible, are offset at the taxpayer level,
and accordingly the different balances are shown either as assets or liabilities on the balance sheet. Deferred tax
assets are recognised for unused tax losses, unused tax credits and deductible temporary differences to the extent
that it is probable that the deferred tax assets can be used. Deferred tax assets are examined each balance sheet
date and reduced to the extent that it is no longer probable that the associated tax benefits will be realised.

Table 2 represents deferred tax assets, deferred tax liabilities and both deferred tax assets and deferred tax li-
abilities recognized in the balance sheet.
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Table 2: Deferred tax items recognized in the balance sheet

Items Deferred tax assets Deferred Both
tax deferred
liabilities tax assets
and
deferred
tax
liabilities

Leases

Investment in subsidiaries

Investment incentives

Amortization of investment in subsidiaries

Derivatives

Property, plant , equipment

Revaluation of financial instruments

Accumulated provision

Inventories

Receivables

Unrecorded deferred tax asset
Other deferred taxes

Brand

Financial assets - available for sale

Other tax assets

Intangible assets

Reserves

Impairment adjustments and provisions

Financial liabilities at amortized cost

Other provisions

Loan to other institutions and advances

Banking provisions and allowances

Non-banking provisions

Long term employee provisions

Sundry provisions
Other tax liabilities
Other liabilities

Tax loss carry forwards

Capitalized interest

Loss from impairment

—| =] of 0| =| of =| w| =| o =| | =| =| | =| &]| =] o | | | V| =| V| =| o =| =] =] —

Unused tax losses carried forward

Equity impact:

== = N Bl =R B Il ) Bl B ) B B B Bl Bl I iR ) I B e) Bl B e R =] Bl o) Bl B ) B Bl

Re-measurement of retirement benefits plan

1
Revaluation of hedging derivatives 3
1 1

Currency translation 0 1

Revaluation of available-for-sale financial assets

— O O O O D O DN = O RN = =] OO O] = RO O = RN OO WO O O = —

Source: Author’s own research according to http://www.pse.cz/Kurzovni-Listek/Oficialni-KL

To summarize observation from analysis, the most frequent deferred tax assets title is tax loss carry forwards,
then unspecified item “other tax assets” followed by long term employee provisions together with revaluation of
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hedging derivatives and inventories. Among most frequent deferred tax liabilities, there is different depreciation
methods used for accounting and tax purposes for property, plant and equipment. Among frequent deferred taxes
titles recognized both as assets and liabilities in the balance sheet, there are different depreciation methods used
for accounting and tax purposes for property, plant and equipment, followed by unspecified item “other deferred
taxes”, deferred taxes on intangible assets and revaluation of financial instruments.

6 Conclusions

Although most users of financial information are dependent on published financial accounting information only,
companies are not very opened to disclose voluntary information. Paper focuses on disclosure of deferred taxes
and analysed deferred taxes disclosure of listed companies at the Prague Stock Exchange. Paper addressed firstly
the way of disclosure, secondly voluntary disclosure if any and thirdly frequently disclosed deferred taxes. Paper
shows that the recognition of deferred tax assets and liabilities on the face of the balance sheet is significantly and
positively related with disclosure quality in the notes to the financial statements.
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Zoological gardens in the Czech Republic and Slovakia from the view

of technical efficiency and productivity
Jifi BeGica"

Abstract. This contribution evaluate technical efficiency and productivity of all
zoological gardens operating in the territory of The Czech Republic and Slovakia that
are members of Union of Czech and Slovakia zoos (UCSZOO), and have license to
operate the zoo and are established in the legal form of contributory organization. The
aim of this contribution is to evaluate these zoos from the view of level of technical
efficiency and technical productivity. The technical efficiency is evaluated by the
DEA method, in years 2006-2014. Than the technical productivity is evaluated, in the
same period, by Malmquist index, which can be used for evaluation of efficiency of
production units with multiple inputs and outputs and which allows the evaluating of
the relative efficiency of selected zoos to the others of the group. Based on the results
of DEA method is an output of technical efficiency the finding that the best results, in
the selected period in the territory of the Czech Republic, are in the zoo in Decin, in
Prague and in Zlin and zoo in Nova Spisska Ves in Slovakia. In terms of technical
productivity the zoos in Decin, Vyskov, Plzeii, Ostrava and Hodonin improved in the
Czech Republic between 2006 and 2014 and zoo Spisska Nova Ves in Slovakia. It
was found out the stagnation or deterioration of technical productivity in selected term
by the rest of zoos in the selected period.
Keywords: Contributory organization, Zoological garden, DEA, Malmquist index,
Czech Republic, Slovakia
JEL Classification: H 39, H76,L 31, L 83,P 35,Z 18

1 Introduction

Zoological garden (hereinafter ZOO) is a facility with legal personality, which is primarily used to breed animals
in captivity and in the modern concept it is also a facility used for cultural and educational purposes. In terms of
history, experts called as the first zoo in Europe, which are simile to those of today, Zoo in Paris or Vienna were
established during the second half of the 18th century, for the pleasure of the governing members of noble families
and later to the public as well. There is a trend to keep animals loosely in natural groups and in the environment,
which is as close as possible to their natural environment from the beginning of the 20th century.

The mission of the modern zoo is not only to entertain visitors and bring them to a life of exotic animals but
also to try to breed endangered species and return them eventually to the wild nature. Currently, zoo is used for
scientific, research, educational, recreational and aesthetic purposes and as such deserves public funding.

Services, which are generally financed in whole or in part by public funds, where we rank the above mentioned
services of zoos, can be describe as a public service. Public services are, in terms of their economic nature, mainly
public (collective) goods of public consumption. Ochrana but also other domestic and foreing authors state the
provision of public services is often associated with externalities and inefficiencies of spending, that leads to a
lack of resources for ensuring of public services in a sufficient extent and in required level of quality. The level of
provided services may be different and the purpose of this paper is to define the level of technical efficiency and
the level of technical productivity, using DEA and Malmquist index, at those zoos whose founder is a public body.

Most of the zoos are established as contributory organization of state, region or municipality in the Czech
Republic and Slovakia (a total 18 out of 29) and thus, by their very nature they are connected to public budgets of
greater or lesser extent not a negligible contribution from their founders, as it is shown in the tinged part of the
Table number two below. In the past decade, there are also other forms of these organizations, e.g. a generally
beneficial companies (3) or limited liability companies (2) or joint-stock company (2), respectively the zoos that
are set up by individuals that operate under special laws (4) and are granted a license for this activity. But in terms
of scope of done activities they focus only on a narrow segment of activity (usually a species) and the activities of
above-mentioned contributory organization cannot be compared in terms of total numbers of animals, the number
of species, size, exposure or number of visitors. The only exception in the Czech Repulic is zoo in Dvur Kralove
nad Labem which is established in the legal form of a joint-stock company and it is more or less comparable with
aformentioned contributory organization in terms of other parameters.

" Ing. Be. Jiti Begica, Ph.D.; Department of Public Economics, Economical faculty, VSB-Technical university
Ostrava, Sokolska 33, 701 21 Ostrava 1, Czech republic, jiri.becica@vsb.cz
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There are 14 zoos in the Czech Republic and 4 in Slovakia that operating in the legal form of contributory
organization and they are, together with the zoo in Dvur Kralove nad Labem, members of the Union of Czech and
Slovak Zoos (UCSZOO). In the Czech Republic, the Ministry of Environment gives them the licence to operate
the zoos, according to the Act no. 162/2003 Coll., on zoos. In the territory o the Slovakia is the licence for zoos
granted according to § 23 paragraph 1 of the Act of the National Council SVK no. 386/1996 coll. When issuing
licenses for zoos, it is assessed, in particular, whether the facility has the suiTable space for housing animals in
terms of their health and adequate living conditions; has introduced a measure to prevent leaks of animals; has
secured regular veterinary care; carries out public education to conservation of nature (particularly by providing
information about the exhibited species and their natural habitats and role in ecosystems); participates in research
beneficial to the conservation of species and has plenty of professional staff due to the number of farmed animals.

The aim of this paper is to evaluate zoos in the territory of Czech Republic and Slovakia, which are established
as contributory organization and determine their level of technical efficiency in the year 2006 and years 2010 -
2014 and the technical level of productivity among the selected periods. The reason for examining the technical
and production efficiency within a defined period is the fact that the zoos in the legal form of a contributory
organization are established for the purpose of public service (Mitwallyova, 2014) and as such are funded
by the founder (state, regions, municipalities), which are public funds. The main feature of the public services
is that this activity is not profiTable and has to be subsidized by the founder. In case of zoo it is a contribution
from the founder's budget, which covers normal operating expenses, which include funds for labour costs
of employees. In case you need to invest in assets, that is managed by the zoo or that it has entrusted, the founder
decides on the allocation of specific grants for specific investment activity. Below assessing the technical
efficiency and productivity is only assessed according to common subsidy of the founder of the reporting period,
because investment activity is by the single entities uneven and as such it distorted the results.

As part of the national economy and national economies, there are many organizations and unions, which
covers a specific type of activity or organization and whose aim is to promote common interests and mutual
comparison with, for example using benchmarking, as described at the public administration and individual offices
e.g. Vrabkova (2012). Here we can include for example UCSZOO or botanical gardens union in the area of nature
and landscape protection. The assessment of economic performance, or efficiency and productivity in terms of the
aforementioned zoo in the Czech Republic (19 members UCSZOO) was not proceeded yet unlike other areas of
public and private sector. However, this itself is no reason for such an assessment could not be made.

In terms of current literature, technical efficiency engaged, for example. Gues, Serra and Featherstone (2015),
who solves the technical efficiency in the level of Kansas farms, which grow different types of crops on arable
land or Bayarsaihan and Coello (2003), who dealt with the technical efficiency of agricultural crops in Mongolia.
Jédskelédinen (2010), for example measures productivity in the organizations of public sector that provides public
services in Finland. Within the Czech Republic, the DEA method has been used e.g. a technical evaluation of the
effectiveness of organic farming in the Czech Republic (Kroupova, 2010), or measuring the efficiency of transport
companies in 19 selected cities in 2012. Vaikova and Vrabkova (2014, 2015) then evaluate the effectiveness of
medical facilities with the legal form of contributory organizations in individual regions. Method for measuring
the technical and production efficiency is thus used in private as well in public entities, where may be zoos
established in the form of contributory organizations classified.

2 Data and methods

Evaluation of zoos in the Czech Republic and Slovakia is done using output oriented DEA with constant returns
to scale (CRS) and Malmquist productivity index (MPI), based on data available from annual reports of individual
Zoos, which are members UCSZOO in the year 2006 and years 2010-2014 and the economic indicators available
in the system of the Ministry of Finance - ARIS and IISP - Monitor in the same years. Given period was choosen
in the way to it is possible to evaluate, by the DEA method, the last five consecutive period in which it was possible
to obtain comparable data, ie. the value for the years 2010 — 2014. DEA method evaluates us the effectivness of
the zoo in a given year and the output oriented model was choosen for the reason, that one of the main index, for
public services, is the number of visitors who used the public service in reporting period. The number of visitors
is traditional reported index for organization that provides public services as well as the amount of funds, which
the organization is able to secure by their own activities for their operating, ei. providing of public services for
which the organization was established. Own revenues gained by each zoo from entrance fees were recalculated
by the number of visitors so that the amount per one visitor was available.

For example the number of employees is one of the traditional inputs for technical efficiency. In the model,
there was used, as an intput, data regarding the total number of employees and the number of animals of which
these employees care, and for which a substantial portion of visitors come to zoos to use public service where the
product provided by each zoo falls. The amount of finance required to finance the common operating of the
organization increases with the increasing number of employees and animals. Expenditure on salaries and animal
feed create the largest share of expenses of zoo. The last input, that was evaluated in the model, was total common
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expenditure recalculated per a visitor of zoological garden in reporting period. The following Table number one
shows inputs and outputs.

Table 1: Characteristic of inputs, outputs and assessed period

Model Inputs - x Outputs -y Assessed period
DEA number of visitors; 2006, 2010, 2011,
number of employees; income from ticket sales per 2012,2013,2014,

number of animals; the total visitor (ITSV) which is

2006-2010, 2010-2011,

MI CUHEHF §Xpenditure pera without the contribution of 20112012, 20122013,
vistor (TCEV) the founder and the 2013-2014, 20062014,
investments
Source o ) Anr'lual reports of individl%al' Z0o0s; ]
of data Economic indicators available in the system of the Ministry of Finance - ARIS and IISP -

Monitor

Source: Own processing.

Within Malmquist index, ranking the improvement of organizations between the years 2010 — 2014, it was
also considered comparison of individual organization over a longer period, ie. in addition to the comparison
between the years 2010 — 2014 also a comparison between 2006 and 2010, ie. after five years, and between 2006
and 2014, ie. after ten years. There are 18 contributory organizations and one joint-stock company, which is the
200 in Dvur Kralove nad Labem in the sample compared zoos. The values determined of management of Slovak
Zoological Gardens, which for 2006 have been presented in thousands Slovak crowns were converted rate of Czech
National Bank 29" December 2006 to Czech crowns. In the years 2010 - 2014 were thousand of Euros converted
to Czech crowns to date 31% December 2010, 30" December 2011, 31 December 2012 to 2014 by the official
exchange rate of the Czech National Bank. From the perspective of the compared characteristics are the input data
within the individual zoo comparable.

Table number two shows selected indicators of zoos in 2014 (number of employees, number of animals,
the total current expenditure per a visitor (TCEV), number of visitors, income from ticket sales per visitor (ITSV),
which is without the contribution of the founder and the investments. The second part of the Table shows the %
share of the founder’s contribution to total operating expenditure of the organization in given years. The
contribution of founder was calculated by subtracting of the own revenues from total operating expenses recorded
in the given year and expressed in %.

Table 2: Selected indicators in 2014 and the contribution of the founder of the zoo in 2006 and 2010-2014

Zoo Year 2014 Countribution of founder in %
Empl. Anim. TCEV visitors ITSV 2006 | 2010 | 2011 | 2012 | 2013 | 2014
Bojnice 84.4 ] 2996 199 | 323167 87 | 51.7 | 51.6 | 53.9 | 55.6 | 53.8 | 52.0
Bratislava 71.7 914 198 308 806 50| 76.3 | 56.1 643|459 ] 47.6]49.2
KoSice 63.0 | 1342 2121 209297 50703 |53.7|51.4]47.8 | 46.7] 69.4
Spisska Nova Ves 12.8 342 82 91 076 31| 70.1 |51.3]45.0]|47.6]|44.8]40.8
Brno 82.6 | 1635 285 | 273944 66 | 66.6 | 60.7 | 59.5 | 54.4 | 56.8 | 65.4
Décin 30.3 421 174 109 758 491703 71.5]68.5]68.6| 693 ] 63.0
Dvir Kralovén L. | 161.7 | 2148 341 464 165 118 | 37.2 ] 29.6 | 32.0 | 34.7 | 36.1 | 30.6
Hodonin 35.0 787 134 160 168 61 | 61.2]61.5]53.2]522]43.0] 359
Chomutov 67.7] 1053 175 240117 39| 504|542 |51.7|528]542]51.8
Jihlava 50.8 | 1067 150 | 285558 67| 41.7 ] 32.6 | 37.0 | 36.4 | 29.8 | 34.9
Liberec 106.0 825 273 332525 88 1 41.0 | 50.8 | 46.1 | 42.5 | 45.1 | 45.0
Hluboka nad VIt. 35.1 ] 3002 90 | 271048 67 | 67.8 | 56.5]49.2 | 48.0 | 46.0 | 41.2
Olomouc 75.0 | 1733 188 356 909 71149.6 |149.7| 442|372 38.0] 33.0
Ostrava 100.6 | 3717 182 540 518 791 61.1 | 57.2 | 45.7 | 53.0 | 51.9 | 46.6
Plzei 133.1 | 8351 267 | 427435 751599 | 554 ] 53.659.7]58.6] 55.0
Prague 221.6 | 4727 252 | 1382243 134 | 38.8 | 22.0 | 20.8 | 16.1 | 13.5 ] 14.7
Usti nad Labem 723 ] 1156 419 149 187 72| 71.0 | 60.8 | 68.9 | 65.6 | 66.8 | 67.0
Vyskov 29.6 760 123 163 689 59| 253]50.2)]48.8|37.7| 428|422
Zlin 82.3 ] 1340 158 585118 9214441343 ]265]255]246]21.2

Source: Own calculations based on data available from annual reports of individual zoo in a given year.
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Rating of technical efficiency of the production units based on the size of the input and output deal with models
of data packages (DEA), when by Brozova (2014) may be evaluated units, individual enterprises, branches of
banks, supermarkets, hospitals, schools, offices and other entites providing public services. Because the inputs and
outputs, by which we evaluate the relevant unit, may be more kinds, we rank the DEA methods among multi-
criteria decision. Analysis of data packages is suiTable for detecting technical efficiency units which are mutually
comparable, which is, in the case of zoos, respected. It means that they use the same inputs to produce the same
outputs, but there are some differences in their productivity. Units are compared among themselves and it is found
out which ones are effective and which are ineffective. For inefficient units can be by a method of packaging data
determine how should such an entity increase their outputs or reduce their inputs to become effective. Jablonsky
and Dlouhy (2004) states that in terms of history DEA method was first used by Farrell (1957), who measured the
effectiveness of units with a single input and output or Charnes, Cooper and Rhodes (1978), who used to compute
multiple inputs and outputs.

Primary CCR model oriented to output is formulated as follows:

Minimize: g =21 viXp

Under condition: X1 wiyi< X7 ) Xk k=1,2,..,n, (1)
Xiuiyie= 1,
ui> g, i=12 .1
Vi g, j=12,..,m

Dual CCR model oriented to output is formulated in a matrix form as follows:

Maximize: g=0¢, +elelst +els),

Under condition: Xh+5 =xq,
Yh— 5" = Qg @
A st s >0.

where s"a s are vectors of additives variables on constraints for inputs and outputs,, e™= (1, 1,...., 1) and ¢ is
infinitesimal constant, which is generally chosen equaly to 10 The assessed unit Uy is effective if the following
two conditions are met:

1. optimal value of variable ©" is equal to one
2. optimal values of all additive variables s, i=1, 2, ..., rand s;",
e i=1,2, .., mare zero..
The results of DEA model oriented to outcomes by evaluated Czech and Slovak zoos established in the legal
form of a contributory organization shows Table number three.

Malmquist Productivity Index — it is a tool for assessing the efficiency of production units, which seeks
to capture the impact of model of technological change and their separation from other efficiency increasing
sources (Jablonsky and Dlouhy, 2004). The Malmquist Productivity Index calculation requires two single periods
and two mixed period measures. It is defined as the product of Catch-up and Frontier-shift terms. The catch-up (or
recovery) term relates to the degree to which a DMU improves or worsens its efficiency, while the frontier-shift
(or innovation) term reflects the chase in the efficient frontiers between the two time periods, (Cooper et al., 2007).
The article accesses to Malmquist index in arrangements designed by authors Fare at all (1994), who in the
calculation of the index based on DEA models and which are as further modified by Zhu and Cook (2013).

The Malmquist (MI) Productivity Index (3) is defined as (Zhu and Cook, 2013):

My= 0§ (xby6) 667 (x6,¥)
65 (Xé+1,y5+1) 95+1(X6+1,y6+1)

3)

My measures the productivity change between periods ¢ and 7+1. Productivity declines if My > 1, remains
unchanged if My = 1 and improves if My < 1.

The first part of the formula (on the right hand side) measures the magnitude of technical efficiency change
between periods ¢ and #+1 (catch-up). The other part of formulation measures the shift in the frontier between 7 and
t+1 (frontier-shift).

Results of productivity according to MI (see Table 3), in the form of changes between the two periods (7 and
t+1) define whether the productivity of each DMU is improved, unchanged or declined: (a) improves if My < 1
[™1; (b) remains unchanged if Mo =1 [—]; declines if Mo > 1 4.

The subject of this paper is modelling and assessment of technical efficiency and productivity of selected zoo
in the Czech Republic and the Slovakia in 2006 — 2014. Models of technical efficiency and productivity will
examine the ability of each zoo to achieve the maximum volume output - the number of visitors and total revenue
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per visitor in relation to specified inputs - number of employees, number of animals and total operating expenses,
expressed as a visitor. It is viewed as resources that consumes zoo to protect the main activities on the inputs, and
their lower value leads to higher performance of the monitored production units.

3 Results and Discussion

DEA model results are based on the fact that for a given problem, there is a plurality of production possibilities,
which is formed by all allowable combinations of inputs and outputs. The set of production possibilities
is determined by effective border. If is the combinations of inputs and outputs, in the corresponding zoo, located
on this border, it is an effective unit. From this perspective, therefore, the zoo is effective if it consumes a small
amount of inputs (total number of employees, number of animals and total current expenditure, calculated
per visitor) on a large number of outputs, e. g. the number of visitors and ordinary income attribuTable per visitor.
If there is value = 1 in the corresponding zoo in the Table, then the zoo is effective, in given year, in comparison
to other compared zoos.

If the zoo is not effective (not on production possibility border), it is necessary to adjust the size of their inputs
or outputs so as to be able to achieve efficiency depending on the model. Given that the number of visitors
management Zoo can affect only in a very limited extend, in this case it is necessary to try to affect the size of the
input. In this case, raise of efficiency of the outcomes should be achieved by reducing the total number
of employees or the number of pieces of animals, or efficiency can be increase by providing more funding
per visitor, e.g. using funds of the founder in the form of a contribution or increasing their own income from
economic activity, which may include e.g. an increase in revenues from rents or from entrance.

Table 3: Technical efficiency Zoo in CZ and SVK from the perspective of the outlets oriented model DEA
DEA: output oriented

Zoo 2006 2010 2011 2012 2013 2014
Bojnice 1.07 1.32 1.32 1.00 1.00 1.05
Bratislava 1.06 1.00 1.00 1.00 1.00 1.01
Kosice 1.07 1.11 1.11 1.05 1.03 1.06
Spisska Nova Ves 1.00 1.00 1.00 1.00 1.00 1.00
Brno 1.06 1.06 1.06 1.07 1.07 1.07
Dé¢in 1.00 1.00 1.00 1.00 1.00 1.00
Dviir Kralové nad Labem 1.06 1.04 1.04 1.09 1.07 1.07
Hodonin 1.04 1.04 1.04 1.10 1.08 1.06
Chomutov 1.07 1.06 1.06 1.10 1.08 1.07
Jihlava 1.00 1.04 1.04 1.05 1.04 1.02
Liberec 1.00 1.10 1.10 1.07 1.04 1.00
Hluboka nad Vitavou 1.06 1.00 1.00 1.07 1.01 1.00
Olomouc 1.07 1.08 1.08 1.06 1.08 1.10
Ostrava 1.05 1.14 1.14 1.07 1.08 1.22
Plzeii 1.03 1.00 1.00 1.08 1.10 1.44
Prague 1.00 1.00 1.00 1.00 1.00 1.00
Usti nad Labem 1.06 1.03 1.03 1.04 1.03 1.04
Vyskov 1.00 1.00 1.00 1.00 1.03 1.00
Zlin 1.00 1.00 1.00 1.00 1.00 1.00
DEA =1,0 7 8 8 7 6 7

Source: Own processing.

The results for individual zoo in the Czech Republic and Slovakia through the outputs oriented DEA method
are summarized for the year 2006 and years 2010 - 2014 in the Table no. 3. The output of the Table is a division
of surveyed zoo to effective (tint light gray) and inefficient (dark gray), the size of input sources and quantity of
outputs, in our case, the output is the total number of visitors for the year and total revenues, calculated on a per
visitor zoo in a given year. Method for the individual zoo compares their achieved values with respect to the best
values of the other zoo in the year. We cannot derive any substantial conclusion from annual comparison. At first
glance, it is obvious that the zoo Nova Spisska Ves, Decin, Prague and Zlin are in all years compared with others,
in a given year, effective. Zoo Vyskov, Plzen, Hluboka nad Vltavou, Liberec, Jihlava, Bratislava and Bojnice are
only effective in some of the years and the other zoo are compared with those in a given year inefficient. In 2006
the zoo are no major differences among surveyed zoo, in 2010 and 2011 are differences between the best and worst
200, which was Bojnice zoo, crucial. In 2012 and 2013 there are again the differences between the best and worst
700 minimal and in 2014 the worst result achieved during the whole period zoo Plzen, followed by zoo in Ostrava.
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Table 4: Results of technical productivity of zoos assessed according to individual years

Malmquist Productivity Index: output oriented

Zoo 2006, 2010, 2011, 2012, 2013, 2006,
2010 2011 2012 2013 2014 2014
Bojnice 089 | T J1oo| > Joss| T Jooa| T J1o0] » [ra]| ¥
Bratislava 7 | 4 o] & iz oo ¥ oo | T 106 ¥
KoSice 098 | T J1o2| ¥ Jo9o| T Jo9o| T Joog| T |105] ¥
Spisska Nova Ves 096 | T J1oo| ¥ Jran| ¥ Jio4a] & Joos| T Joo2| T
Brno ol | ¥ Jro2| ¥ Juiorf ¥ Jioo] o> Jror| ¥ o] ¥
Dé&tin 096 | 1T Joss| t J1os| ¥ Joos| T |o92| T |o7s| T
Dviir Kralové nad Labem 103 ¥ ooz | T Juor | ¥ Joog| T J1or| ¥ J1o1| ¥
Hodonin 098 | T J1oo| > Jroal ¥ Jooo| T [103| ¥ Jooo| ¥
Chomutoy ot | ¥ Jioo| > o3| ¥ ooz | T [1o2| ¥ 1o | ¥
Jihlava 095 | T Jio2| ¥ Juron| ¥ o] ¥ ioa| ¥ Jio0o[ >
Liberec 091 | T o3| ¥ J1oi| ¥ oo | T 1oz ¥ J1os| ¥
Hlubok4 nad Vitavou 104 | 4 1o | & Joo | & Joog| T 126 ¥ J125] &
Olomouc 100 > 1ot ¥ Jooo| t [ ¥ Jioo| » 13| ¥
Ostrava 096 | * J1o3| ¥ J1o4a] ¥ Jooo| * |roa| ¥ |oo4| *
Plzeit 1330 4 Joo2 | T Juz| ¥ Jogs| T Joos| T foo2| T
Prague 092 | T Jra| ¥ o] ¥ Ji2ar | & Jias | b o4 ¥
Usti nad Labem 102 | ¥ Jioo| » o2 ¥ oo | T [1or | ¥ 12| ¥
VySkov 087 | 1 J1os| ¥ J1oo| ¥ J1oa| & J1oa| ¥ Joge| *
Zlin 103 0 & J1oo ] & Jros| 4 Jros| & sl ¥ jro] L
No improves T 10 3 3 11 5 5
remains unchanged — 1 4 0 1 2 1
No declines 4 3 12 16 7 12 13

Source: Own processing.

The results according Malmquist index, which shows the Table number four, it is seen that in the long term
(between 2006 - 2014) is the most improved zoo Decin, followed by zoo Vyskov. In the third place in improving
were both zoo Spisska Nova Ves and Plzen, which were closely followed by the zoo in Ostrava. The only zoo
without change was zoo in Jihlava. The result of the rest of evaluated zoos get worse.

During the reviewed period, however, the data of individual zoos are various, best long-term results
in all compared years shows zoo Decin, that improved at all timepoints, except that of year 2012. There is shown
regular improvements in zoo in Bojnice and Kosice in Slovakai and zoo in Plzen, Ostrava, Hodonin a Dvur Kralove
nad Labem in the Czech Republic. The worst result in improving within the Malmquist index showed zoo Zlin,
followed by zoo in Prague, Brno, Bratislava and Hluboka nad Vltavou. The numerically greatest deterioration in
the technical productivity of the zoo was evaluated between 2011 and 2012. The improvement in the contrary a
year later.

The efficiency of zoo is largely affected by the number of visitors in a given year, depending on various factors,
e.g. the amount of population living in the catchment area of the zoo, the number of tourists coming to the area, a
number of other cultural monuments in the area, etc. However, the number of visitors is affected by the weather
in the summer months the most, as an example we may include extra heat weather or floods. Well-known example
is flooding of large part of Prague zoo in 2002 and 2013. We can include the expansion of existing exposures by
new kind of animals, which are attraction for visitors among the positive factors (e.g. keeping of elephants, giraffes
and giant pandas) or opening a completely new exhibition, for example making exposures in the form of safari
trains. The attendance may also lift a long anticipated birth of new animals, e.g. birth of the first baby elephant in
the zoo Ostrava within UCSZOO.

Generally, by the public founders (state, country, municipality) it is placed great emphasis on increasing self-
sufficiency in terms of its own funds of zoo and reducing the contributions of the founder while expanding
the range of services for visitors and improving the quality of services provided. Primarily, the reasons
are economic and sometimes political, when it is pressured to the management of the zoo, as well as to all other
non-profit organizations in public ownership towards increasing the efficiency of use funds from the budget
of their founder. Zoo Decin and Usti nad Labem gets the most long-term financial contributions from the butgets
fo their founder to total current expendiures of oranization, where the founder is involved in the running of the
organization between 63-71% annualy. According to the calculation in the grey-tinged part of Table two the zoo
in Prague gets the fewest resources for common operation from its founder, about 15%, followed by zoo in Zlin
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and zoo Dvur Kralove nad Labem where the founders contribute in between 25-30% of funds that are necessary
to ensure common operation. In practice, then apply a logical structure, the larger are the output and the smaller
are the inputs (not only of financial nature), the better is the efficiency and productivity of the monitored
organization.

Due to the existence of modern zoos we have managed or it is still managed, in developed countries, to protect
a variety of animal species threatened or threatened with extinction. Without visitors who come to the zoo to relax
and have a fun, just to recreate, zoo would not fulfill their next, let’s say, "loftier" goals. Without public support,
which is derived the support of the founders from, the zoos would not have reached further and further breeding
success, to fulfill their educational role, would not have participated in the conservation of biodiversity and
disengaged in scientific research for the benefit of all living creatures on the planet Earth.

4 Conclusions

Technical efficiency reflects the efficiency of input and output variables of the production process of unit.
Production process in the context of this paper is meant the efficiency of zoos in the Czech Republic and Slovakia,
which are predominantly funded in a legal form of contributory organization and are members of the Union of
Czech and Slovak Zoological Gardens. Measuring the results of technical efficiency and productivity expressing
of a production unit in time, i.e. Between two periods, allow methods of multi-criteria decision making and
Malmquist productivity index. At 19 ranked zoo was used output oriented method DEA and Malmquist
productivity index monitoring the effectiveness of the change between 2006 and 2010 to 2014. The efficiency of
z0o was assessed by the total number of visitors and revenues falls on one visitor, since it is believed that one of
the fundamental parameters in the allocation of public funds, is the meaningfulness of the spending of these funds
and the impact (effect) on inhabitant who uses visit of the zoo in the form of public services.

Nonprofit organizations in public ownership in the legal form of contributory organizations are widely used to
meet the needs of the population. These are mainly the areas of public life where you cannot or it is very difficult
to realize a profit. Besides the above evaluated zoos we could include mainly organizations in the education sector
(nursery, primary and secondary schools), culture (museums, theaters, galleries, concert hall) or social issues
(homes for the elderly, nursing home) here. Similar features have also organizations in the health sector (some
hospitals and hospice), rarely then in the transport sector (management and maintenance of roads) or in the
provision of technical affairs at the level of local government (technical services, collection points, etc.).
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Cost-Effectiveness Analysis of University Hospitals in the Czech
Republic

Eva Gajdosova”

Abstract. The paper deals with the cost-effectiveness of university hospitals in the
Czech Republic between the years 2004 - 2013. Cost-effectiveness is evaluated by
using indicators based on university hospitals accounting data acquired from the
Ministry of Finance databases. These data were subsequently converted into
performance indicators. The aim is to analyse the cost-effectiveness of university
hospitals and to find out differences among them. As it is an initial analysis, it was
found out, that development of individual hospitals significantly differed in monitored
indicators.

Keywords: University Hospitals, Effectiveness, Cost-effectiveness analysis

JEL Classification: 110

1 Introduction

Inpatient hospital care is the key element of health care system and also its major cost item in all developed
countries. This care means on average 45 % of total annual health care costs of Czech health insurance companies.
The subject of this paper is the cost-effectiveness of university hospitals. These hospitals represent 25 % of total
hospital bed fund and have a similar share in the total number of hospitalizations and nursing days in Czech
hospitals - UZIS (2004 — 2013a) etc.

It is very important to spend financial resources at university hospitals as efficiently as possible. Therefore,
if there the possible sources of inefficiency of the whole healthcare system are being searched, it would be suitable
to start right there. It is necessary to mention, that the majority of healthcare spending in the Czech Republic
belongs to the public resources, and thus in accordance with law no. 320/2001 Coll. on financial control in public
administration and amending certain laws 3E criteria should be monitored.

Effectiveness evaluation of health care organizations is generally carried out as the analysis of the relationship
between inputs and outputs. In the public sector are often used one criterion input-output methods (CMA, CEA,
CBA, CUA). Rigorous application of these methods is associated with certain problems - the quantification of all
costs and benefits including intangible and social ones, externalities, time value of money, uncertainty, risk,
selection of community interest rates etc. - for details see Ochrana (2005) and Folland, Goodman, Stano (2014).
We cannot forget that one of the main problems of these methods is the fact, that they reflect the impact of just
one variable, which by definition can almost never comprehensively cover all effects, and so they might influence
monitored situation. The challenging issue is also the valuation of human life, for details see Folland, Goodman,
Stano (2014) and Variikova, Vrabkova (2014). Hospital effectiveness can be measured in many other ways. For
monitoring the technical efficiency (which considers medical facility as a unit producing outputs with the given
inputs) a number of econometric and statistical methods are being used - data envelopment analysis (DEA),
stochastic methods (SFA), Malmquist’s techniques as stated Dlouhy (2009), Jablonsky, Dlouhy (2015), Jones
(2000), Hollingsworth, Peacock (2008). In the health care sector patient satisfaction with provided services is also
often monitored on the base of questionnaire survey; this satisfaction is called social effectiveness.

The aim of the contribution is to analyse the cost-effectiveness of university hospitals between the years 2004
and 2013 and to determine whether there is any significant difference among hospitals.

2 Data and Methods

When analysing the cost-effectiveness in health care, the problem of quantification of output in monetary units
arises. This makes the practical application of cost-benefit analysis (CBA) method very difficult. So it is better
to use cost-effectiveness analysis (CEA) method. There the input is needed in monetary units, but the output
is expressed in physical units. Similar conclusions about the usefulness of methods can also occur on the basis
of publications Ochrana (2011), Maaytova (2012), Garber (2000). The advantages of monitoring the cost-
effectiveness only at university hospitals are their significance in the Czech health care system and more
homogenous output than in the case of analysis of the whole hospital segment.

It might be generally stated that annual comparison of financial indicators is problematic, because hospital
economic management is influenced by many external factors - inflation, changes in taxation and legislation,
nationwide health workers wage agreements etc.. Annual changes may also occur due to changes in accounting
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3, the Czech Republic, xgaje00@vse.cz

140



and statistical methodologies. These factors influence all university hospitals in the same way, so they
are abstracted.

Input data were drawn from the UZIS publication “Health Care in Statistical Data“ for the years 2004 - 2013,
because it is always better to rely on centrally published data, rather than to try to find values in annual reports,
where is moreover not published the same scope and structure of indicators. Information about the university
hospitals accountancy (profit and loss account) was obtained from publicly available databases of the Ministry
of Finance, for the period 0f 2004 - 2009 in the “Automatizovany rozpoctovy informacni systém* (ARIS) database,
for the period of 2010 - 2012 in the “Ugetni finanéni informaéni systém* (UFIS) database and for the year 2013 in
the “Monitor* database.

There were analysed the indicators of the following university hospitals — The General University Hospital
in Prague (VFN; Vseobecna fakultni nemocnice v Praze), The University Hospital in Motol (FNM; Fakultni
nemocnice v Motole), The University Hospital Kralovske Vinohrady (FNKV; Fakultni nemocnice Kralovské
Vinohrady), The University Hospital Pilsen (FNPLZ; Fakultni nemocnice Plzen), The University Hospital Hradec
Kralove (FNHK; Fakultni nemocnice Hradec Kralové), The University Hospital Brno (FNBR; Fakultni nemocnice
Brno), The University Hospital U sv. Anny (FNUSA; Fakultni nemocnice U sv. Anny), The University Hospital
Olomouc (FNOL; Fakultni nemocnice Olomouc), The University Hospital Ostrava (FNOST; Fakultni nemocnice
Ostrava), The Military University Hospital Prague (UVN; Ustiedni vojenska nemocnice - Vojenské fakultni
nemocnice Praha). The last mentioned hospital acquired the status of a university hospital in the year 2012,
nevertheless it was included into the analysis, as throughout the period it was a significant part of the Czech
healthcare system.

Total costs and revenues drawn from accountancy were added as input data for performance indicators,
but it was not possible to determine the proportion of staff used for the main or economic activity. It is clear, that
the main activity dominated at all university hospitals for the whole period. Performance indicators were designed
as share of selected revenues and costs to average recalculated number of doctors and nurses. These indicators are
not published by UZIS in needed structure, so a different published value was used for their calculation based
on this equation:

pps=_ 9P
PDx PPP M
where PDS = average daily number of occupied beds per 1 doctor (nurse),
op = number of treatment days (average length of stay X number of hospitalized
patients),
PD = number of days of a given year,
PPP = average recalculated number of doctors (nurses).

Based on some algebraic modification of the first equation average recalculated number of doctors (nurses)
has been expressed as follows:

OD

PPP=— —— .
PDx PDS @

For the variable the number of days of a given year was calculated with 365 days, except leap years 2004,
2008 and 2012, when it was calculated with 366 days. Otherwise, the input data for indicators were used
exclusively as they were reported by UZIS. The analysis ignores established specialized medical institutes
and other organizations, which could be incorporated into university hospitals, because of the averaged initial
values.

Required input values for the analysis of performance indicators were determined while using the second
equation. These indicators were compared with the average for all university hospitals. For graphical comparison
all data were compared with the highest achieved value of that indicator (e.g. the highest value has the coefficient
1.00 and the others proportionally less).

At the end of the paper the relationship between wage costs per employee and similarly revalued revenues
from the sale of services was monitored using the correlation coefficient. To get better explanation of results
correlation coefficients were calculated for the whole time period from 2004 to 2013.
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3 Results and Discussion
Performance Indicators

The first indicator is the wage costs per doctor indicator. The Table shows that throughout the period the above-
average rate was reached by The General University Hospital in Prague (VFN) and then usually by The Military
University Hospital Prague (UVN) and The University Hospital Hradec Kralove (FNHK). On the other hand there
are some hospitals, which never reached an average, e.g. The University Hospital Kralovske Vinohrady (FNKV)
— with the exception in the year 2012, The University Hospital Brno (FNBR), The University Hospital Olomouc
(FNOL), The University Hospital Ostrava (FNOST). In the case of The Military University Hospital Prague
(UVN) and The University Hospital Hradec Kralove (FNHK) coefficient of variation acquired higher value.

Table 1: Comparison of wage costs to average per doctor in a given year

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Average S(]i)efl.S)t. Cc\:)é;f'f‘)r'
VFN 1.32] 1.40| 1.31| 1.40| 1.53| 1.46| 1.45| 1.36| 1.34| 1.27 1.38 0.08 6%
FNM 0.89| 0.89| 0.87| 0.96| 1.06| 1.11| 1.07| 1.00| 1.04| 1.02 0.99 0.08 8%
FNKV | 096| 0.92| 0.85]| 0.97| 0.89| 0.95| 0.94| 0.87| 1.00| 0.97 0.93 0.05 5%
FNPLZ | 096| 0.97| 1.16| 0.96| 0.86| 0.88| 0.94| 0.96| 0.93| 0.92 0.95 0.08 8%
FNHK | 1.43| 1.44| 136| 099 1.12| 1.11| 1.03| 1.04| 1.03| 1.06 1.16 0.17 14 %
FNBR | 0.71| 0.69| 0.71| 0.79| 0.67| 0.70| 0.74| 0.72| 0.73| 0.76 0.72 0.03 5%
FNUSA | 1.05]| 1.06| 1.00| 1.14| 1.04| 1.00| 0.99| 0.94| 0.94| 1.00 1.02 0.06 5%
FNOL | 0.78| 0.76| 0.75| 0.79| 0.79| 0.82| 0.78| 0.78| 0.79| 0.81 0.78 0.02 3%
FNOST | 0.96| 0.92| 0.85| 0.88| 0.92| 0.91| 0.96| 0.93| 0.93| 091 0.92 0.03 3%
UVN 094| 096| 1.15| 1.13] 1.11| 1.06| 1.10| 1.40| 1.27| 1.28 1.14 0.14 12 %

Source: author.

The indicator wage costs per nurse shows that throughout the chosen time period above-average levels were
constantly reached only by The Military University Hospital Prague (UVN) and The University Hospital Hradec
Kralove (FNHK). Whereas The University Hospital Brno (FNBR), The University Hospital Olomouc (FNOL)
never reached the average value and The University Hospital Kralovske Vinohrady (FNKV) reached the average
value only in the year 2004.

Table 2: Comparison of wage costs to average per nurse in a given year

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Average S;’ei.s)" Cc\(’):;;a)r
VEN 14| 1.12] 095 1.13] 1.12] 1.03| 1.01] 1.02] 101] 091]  1.04] 008 7%
FNM 0.87] 0.95| 097] 099] 1.02| 1.03] 098] 0.91| 0.92] 092] 096| 005 5%
FNKV | 1.08] 0.89] 091] 0.90] 0.97]| 0.96] 0.96| 0.86] 0.93| 0.90|  094] 0.06 6%
FNPLZ | 0.94] 097| 129] 1.02] 1.02] 1.01] 101] 1.09] 1.06] 1.02]  1.04] 009 9%
FNHK | 1.17] 123 1.19] 1.17] 1.14] 115 1.19] 121] 1.11] 10|  117]| 0.04 3%
FNBR | 0.77] 0.83] 0.80| 0.82] 0.85] 0.79| 0.88] 0.85| 0.88] 0.89|  0.84] 0.04 5%
FNUSA | 1.01] 093] 0.97| 094] 099] 1.02| 1.02] 1.07] 099] 1.03] 1.00| 0.04 4%
FNOL | 0.94] 0.95| 091| 0.88] 0.82| 0.87] 0.90] 0.92| 0.92] 1.00] 091| 005 5%
FNOST | 093] 1.00] 095] 0.96| 0.94] 1.00] 097] 0.91| 0.98] 0.90|  095| 0.03 3%
UVN 13| 112] 1.06] 1.19] 1.13] 1.14] 1.10] 1L16] 120] 132]  Li6| 007 6%

Source: author.

When comparing the average values of all hospitals for the whole period, it can be stated that in the case
of labour costs converted to selected employees, if a hospital reached the above-average value for one group
of employees, so it was the same for the second group.

From the revenues were calculated revenues from sales of services per doctor. Indicator “revenues from
sales of services” is important because it represents hospital’s income from health insurance companies. This

142




performance indicator reflects the most important part of human capital in hospitals. Development shows that
throughout the period above-average value was achieved by The General University Hospital in Prague (VFN),
The University Hospital in Motol (FNM) and The University Hospital Hradec Kralove (FNHK). This criterion
represented particularly interesting value when compared to the average at The General University Hospital in
Prague (VFN). Below-average value throughout the period was achieved by The University Hospital Brno
(FNBR), University Hospital Olomouc (FNOL), The University Hospital Ostrava (FNOST).

Table 3: Revenues from the sale of services per one doctor to average in a given year

2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Average S(]i)ef,.s)t' Ccvoe(;,f?)r‘
VEN 127| 1.33| 1.28| 1.49| 1.71| 1.60| 1.60| 1.55| 1.58| 1.59 1.50 0.14 10 %
FNM 1.04| 1.02] 1.00| 1.05| 1.16| 1.18| 1.15| 1.08| 1.11| 1.09 1.09 0.06 5%
FNKV | 090| 0.87| 0.80| 0.95| 0.90| 0.95| 0.94| 0.88| 1.01| 1.00 0.92 0.06 7%
FNPLZ | 1.04| 1.05| 1.25| 1.00| 0.88| 0.92| 0.99| 1.00| 0.92| 0.94 1.00 0.10 10 %
FNHK | 1.45| 1.45] 1.36| 0.99| 1.08| 1.05| 1.04| 1.06| 1.05| 1.09 1.16 0.17 15 %
FNBR | 0.72| 0.72| 0.75| 0.80| 0.68| 0.70| 0.77| 0.73| 0.75| 0.74 0.74 0.03 4%
FNUSA | 1.03| 1.04| 0.97| 1.13| 1.03| 0.99| 0.91| 0.82| 0.81| 0.78 0.95 0.11 12%
FNOL | 0.76| 0.74| 0.73| 0.78| 0.80| 0.89| 0.80| 0.81| 0.79| 0.83 0.79 0.04 5%
FNOST | 0.95| 0.94| 0.88| 0.91| 0.92| 0.92| 0.98| 0.93| 0.95| 0.93 0.93 0.03 3%
UVN 0.84| 0.85]| 0.98| 091| 0.83| 0.81| 0.81| 1.14| 1.03| 1.02 0.92 0.11 12%

Source: author.

The last analysed variable was the indicator revenues from sales of services per one nurse. During the whole
period the average value was exceeded by The University Hospital Pilsen (FNPLZ) and The University Hospital
Hradec Kralove (FNHK). On the contrary below the average was The University Hospital Brno (FNBR).

Table 4: Revenues from the sale of services per one nurse to average in a given year

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Average S(Il’e 55; Cc‘f)e(fvf")r
VEN L11] 107 092 1.21] 125 1.13] 1.11] 1.17] 120/ 1.15 113 0.09 8 %
FNM 101 1.09| 1.12] 108 1.13| 1.10 1.06 0.98 0.99 0.99 103  0.05 5%
FNKV | 1.01] 0.84] 0.5 0.88) 098 096 096 087 095 0.94 0.92|  0.06 6 %
FNPLZ | 1.03] 1.06 138 1.07] 1.05 1.05| 1.06| 1.14 1.07] 1.04 1100 0.10 9%
FNHK | 1.19 124 118 1.17] 1.11] 109 1200 125 1.14 1.14 117 0.05 4%
FNBR | 0.79] 0.86 0.84 0.83] 0.87 080 0.92] 0.86 090 0.88 0.85 0.04 5%
FNUSA | 099 0.92] 0.94] 093] 099 1.02] 094 093 086 0.82 0.93  0.06 6 %
FNOL | 092 093 0.89] 0.88] 085 0.95 093 095 093 1.04 0.93  0.05 5%
FNOST | 093] 1.02] 0.97] 099 0.94 1.01] 1.000 0.92 1.00] 0.93 0.97]  0.04 4%
UVN 1.01 0.99] 090/ 096 0.85 0.88] 0.82] 0.94 0.98 1.06 0.94  0.07 8 %

Source: author.

The Figure summarizes the findings of the previous text. If the curve for a given variable touches the edge, the
hospital reaches the maximum average value, but it cannot be evaluated, where the specific hospital should
optimally stand. This question would need a more detailed analysis. On the other hand, based on the analysis, it
can be stated that development of individual hospitals significantly differed in the monitored indicators.

Differences might also occur due to existence of specialized centre for treating patients with some serious
diseases (e. g. The University Hospital Kralovske Vinohrady focuses on burn injuries and The University Hospital
in Motol focuses on treating children with cancer).
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Figure 1: Comparison of university hospitals
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Source: author.

4 The relationship between labour costs and revenues per employee

It can be expected that if a hospital has an above-average labour costs per one recalculated doctor (nurse), its
employees could be motivated to reach a higher labour productivity. This means that revenues from the sale
of services should be higher.

Table 5: Dependence between wage costs and revenues from the sale of services per employee

VFN | FNM | FNKV | FNPLZ |FNHK | FNBR | FNUSA | FNOL | FNOST | UVN

Doctors 0.98  0.98 0.97, 0.96] 095 0.96 0.48 0.94] 097 0.99

Nurses 0.97]  0.97 0.97, 0.97] 099 0.97 0.81 0.95 0.98 0.99
Source: author.

The Table clearly shows that between the quantities in the reporting period was positive strong correlation
(except The University Hospital U sv. Anny (FNUSA)). It must be stressed that staff productivity is influenced by
many other factors — e.g by instrumental equipment, but first of all by the composition of treated cases in relation
to revenues for services sold (i.e. mainly payments for medical outputs from health insurance companies differ
significantly according to the individual medical procedures). The high correlation coefficients might be caused
by apparent or conditional correlation between both variables.

5 Conclusions

The first thing that should be in similar analyses mentioned is that monitoring financial results in the health care
sector is a controversial question. Profit maximization is definitely not the main goal of companies operating
in the health care (standard hospitals managed by the public sector). Consequently, it is difficult to determine
which criterion should be taken as maximization or minimization. Nevertheless, financial prosperity is certainly
one of the most important secondary objectives. It is necessary to ensure financial sustainability of health care
system as a whole.

Evaluation of the effectiveness of health care institutions is very difficult in practice. This paper could
contribute to the debate about the hospital effectiveness as it is based on publicly available databases data and uses
simple methods. This could be considered as a positive, because after further elaboration of other costs
(e.g. material consumption), revenues or inputs (e.g. number of beds) it could be easily applied in future practice.
For this it is necessary to determine the "standard" values of indicators that would be considered as standard. The

144



standard would subsequently enable to assess whether the particular institution is efficient and cost-effective or
not. Nevertheless it is always necessary to keep in mind that every hospital is different, because it has a different
case mix, produces various high-quality outputs, uses various numbers and differently structured bed fund and
operates in a different market structure and also treats patients whose health status might be influenced by a variety
of non-medical factors.

Other possible way how to elaborate theme of university hospital's effectiveness can be done as analysis
of hospital technical effectiveness in the Czech Republic as Dlouhy (2009), Dlouhy, Jablonsky, Novosadova
(2007) or Gajdosova (2016). One of the biggest problem, that might appear is unavailability of necessary and
comparable data.
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Identification of Basic Trends in Public Expenditures
of Environmental Protection in the Czech Republic

Miroslav Hajek” — Pavla Kubova®

Abstract. Volume, structure and dynamics of growth of public expenditures on
environmental protection correspond to the aims and objectives of the State
Environmental Policy. Expenditures on environmental protection from public budgets
are an important indicator of the level of environmental protection, not separately, but
together with other instruments of environmental protection. The most significant
central source of the funds is coming from the state budget, state funds through the
State Environmental Fund of the Czech Republic and the defunct National Property
Fund. The aim of this paper is to analyze central public expenditure on environmental
protection in the Czech Republic in 1998-2014, including a prediction for two years.
In connection with the analysis of the structure of expenditure on environmental
protection will be outlined the tendencies observed in development. There are the
main trends observed in the development and forecast for 2 years. Expenditure on
environmental protection stemming from regional budgets, however are not included
in the analysis. In relation to the expenditure of the state budget expenditures has
amounted central government budgets of 3.0%. From the perspective of long-term
development leads to an increase in spending, although with SEF can be expected to
in the coming years and the stagnation of state financial assets even decline.
Keywords: environmental protection, State Environmental Fund CR, state budget,
public expenditure, old environmental damages.

JEL Classification: Q50, Q56, H23

1 Introduction

Expenditure on environmental protection is closely linked with economic development and is therefore subject to
discussions about their optimal level. Discussions will mainly focus on the interaction between public expenditure
and environmental pollution (Barman, Gupta, 2009, 2010). Czech economic transformation has been associated
with efforts to improve the state of the environment, which was in the early 90s one of Central Europe's most
problematic (ToSovska et al., 2010). Following the adoption of a series of major laws on environmental protection
in the Czech Republic (CR) in the early 90s there was a large financial burden on businesses while gradually
increasing the expenditure of public funds. For example Spacek (1993) in its publication lists the cases of big
polluters and pumping huge amounts of funds in relation to compliance with the law. In comparison with other
EU states exists in the Czech Republic, one of the largest private sector share of environmental spending in the
event industry in 2012 was 0.27% VAT (Statistical Yearbook of the Environment of the Czech Republic, 2014).

According to the currently valid State Environmental Policy of the CR 2012-2020 (SEP) can be assumed that
increasing emphasis will be placed on the introduction of the concept of a sustainable economy (General definition
of sustainable development can find an in Act 17/1992 Coll. This concept, although it so far there is no clear
consensus, is gradually being implemented in a number of strategic policy documents and normative legal acts of
many countries and multinational groups.), which is related to the promotion of environmentally friendly behavior
towards the environment. It can be expected a greater emphasis on increasing investment in clean technologies,
renewable energy and sound management of resources non-renewable nature, to protect and strengthen ecosystem
services, biodiversity conservation and the development of sustainable land use. New priorities will place demands
including on public expenditure on environmental protection. These are related to the ongoing analysis of
expenditure with respect to their benefits and provide the basis for the most efficient use of public funds (Marinoni
etal., 2012).

When analyzing the method of funding measures to protect the environment can be found with different
support systems, including co-financing from the financial resources available. Nevertheless, it is quite accurately
determine the rules by which they are used funds from various public budgets (Hajek, 2013).

The aim of this paper is to analyze central public expenditure on environmental protection in the Czech
Republic in 1998-2014, including a prediction for two years. In connection with the analysis of the structure of
expenditure on environmental protection will be outlined the tendencies observed in development.

" doc. Ing. Miroslav Hajek, Ph.D.; Czech University of Life Sciences Prague, Kamycka 1176, Prague 6, Czech
Republic, hajek@fld.czu.cz

Ing. Pavla Kubova, Ph.D.; Czech University of Life Sciences Prague, Kamycka 1176, Prague 6, Czech
Republic, kubovapa@gmail.com
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2 Methodology

The state budget expenditures on environmental protection as well are connected with expenditures of
municipalities and counties. These expenses are not in this article analyzed with respect to transfers of funds from
the state budget and state funds to those local budgets and the need for consolidation of these expenditures.
Expenditure on environmental protection stemming from regional budgets, however are not included in the
analysis. When using the data of local budgets would have to be carried out consolidation. To eliminate duplication
in expenditures are not expenditures of local budgets included in the analysis.

The paper is based on an analysis of public budgets in respect of expenditure on environmental protection. To
a system of public budgets of the CR belongs to the state budget, the budgets of municipalities, towns and regions
and budget-funded organizations. In addition, they have their place in public budgets extra-budgetary funds
primarily the State Environmental Fund CR (SEF). It is basically a formal earmarking some funds from public
budgets, the logic of their income and expenditure, however, is the same (Cernohorsky, Teply, 2011). For the
analysis of public expenditure was chosen approach, which will first describe the overall trends in environmental
improvements and economic growth and pollution discharged, compared with public spending, because they are
used largely on reducing pollution discharged. When compared with the economic growth is not as important own
decoupling, but rather a continuing trend of gradually reducing environmental impact and increasing economic
growth (Wang et al., 2013). The following data is used to assess the reduction of environmental impact: final
energy consumption, greenhouse gas emissions, solid pollutants, SO, NOx. This effect is compared with the
environmental issue of the central general government, which is used to represent the index of development. For
all variables is the index 1 in the base year. An important aspect of environmental protection is to provide funding
for projects aimed at improving the quality of the environment. It can be realized from public funds and EU funds
aimed at improving the status of the individual components of the environment and support sustainable
development (MZP, 2016). The most important national financial resources from which support is provided for
measures in the field of environmental protection, the State Environmental Fund CR and the state budget.

For statistical calculations linear and exponential trend forecast are used for future development based on the
spacing of points a straight line method of least squares. Coefficient of determination R, indicates what percentage
is the variance values of the dependent variables y (expenditures in million CZK) explains the changes in values
independent variables x (years). The coefficient values from 0 to 1, the higher, the better the model is found
(Hindls, 2007). In the case of linear regression coefficient of determination is equal to the square of the Pearson
correlation coefficient.

_Z(ﬁ,*?)z (1)

The paper also calculated the correlation coefficient (2). If the random variable X and Y are quantitative random
variables with a common two-dimensional normal distribution, a specific value (x;, y;), (x2, ¥2), ... (X, y) sample
correlation coefficient is given by:

> -H0, - )
= @

Ji(x, — Y, -5

The following Table 1 describes the use of central funds for the purpose of environmental protection.
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Table 1: Use of central funds for the purposes of environmental protection

Former National Property Fund,
State budget SEF CR now part of the state financial
assets

Reimbursement  of costs  for
measures that eliminate
groundwater contamination, soil
contamination and dump harmful
waste.

Investment and non- | Promotion of investment and non-investment
investment support. actions to improve the environment.

Among other things, pays the | Does not cover the cost of disposing of ancient | Pays only the costs associated with
cost of removing old material | environmental burdens (focusing on preventive | the removal of old environmental
environmental liabilities. measures). burdens on the privatized property.

It supports long- and short-term priorities of
environmental policy, allows operational changes | Only solves a specific problem
aid in relation to the ongoing correction of the | of environmental protection
priorities of environmental policy.
Source: Hajek (2009)

It solves the long-term
priorities of environmental
policy.

The SEF is a special institution that is a major financial-resource in protecting and improving the environment. It
is one of the basic economic instruments for the fulfillment of obligations stemming from international conventions
on environmental protection, the obligations of membership in the European Union and the State Environmental
Policy (SEF, 2016). Fund revenues consist primarily of payments for polluting or damaging the individual
components of the environment (fees for wastewater discharges, charges for removal of land, air pollution fees,
and fees for waste disposal) and the related repayment of loans and interest. The amount of these payments directly
affects the amount of expenditure on environmental protection. Therefore, the development expenditure SEF is
variable. The analysis will focus on monitoring the dependence of these expenditures on various factors, including
income, but also the priorities of the State Environmental Policy of the Czech Republic (SEP) and the SEF
priorities, or other connection. Prediction of spending and corresponds to the actual results of the analysis and
development is primarily based on changes in payments by environmental laws.

Different development payments in case the state budget, primarily because the costs are not limited incomes,
as in the case of SEF. This is essentially a reallocation to other priorities within the budget approval and expected
long-term tendency towards solving the problem of environmental protection, at least related to SEP 2020. On the
basis of long-term trends in spending can be used to predict the statistical methods (Stanciu, Brezeanu, 2012).

Data for analysis was obtained from statistical reports, particularly the Environmental Protection Expenditure
Account (EPEA), which are available to the broader context of expenditure (Broniewicz, 2007) and the
methodology was developed in Eurostat. For the purposes of this article, the data gathered from the Statistical
Yearbook of the Environment so that it can be used more detailed information for analysis and management reports
of SEF, where there is more information for analysis and prediction. Information on measures for the removal of
old environmental burdens is regularly reported on the website of the Ministry of Finance. Authors used time series
analysis (linear and exponential trend) with two-year forecasts for expenditure on environmental protection in the
Czech Republic. At the time series, which came out coefficient of determination low values were expenditures on
environmental protection from the SEF and state funds competently estimated.

3 Results

In this part of results will be analyzed domestic sources of financing environmental protection, foreign sources
and predictions.

Domestic sources of financing environmental protection

The following Table 2 shows the expenditure from the central public sources (state budget, state funds and the
National Property Fund) on environmental protection in the years 1998—2014. In proportion to the expenditure of
the state budget expenditures on environmental protection peaked in 2011 and 2012 (in the amount of 3.0%)
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Table 2: Expenditures from public sources on environmental protection in 1998-2014

Source of expenditures
Year (¢) | State budget State funds” State financial assets ' Total
(mil. CZK) (mil. CZK) (mil. CZK) (mil. CZK)
1998 4,732.4 2,278.4 2,174.0 9,184.8
1999 5,540.2 2,609.7 1,768.0 9,917.9
2000 5,038.4 2,884.4 2,143.0 10,065.8
2001 4,313.7 3,711.3 2,727.4 10,752.4
2002 4,954.8 4,131.8 3,230.0 12,316.6
2003 5,088.2 4,722.6 2,5873 13,298.1
2004 6,613.8 4,203.2 3,563.3 14,380.3
2005 7,547.5 3,448.2 6,022.0 17,017.7
2006 16,252.8 2,406.0 5,172.0 23,830.8
2007 18,169.1 1,700.0 6,325.0 26,194.1
2008 11,759.2 2,049.8 5,728.0 19,537.0
2009 16,481.6 2,068.7 8,466.4 27,016.7
2010 18,473.3 4,444.7 5,921.1 28,839.1
2011 19,977.8 10,898.2 3,389.0 34,265.0
2012 19,860.1 11,267.6 3,392.0 34,519.7
2013 20,986.8 2,607.0 2,295.0 25,888.8
2014 33,726.7 3,540.6 1,155.0 38,4223

Source: MoE (2006) a CENIA (2014) a CEI (2014), own elaboration

In Table 2 is evolution of public expenditure is detected in the years 1998-2014. In 2008, the value of
expenditure from the previous two years dropped significantly due to the exclusion of European subsidies. In 2009,
the value of spending increases again almost to the level of 2006. In 2010, the amount of expenditure differs
compared to 2007 amount 300 million CZK. Increase in spending in 2006 and 2007 was caused by the inclusion
of European funds. In percentage terms, the largest decline in spending from the state budget recorded in 2008 by
more than 35% compared to 2007.

The largest increase observed values was recorded in 2006 by more than 115%, and then in 2009 by more than
40% compared to 2008. In 2013 it was recorded a rapid decline in the total expenditure, which has a relationship
with the established legislative changes (Kubova et al., 2013). Expenditures of the State Environmental Fund
according to Hajek (1993), gradually rising, which is due to the gradual increase of charges for environmental
pollution (most important income of the Fund). According Peszko (1999) it is a manifest tendency declining share
of public expenditure on environmental protection in all states in conversion to a market economy. This view was
not historically confirmed.

According to Hajek (2009) should in future pay more attention to the income in order to maintain the
operability of the SEF to secure new priorities. Figure 1 shows links between final energy consumption,
greenhouse gas emissions, solid pollutants, SO2, NOx and expenditures of public budget.

* State Environment Fund and State Agricultural Intervention Fund.

" 1% January 2006 was National Property Fund repealed by Law no. 178/2005. Its expertise and resources expended for the removal of old
environmental damage now administered by the Ministry of Finance CR outside the state budget. In Table 2 are listed under this item expenses
for the remediation of past environmental damage incurred before privatization.
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Figure 1: The links between expenditures of central public budgets, final energy consumption, greenhouse
gas emissions, solid pollutants, SO2 and NOx (the change compared to 2006)
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Source: Report on the environment of the Czech Republic

Foreign sources of financing environmental protection

Accession to the EU in 2004, the Czech Republic gained access to the spending of European funds. These include:
Financial mechanisms EEA and Norway, Phare/Transition Facility, Revolving Fund of the Ministry of the
Environment, LIFE, Operational Program Infrastructure, Operational Program Environment (OPE), Cohesion
Fund, etc. (MZP, 2016). In Figure 2 are quantified funding from EU funds for projects in the environmental field.
In the OPE was from the beginning of the period to the end of 2014, filed almost 26,000 project applications
requesting support from EU funds amounting to 9.8 billion EUR (Annual report OPE, 2015), which far exceeds
the original overall allocation. Nevertheless, the final decision on granting subsidies reached by the end of 2013
projects corresponding to only 54% of the initial allocated amount that was actually spent only 43% of the
allocation.

Figure 2: Allocation of financial EU funds to projects in the field of environment
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Source: MoE CR, own elaboration

The total loss for the year 2013, when implementing the program OPE will be in the range of 7.2-8.2 billion
CZK depending on the acceptance of documents to reduce the loss by the European Commission (CENIA, 2015).
Operational Programme Environment 2014-2020 builds on the Operational Programme Environment 2007-2013.
For the applicant has in store in the next few years nearly 2.637 billion EUR. From 2014 can be expected to
increased uptake of European funds and the related listed below, increased utilization SEF and the state budget.

Prediction of state budget expenditures

In the first column, the forecasts for 2015 and 2016 using a linear trend. In the second column of the Table 3 is a
calculated value estimation exponential growth based on existing data from Table 2.
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Table 3: Forecast value of expenditures on environmental protection for 2015 and 2016 using linear and
exponential trend

Forecast (mil. CZK)|Forecast (mil. CZK)
Year () Linear trend Exponential trend
2015 26,505.3 32,698.3
2016 28,540.8 36,302.7

Source: own elaboration

Figure 3: Forecast value of expenditures on environmental protection for 2015 and 2016 using linear and
exponential trend
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Figure 3 shows forecast for years 2015 and 2016 with coefficient of determination R (1).

Exponential trend line is useful in the case where the data values increase or decrease constantly increasing
speeds. It can be statistically expected in 2015 the expenditure value 32,698.3 million CZK and in 2016 it can be
expected 36,302.7 million CZK (exponential trend has a higher coefficient of determination R = 0.8865). This
means that 88.65% of the variance y of the dependent variable y managed explains exponential function.

The paper also calculated the correlation coefficient » (2). The larger the absolute value of 7 is, the closer the
correlation between the two variables. The positive correlation coefficient indicates a positive correlation between
variables (r = 0.909106055).

Prediction of expenditures SEF

The expenditure of state funds comprises mainly expenditures SEF. SEF expenditure predictions are based on
expected revenues. It is due to the fact that long-term spending has similar development as revenue excluding
fluctuations in 1998 and 2003, which were given to politics SEF. Figure 4 shows revenues and expenditures SEF
in 1992-2014 with no inclusion of expenditures related to the program "Green Savings in the years 2010-2013. In
recent years, the Green Savings program has been funded by the Ministry of the Environment and is not reflected
in spending SEF. In connection with the character of the process of expenditures on environmental protection in
the Czech Republic cannot be used prediction time series via the least squares method, the coefficient of
determination (1) reached a mere 0.19.
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Figure 4: Revenues and expenses SEF in 1992-2014
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Source: Report on the environment of the Czech Republic

In development in recent years can be expected increased drawdown of European funds and thus co-financing
from the SEF. This tendency was reflected sharply in 2014, but the next two years will fall again to the level of
income, which is long-term (20 years) decreasing. We can expect to achieve the level of expenditure 2.5 billion
CZK in 2015 and 2.1 billion CZK in 2016. Increased revenue and thus spending in the long term can be expected
only in the context of the adoption of amendments to laws on water, waste and the law product end of life and their
effectiveness, it means since about 2018. It may be an increase of about 500 million CZK.

Prediction of expenditures from the state financial assets

In connection with the character of the process of environmental expenditures from the state financial assets in the
Czech Republic in 1998-2014 cannot be used prediction time series via the least squares method, the coefficient
of determination (1) reached a mere 0.19. Expenditure for the removal of old environmental burdens gradually
decline in the last five years (Figure 5). It is due to the financing of specific measures and the fact that most of the
actions have already been implemented. Towards the end of the 1 half of 2015 amounted to a guarantee of the
actual amount of 154,414 million CZK and implementation agreements were linked 63,586 million CZK, of which
were spent 59,772 million CZK. This implies that in the coming years remains to draw 6% of funds earmarked to
repair the damage. It can therefore be expected in the coming years, a slight drop in expenditure until all of the
funds tied in implementing agreements. In 2015 will fall drawdown to about 800 million CZK and in 2016 to about
500 million CZK.

Figure 5: Expenditures of the state financial assets in 1998-2014 (from 1998 to 2005 expenditures of
National Property Fund)
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Source: Report on the environment of the Czech Republic

4 Discussion

‘When long-term comparison of data from 2000, when the state budget expenditure amounted to 5.4 billion CZK,
can be seen an unprecedented rise in 2010, when the final financial sum amounted to almost 18.5 billion CZK —
released funds increased to nearly 3.5 times. A large portion of these expenditures are funds from the EU pre-
accession funds, and since 2004 the Structural Funds, which serves primarily to offset the environmental situation
in the Czech Republic with other developed EU countries. Significant increase in spending from the state budget
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can be observed in 2006 and 2007, when the involvement of funds from European funds to the financing of
environmental protection in the country. These funds were released in 2008 to the newly prepared programs in the
field of environmental protection, which resulted in a significant annual decrease in these expenses. Since 2009,
spending on environmental protection from the state budget is growing again, because of the use of funds for co-
financing projects to protect the environment. In 2010 the state budget expenditures on environmental protection
18.5 billion CZK, this leads to a further increase compared to 2009 2 billion CZK. Regarding the municipalities
within current expenditures represent the largest proportion (almost 19%) of expenditure on local government,
they are spending on social affairs (15%) and are significant expenditures on environmental protection, which
make up 7% and 60 % expenditure on waste management. The share of environmental capital expenditure is 3.1%
(Provaznikova, 2009). Public expenditures in the field of environmental protection are the important part of total
public expenditures even in time of financial crisis their amount will not decrease notably, thanks to the active
policy of European Union (Soukupova, 2010). International organizations already recognize the complexity of
size and efficiency of public expenditures and their management to protect the environment. There have been
formulated advices referred as ”good practices” for the management of public expenditure (OECD, 2003).
Morgenstern et. al (2001) shows that reported expenditures are often cited as an assessment of the burden of current
regulatory efforts (the potential for both incidental savings and uncounted costs means that the actual burden could
be either higher or lower than reported values). Fisher et al. (2003) found that there is no unambiguous case for
preferring any of these policy instrument (depends on the costs of innovation, the extent to which innovations can
be imitated, the slope and level of the marginal environmental benefit function and so on).

While economic changes and environmental legislation and investments rapidly reduced emissions of
pollutants in the 1990s, environmental investment dropped sharply over the review period, falling from 2.5% of
GDP in 1997 to 0.7% in 2002. This partially explains the lack of progress in reducing the high levels of pollution
and energy intensity. Expenditure for pollution abatement and control (estimated at 1.3% of GDP in 2003) was
expected to be increased to implement new legislation and EU-related commitments. Overall, EU accession
requirements related to the environment are expected to necessitate EUR 9 billion between 2004 and 2010, with a
large part for water issues. This is despite important support expected from the EU through the European Cohesion
Fund and Structural Funds. It is therefore essential for the Czech Republic to improve the cost-effectiveness of its
environmental policies. Recommendation: increase environmental expenditure to levels needed to implement the
EU environmental acquis, including by use of revenues from economic instruments and EU financing (OECD
2005). On the other hand, public expenditure as the indicator is somewhat controversial because it does not reflect
the current state of the environment and the level of care of it.

5 Conclusions

Expenditures on environmental protection from public budgets are an important indicator of the level of
environmental protection, not separately, but together with other instruments of environmental protection. In
relation to the expenditure of the state budget expenditures has amounted central government budgets of 3.0%.
From the perspective of long-term development leads to an increase in spending, although with SEF can be
expected to in the coming years and the stagnation of state financial assets even decline. In any case, the increasing
tendency of spending has a positive impact on environmental protection in harmony the SEP. It can be statistically
expected in 2015 the expenditure from state budget value 32 698.3 million CZK and in 2016 it can be expected 36
302.7 million CZK. Expenses for the removal of old environmental burdens were solved until 2005 through the
National Property Fund and after the abolition through the state financial assets. It can be expected that expenditure
will gradually decline.

It can be expected to achieve the level of expenditure from SEF 2.5 billion CZK in 2015 and 2.1 billion CZK
in 2016. Expenditure for the removal of old environmental burdens gradually decline in the last five years. It can
therefore be expected in the coming years, a slight drop in environmental expenditure from state financial assets
until all of the funds tied in implementing agreements. In 2015 will fall drawdown to about 800 million CZK and
in 2016 to about 500 million CZK.
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Density & Economy: Power of decision-making
Tomés Hudeéek” — Pavel Hnili¢ka" — Martin Dlouhy* — Ondtej Bohag®

Abstract. The greater the impacts of our decisions, the greater the importance of the
quality of our decisions. In the city governance impacts of decisions made by decision-
makers are enormous. This paper describes the results of our preliminary research
focused on the relationship between population density and building and running costs
of the city. Our attention is directed at the level of city blocks. We consider three types
of buildings — atrium blocks, row houses and single houses. The main aim of this
article is to compare building and running costs of public spaces and the number of
inhabitants using these public spaces. The differences between the building and
running costs seem to be very big which can lead to a new attitude towards land use
planning of our cities. The beginning is devoted also to the embedding of this issue
more deeply into the field of evolution of complex systems and the key role of human
decisions in this process.

Keywords: density, city, economy, decision-making, structure

1 Introduction

In a long history of human society the main three scientific branches — natural, human and theological sciences —
have taken different directions. Each of their newly discovered pieces of knowledge and, of course, their former
goals, too, have pushed them further and further apart. We need to appreciate the contemporary era when quantum
physics has identified the immanent presence of the stochastic phenomenon in our world (e.g. Dirac 1982), human
sciences have begun to use many analogies and evolutionary principles from the animate as well as inanimate
nature (e.g. Giddens 2009, Harari 2013) and also leading personalities of various churches (Habdgood 1994, cited
in Coveney & Highfield 1995) have admitted evolutionary principles in a similar way to those advocated by natural
sciences. However, for this penetration we should not look only into marginal fields of these most fundamental
branches of science. Not only the evolutionary process, the evolutionary point of view, alteration of chaos and
order, seems to be an obvious interconnection in our complex knowledge of reality. Our ability (and also necessity)
to decide is a similarly important connecting link. After all, what is the difference among a decision, a stochastic
decision (physical transcendence) and the will (theological transcendence)? We consider this relatively wide
domain — the decision making process, the governance of the city, land use planning — to be similar linking
connections among the main branches of science. We are convinced that this approach can be of use not only to
decision makers, planners and politicians but also to genuine scientists.

It is very difficult to find an adequate border between regulation and free evolution. The long-term discussion
across almost all branches of science can be perceived as evidence of this (e.g. Haldane & Madorous 2012). Even
in the realm of the city governance the same discussion has been led for many years. Thus, it is possible to find
totally different precedent examples of successful cities some of which are subject to extreme types of regulation
and others are not (e.g. Lindner 2016). From a static point of view, it is almost impossible to decide which direction
is the right one and which one does not lead anywhere. Even if we consider uniqueness and individuality of each
respective city. It is logical because cities are complex systems, complex organisms, cores of regions, cores of
places of concentrated natural, human and societal energy, places with the immanent presence of bifurcation in the
evolution process. The complexity of a city is a very influential factor even if our viewpoint is evolutionary and
not static. To find a better choice in the city development within the decision making process, we need to overcome
this complexity. The only solution is to use the opposite approach — simplicity and rigorous division of structures
in our reality, in accordance with their time duration, importance and senescence.

Of course, we do not wish to describe all evolutionary structures in the lifecycle of a city. Hence we try in this
article to use a point of view of one aspect of decision-making process — decisions in the field of land-use planning:
How the structure of blocks and types of building can influence the building and running cost. Our goal is to find
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a simple and understandable relationship which can be finally used as a basement for city land use policy. We are
convinced that our approach can serve also as a guideline for other researches in this field as well as for decision
makers.

2 State of art: Evolutionary standpoint on city forming structures

Before we begin to apply our findings in a specific way, it is necessary to unify the terminology on the most
elementary level. The evolution of all types of systems, from the simplest to very complex ones (e.g. social,
geographical, economical), is, on one hand, relatively autonomous and, on the other hand, almost in every small
step in the course of the process of evolution the stochastic decision takes place. As we have mentioned at the
beginning, we can use the word “will” when trying to find the most general meaning. Moreover, this word does
not sound badly when making decisions in complex socio-geographical systems. Similarly, regarding the
knowledge of natural sciences where the ability of the matter to organize itself (self-organization) is arising, when
the amount of energy/information flowing into the system exceeds the breakpoint, we can find the same principles
in everyday human activities and decisions (Mitchell & Newman 2002). 30 years ago, famous researches in
chemistry and biology termed it a “dissipative structure” (Prigogine & Stengers 1984). However, in the following
text we are going to call it more generally, just “a structure” or, if you like, “an evolutionary structure”.

These evolutionary structures could be logically categorized by their stability in time. Analogously, we can
use the words “older” and “younger” or “newer”, even though there is a little difference in the meanings. In the
example from our reality, the concentration of people in cities, their need to share more and more means and
institutions, is an older and a more stabilized structure than e.g. the choice of means of transport for commuting.
Many research papers have been written on the means of transport and people’s choice of transport vehicles (e.g.
Hudecek 2010) and it is easy to find practical examples of these measures in different European cities. On the
contrary, it is very difficult to set some regulations against the concentration process of inhabitants and even though
there did exist some ideas, the influence of these policy measures were usually short-termed and not so effective
in the long run (Blazek & Uhlit, 2011).

Another example of the stability of evolutionary structures which is also important for our research is a long-
term aspect of the structure of the city. By the term “structure of the city” we mean localization of streets, public
spaces and buildings. Frequent changes in the functions of buildings stand in opposition to this structure (Hnilicka
2005, Koucky 2006). Houses were almost always built with a clear goal of their utilisation but because of economic
cycles or changes in their ownership their use altered quite frequently. These days, hardly anyone knows where a
blacksmith or a butcher were. The original houses have been reconstructed probably many times but very certainly
there is some other building standing at the same place which respects the shape of the street and the same border
of public spaces.

This division of structures resulting from the aspect of their stability has, outside of the theoretical framework,
also extreme impacts on the city economy. In this sense, we want to quantify the impacts of the decisions of the
city self-government. It makes a big difference whether the decisions on the level of the city council in the field
of land use planning “attack” some sTable (stabilized, older) structure or some unsTable (newer, younger)
structure. The main goal of this preliminary research described in this paper is the relationship between building
and running costs of public spaces on one side and, on the other side, the population density, the number of
inhabitants using these public spaces. We are not taking into account the impact of the “inner life” of the
buildings/houses because their function is considered as a young and not sTable structure. UnsTable structures
should be more left to their own natural evolution and stochastic processes. They are not fit for wide regulations
or, if really necessary, only for small or general ones and preferably not on the level of the city government. Our
attention is focused on more stabilized structures — the concentration process and population density (e.g. Hampl
1998). Moreover, there is a big advantage of the stability and its easiness of quantification.

The relationship between population density and costs per person is an old but not so frequent topic of scientific
research papers (e.g. Janak 1929, cited in Hnidkova 2009, Troger 2014). However, a related relationship between
mobility of people and population density was calculated precisely almost 20 years ago and written down by
Newman & Kenworthy (1999). While the population density oscillates around 30 inhabitants per hectare, the
optimal means of transport used for serving the location is a car. Greater population density — more than 50 p/ha
— allows in economic terms for the usage of public transport, buses. The authors say that if the city density is
greater than 100 p/ha, the “city of short distances” arise and everyday moving around the inner city can be done
on foot. This perspective is quite well founded on our division of evolutionary structures which we have described
above. Now we are ready to go deeper into our specific issue and we can try to find, with the help of this approach,
some better solutions for city decision-makers.
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3 Relationship between population density and costs of public spaces

A common city quarter — Dejvice — in the sixth city district of Prague was chosen for our analysis. It is situated in
the centre but not in the historical centre of the city of Prague. The well-known square, Vitézné namésti, and its
surroundings were planned and mostly built in the first half of the 20™ century. The structure of city blocks, a
common type of used urbanism, other characteristics like street line, compactness of houses, ecological suitability
— the existence of two small local parks, all these aspects could be perceived as typical for the outer centre of
Prague. Our chosen quarter is 67,206 m? large, out of which 25,273 m? are taken by the houses — atrium blocks.
The rest of the quarter consists of public spaces which a) belong to the city, b) the city is responsible for their
construction and maintenance, c) are divided into a park area and other public areas and streets. You can see the
present structure of the blocks, streets and public spaces in Figure 1.

Figure 1: Selected quarter of the Dejvice district in the City of Prague

n"» P
ource: Hnilicka (2014)

Now, our approach has to be divided into two directions. Firstly, based on the data from Institute for Spatial
Development (Simkova & Vlk 2015) and on the long-term work experience of authors (Hnilitka 2014) have
counted building and running costs which have to be covered by the city council for this quarter in accordance
with the size of the area. The size of the space covered by infrastructure or parks and greenery were precisely
measured with the use of the same sources and calculated on digital datasets of the City of Prague. Aggregate
prices are logically resulting from the fact that fixed costs of the construction of sewerage or water pipes are almost
the same, no matter how big the diameter of the pipes is. Running costs would show up anyway. In addition, the
less densely populated area the smaller size of public spaces in comparison to the built-up area. We embodied this
fact in this paper, too. We surely ignore some other details, however, the results described further in text justify
our approach because the differences are too big to be influenced by these details. The estimation of total costs in
10 years is shown in Table 1.

Table 1: Estimated total costs

Building costs (CZK)
streets + infrastructure 3,000 CZK/m? CZK 83,556,000
greenery 300 CZK/m? CZK 805,000
Total CZK 84,361,500
Running costs (CZK)
upkeep [ 25 CZK/m%/yr [ CZK 763,425
Total costs per 10 years (CZK)
building costs 84,361,500/70 yrs CZK 12,051,643
running costs 250 CZK/m*/10 yrs CZK 7,634,250
Total CZK 19,685,893

Source: Hnilicka (2014)

Secondly, in our quarter, we consider three types of buildings. Atrium blocks, semidetached houses which we
call row houses and the less densely populated single houses. We could provide a long description of exact
meanings of each of these categories but for the sake of simplicity these types of buildings are shown in Figure 2.
On the left side there is displayed the actual state of the quarter. Our draft of distribution of row and single houses
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is shown in the middle and on the right side of the Figure 2. We have left two small local parks in the quarter at
the same place as they are in reality.

Figure 2: Types of houses

Source: Hnilicka (2014)

The results of our analysis of the number of inhabitants and the population density are shown in Table 2. Last
two lines of this Table show the difference between the total cost of the building and running costs in 10 years per
person. As a reference, for comparison with other two categories in this value, we have chosen the category of
atrium blocks. From the last line of the Table it is obvious that planning and constructing single houses consumes
nearly four times more public expenditures that are necessary for building and running public spaces by the city.
The two outer categories differ at least 15 times.

Table 2: Estimated total costs

Atrium blocks | Row houses | Single houses
area (m%) 67,206
public spaces (m?) 30,537
built up area (m?) 25,273 11,605 4,896
number of floors (m?) 6 3 2
gross floor area (m?) 151,638 34,815 9,792
number of inhabitants 2,166 497 140
density (pop./ha) 322 74 21
total cost per 10 Years (CZK) 19,685,893
total cost per 10 Years per person (CZK) 9,088 \ 39,581 | 140,728
ratio (Atrium blocks = 1) 1] 4] 15

Source: Hnilicka (2014)

4 Conclusion and discussion

On a very simple yet a real example we have shown that if we changed the types of buildings in a city quarter with
the size of 67,000 m?, the city expenditures would be many times higher. And we should state we have omitted a
lot of details which could surely diminish our results.

The differences between the building and running costs in our three categories of buildings are very big which
inspires us to go deeper into this issue. If we prove our conclusions by using more detailed analyses, it can lead to
a new attitude towards land use planning of our cities. The present state of art of the city land use planning is
naturally formed by national laws and financial systems of shared taxes in respective regions. The only type of tax
in the Czech Republic — property tax — is suggestible by the cities. Results of our preliminary research show that
municipalities should be strongly motivated to increase their population density — in the centre or in all. If it is
done e.g. by changing property tax into poll tax and clearer separation of municipal, regional and national taxes is
a political question. Poll tax is reflecting, in a better way, the relationship between population density and city
expenditures. We believe that our research brings not only a new piece of knowledge to improve the land use
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planning in our cities, e.g. appropriate development of brownfields, but it will also trigger a discussion of the
desirable change in the Czech legislation in the same field.

On the general level of our research it is apparent that awareness and articulation of structures in the evolution
of complex systems can free the hands not just to researches but also to city planners and decision-makers. Such a
problematic and complex issue can be thus split off into a binary decision process. Impacts of these decisions are
quite easy to quantify and decision-makers can use them as a simple and intuitive tool. In the words of this paper,
a good decision could save the public expenditure about 15 times in comparison to a bad decision. Municipalities
should be so careful when allowing semidetached or single houses according to the future expenditures.

Of course, we can discuss a lot of other issues, as if greater density of a city and smaller expenditure per capita
were not from the perspective of a different scale — region or country — at the same time the cause of bigger
expenses on part of the whole unit. In complex systems everything is in a way connected to everything else. We
are even convinced that not even this question should be preferred to the possibility of saving money during the
planning and decision-making processes.
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Volatility of growth of public expenditures on education and its
impact on economic growth
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Abstract. The goal of this paper is to analyse whether a volatility of growth of public
expenditures on education negatively influences economic growth. The analysis is
done on new data for years 1995 — 2014 with cross-country regression on selected EU
countries. This method revealed that aforementioned hypothesis is valid, and that
variance of these expenditures inhibits growth of GDP. Therefore I suggest
restrictions on random and short-term expenditures and recommend, contrariwise,
long-term strategy and in advance planned changes in expenditures.
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1 Introduction

Education as an activity increasing a stock of human capital is example of mixed good (Brown and Jackson, 1990).
Therefore it can be financed either way from private, or public sources. The dominant source in European Union
are public expenditures as we can see on Figure 1. Importance of education for economic growth is explained due
to existence of the above-mentioned stock of human capital. Human capital positively affects economic growth
(Lucas, 2015, Manuelli, and Seshadri, 2014), although opinions about the strengths of this relationship differ
(Mokyr, 2013, Bils, and Klenow, 2000). But if we accept this positive relation, then the question is how a state
can influence human capital? The answer is through education (Becker, 1993). And one of the ways for a state to
change education is through financing system, a change of volume of resources.

Figure 1: Share of expenditures on education in 2012
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Source: OECD (2016a, 2016b), own processing.

Increase in resources of publicly financed educational institutions (further only “institutions”) is obviously a
positive change for these subjects. Another option is decreasing resources which is negative for institutions. From
the perspective of risk we can assume that the institutions are at the similar position as investors on a financial
markets. Increasing in resources is the same as increasing in price of stocks (capital return), and vice versa (capital
loss). Investor has two main options, first he or she can maximize return for given risk, or minimize risk for given
return (Markowitz, 1952). If the institution is fully financed from public resources, its abilities to maximize
“return” are limited. Therefore only possible option left is to minimize risk for given return (given by a state).

From this point of view the risk has only negative dimension. Mathematically it can be approximated as
variance of change in public resources given to these institutions. But suppose that they can drive the risk only for
outputs because only outputs are under their control. It means that institutions constrict their activities which may
have negative effect on stock of human capital.

On macroeconomic level decrease in stock of human capital will decrease long-term economic growth. The
possible transmission can be shown as: higher volatility of growth of public resources — lower activities of
educational institutions — lower stock of human capital — lower GDP growth. And this is main hypothesis of this

" Ing. Jakub Kramata; Department of Public Finance, Faculty of Finance and Accounting, University of
Economics, nam. W. Churchilla 4, Prague, Czech Republic, xkraj109@vse.cz.
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paper that the volatility (approximated as variance) of growth of public resources for education has negative impact
on GDP growth.

The paper is divided into two parts. First part explains the methodology and used data from European Union
countries in years 1995 - 2014. The second part shows with help of cross-country regression empirical evidence
that main hypothesis is valid.

2 Methodology and data

Methodology was taken from Gong and Zou (2002). They did similar analyses on sample of 90 countries for years
1970-1994. For every variable was calculated its mean rate of growth (% change), and its variance of growth, for
this period. Economic growth approximated as growth of GDP is dependent variable and from Gong and Zou
(2002) we know that it can be expressed as equation (1).

@ = 9(Ugu, gz, e Bgns 01, Ogzs -e» Ogns Z) (1)
where @ = rate of economic growth,
Ugi = mean growth rate of i-th item of public expenditures by their function where
(i=1,..,n),
(rgzi = variance of growth rate of the i-th item of public expenditures by their function
where (i = 1,...,n),
Z = other variables affectmg growth.

Theoretical basics for equation (1) are shown in equations (2), (3), and (4). In equation (2) change of output in
time can be split into two parts: deterministic and stochastic (Turnovsky, 1993). The deterministic component
f (k) is represented by the mean rate of output per unit of time. The stochastic component represents random
effects which influence output. Equation (3) is telling us that this division on deterministic, and stochastic,
components is also valid for governments (public) expenditures. More detailed and complete mathematic
derivation of model is in Gong and Zou (2002), final equation is equation (4). The importance of equation (4) for
this model is clear when we differentiate it with respect to o, gl, respectively with respect to ug;. The results are
again in Gong and Zou (2002), and in nutshell the derivative is positive when gamma is greater than one and
negative when gamma is between zero and one.

dY = f(k)dt + h(k)dy, (2)
where  dY = change of output,
f(k)dt = deterministic component (mean rate of output per unit of time),

h(k)dy = stochastic component (stochastic shock).

For purposes of this paper it’s important to interpret these conclusions that the overall effect of change of
public expenditures and their volatility depends on elasticity of intertemporal substitution (inverse gamma). Lower
elasticity of intertemporal substitution, and higher volatility of public expenditures, lead to increase in savings
(decrease in consumption) and then to increase in investments. Finally it increases economic growth. On the
contrary higher elasticity, and higher volatility, lead to decrease in economic growth. In a similar way it works for
mean growth of public expenditures.

dg; = pg,g:dt + o4,9:dz, 3)
where  g; = i-th government expenditures where (i = 1, ...,n),
Mg, = mean of the growth rate of i-th item of public expenditure where (i = 1, ...,n),
dg, = volatility of the growth rate of the i-th item of public expenditure where

(i=1,..,n).
What is valid for public expenditures is also valid for educational institutions. Higher volatility leads to
decrease in investments which in case of these institutions lowers the stock of human capital, and at last it decreases
long-term economic growth.

dw c
¢ =E% =1 -Dan +1,(1-n) - 2], @)
where ~ w = total wealth where (w = capital stock + government bonds),
T = rate of income tax,
A = constant where (dY = Ak(dt + dy)),
n,,np = holding shares of capital and bonds where (ny, +n;, = 1),
I = deterministic return on government bonds,
_1
c = consumption where (i =[6(1-y)] V).
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Data are from three sources. The first one is database TED (Total Economic Database, 2015), where
information about GDP were obtained (GDP is converted in Geary Khamis PPP). Next source is Eurostat (2016)
for information about shares of each government expenditures on GDP according to COFOG (Classification of
the Functions of Government) classification. The third source is OECD (Organisation for Economic Co-operation
and Development, 2016¢) for population numbers. These data are input variables in this empirical model.
Summary is in Table 1. Every explanatory variable from Eurostat was recalculated for estimation. The taken
percentage value of these expenditures was multiplied by GDP from TED to get adjusted absolute values for each
year. In next step, the mean value of each variable was obtained as average of year on year ratios of calculated
annual values for each variable. Finally, the variances are calculated for these annual means values.

Table 1: Variables and theirs abbreviations in the model

Variable name Model (mean, variance) Source
Gross domestic product per capita, GrowthMean, TED, OECD,
General public services, GenMean, GenVar, Eurostat,
Defence, DefMean, DefVar, Eurostat,
Public order and safety, PubMean, PubVar, Eurostat,
Economic affairs, EcoMean, EcoVar, Eurostat,
Environmental protection, EnviMean, EnviVar, Eurostat,
Housing and community amenities, HousMean, HousVar, Eurostat,
Health, HealMean, HealVar, Eurostat,
Recreation, culture and religion, RecMean, RecVar, Eurostat,
Education, EduMean, EduVar, Eurostat,
Social protection, SocMean, SocVar, Eurostat,
Population, Pop, OECD,
GDP in 1995, GDPinit, TED.

Source: TED (2015), Eurostat (2016), OECD (2016c¢), own processing.

Data coverages years 1995 — 2014 and concerns these countries: Belgium, Bulgaria, Czech republic, Denmark,
Germany, Estonia, Ireland, Spain, France, Italy, Latvia, Lithuania, Luxembourg, Hungary, Malta, Netherland,
Austria, Portugal, Romania, Slovakia, Finland, Sweden, United Kingdom, and Norway. The rest of countries from
European Union were discarded for missing data for more than 3 years. Countries with missing data up to three
years were included (Bulgaria is missing 3 years, United Kingdom 2 years, and Norway 1 year), and their missing
values were replaced by average value of the rest of their values.

3 Empirical Evidence

For empirical analysis was chosen cross-section regression, specifically cross-country regression. It is
straightforward linear model as can be seen on equation (5).

@ = Po + PrXy + PoXot.. . APp1Xnoy + BuXn T u, (5)
where @ rate of economic growth,
X; = value of i-th variable from Table 1 where (i = 1, ...,n),
B; = parameter to estimate where (i = 1, ...,n),
u = other factors.

The result of first estimation are in Table 2. We can see that the coefficient for volatility is negative which
supports the hypothesis about negative influence of volatility of public expenditures on education growth on
economic growth, but it must be stressed that statistically the results are insignificant as can be seen due to T-test
and F-test. For the both tests the p-values of all variables are higher than 5 %, which is level of significance, hence
the zero hypothesis is not rejected. Therefore, with backward selection was estimated statistically significant model
in Table 3. In each step variable with the highest p-value (lower t-ratio) was removed, until the model was
significant. Then the removed variables were one by one again included into the model and tested.
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Table 2: OLS1, dependent variable: GrowthMean

Variables Coefficient Std. Error t-ratio p-value
const 0.0177712 0.0433239 0.4102 0.7522
DefMean 0.189742 0.359333 0.5280 0.6907
DefVar 0.0883236 0.631245 0.1399 09115
EcoMean 0.006325 0.560934 0.0113 0.9928
EcoVar —0.00691779 0.105005 —0.0659 0.9581
EduMean 0.669129 0.584971 1.1439 0.4573
EduVar —1.95594 4.2471 —0.4605 0.7252
EnviMean 0.00406899 0.0955266 0.0426 0.9729
EnviVar 0.00903861 0.0481047 0.1879 0.8818
GenMean —0.13324 1.81678 —0.0733 0.9534
GenVar 0.0118675 0.517237 0.0229 0.9854
HealMean 0.313479 1.28635 0.2437 0.8478
HealVar —0.576219 4.31492 —0.1335 0.9155
HousMean 0.11978 0.186056 0.6438 0.6359
HousVar —0.0330108 0.1009 —0.3272 0.7987
Pop —0.873107 1.85116 —0.4717 0.7194
PubMean —0.416286 1.12105 -0.3713 0.7736
PubVar 0.295237 0.292808 1.0083 0.4974
RecMean —0.262892 0.303741 —0.8655 0.5458
RecVar 0.171166 2.20088 0.0778 0.9506
SocMean 0.123566 1.85419 0.0666 0.9576
SocVar 1.69255 4.69463 0.3605 0.7797
GDPinit —4.01773e-07 1.1556e-06 —0.3477 0.7870
R-squared 0.995978 Adjusted R 0.907500
F(22, 1) 11.25673 p-value 0.231541

Source: TED (2015), Eurostat (2016), OECD (2016c), own estimations by GRETL.

Table 3 on next page shows final estimation where all important tests are satisfied. All variables in Table 3 are
statistically important on 5 % level of significance (Wooldridge, 2006). T-test rejects null hypothesis that
independent variables have zero effect on economic growth. F-test confirms significance of model. Determination
coefficient is above 90 % but for this type of analysis it’s not important value. White’s test does not reject null
hypothesis about presence of homoscedasticity, and also residual normality test doesn’t reject null hypothesis
about normal distribution of residuals. For model in Table 2 with higher number of inputs the collinearity is typical
problem. In case of model in Table 3 the collinearity is low. This information is obtained from VIF (Variance
Inflation Factor). For each variable from model applies VIF lower than 10 which is critical value, while the highest
value of VIF is for volatility of social expenditures where VIF is equal to 2,569.

GrowthMean = 0,009 + 0,190 X DefMean + 0,442 x EduMean — 0,448 X EduVar (6)
—0,890 x Pop + 1,39 x SocVar.

Results from Table 3 can be rewritten as equation (6). We can also see positive effect of expenditures on
defence, and expenditures on education, negative effect of population growth, and surprisingly positive effect of
variance of social protection expenditures. This can be explained by character of expenditures recipients (different
behaviour) and therefore different intertemporal substitution. But this question is for another paper. Relatively
high estimated coefficient for this variable and also relatively high overall determination coefficient can be
explained by this variable. It probably holds more information than only about variance of social protection
expenditures. In another words that it is correlated with never in model included variables.
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Table 3: OLS2, dependent variable: GrowthMean

Variables Coefficient Std. Error t-ratio p-value
const 0.00930085 0.0023932 3.8864 0.0011 ok
DefMean 0.190309 0.0621672 3.0612 0.0067 HkE
EduMean 0.441696 0.116242 3.7998 0.0013 ok
EduVar —0.448484 0.205855 —2.1786 0.0429 *K
Pop —0.88964 0.18557 —4.7941 0.0001 kR
SocVar 1.39128 0.555285 2.5055 0.0221 *
R-squared 0.923265 Adjusted R 0.901950
F(5,18) 43.31466 p-value 2.04e-09
White's test 22.7467 p-value 0.301402
Test for normality 1.56992 p-value 0.456137

Source: TED (2015), Eurostat (2016), OECD (2016c), own estimations by GRETL.

4 Conclusion

The goal of this paper was to verify hypothesis whether volatility of education public expenditures inhibits the
economic growth. Junction between both variables is possible to find in stock of human capital, which has positive
effect on growth generally represented by growth of GDP, and education is one of the means how the stock of
human capital can be increased. Empirical analysis in this article confirms hypothesis that the volatility of
education public expenditures lowers growth of GDP. Gong and Zou (2002) achieved the same result for this
variable in their paper.

Figure 2 Variance of public expenditures on education in EU (1995 —2014)
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Source: TED (2015), Eurostat (2016), own processing.

From this point of view it’s necessary to recommend keep the lowest possible volatility of these expenditures.
On Figure 2 is displayed variance of public expenditures on education in countries from EU. The Czech Republic
is the fifth country above the median value. So from this comparison we can see that there is a space to lower the
value. Of course it would be nonsense, if we did not change public expenditures on education at all. On the contrary
from empirical part of this paper we know that there is positive relation between GDP growth and mean growth
of these expenditures. So positive changes can be helpful, but they have to be connected with long-term strategies
which enable educational institutions these changes predict, count on them, and therefore effectively work with
them. If these conditions are not met, the changes are short-term, and random, then they are risky for institutions
and therefore have negative impact. Restriction of this risk and its change into positive factor should be a goal for
political representation, if the ultimate goal is the economic growth.

At the end of the paper, it has to be said that this conclusion is not definitive. There are at least two important
things that must be mentioned. Firstly, in case of educational institutions the elasticity of intertemporal substitution
(inverse gamma) is not important. Effect of higher elasticity is clear. Effect of lower elasticity means that the
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consumption is lower, this means for educational institution lower activity and hence lower human capital and
lower product growth. In other words, for education institutions there is no difference between consumption and
investment. Therefore, the analytical model presented in the paper needs to be adjusted for this specificity.
Secondly, the reverse causality is also possible. That the countries with lower mean growth rate of GDP have
higher volatility of educational expenditures. But interpretation of this causality is not easier. For that reason, we
stick to our hypothesis.
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Risk and risk management in public services delivery: a Slovak case
study
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Abstract. This paper is focused on range of approaches to risk in innovation in public
services in the field of healthcare. By using qualitative analysis it identifies and
evaluates current approaches for relevant stakeholders to engage in discussions about
levels of risk for public service innovation in mental healthcare. The goal of this paper
is to present the partial analysis of an international research project on risk definition
and risk management in public services delivery in Slovak republic. Results indicate
that mental healthcare innovations are rather limited and most innovations are based
in non-profit non-governmental sector as an alternative public services provider.
Keywords: Risk. Risk management. Public service. Mental healthcare.
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1 Introduction

Apart from Brown and Osborne work (2013) on risk and innovation in public services, there is a lack of current
literature that would adequately deal with risk and its role in public service and innovations in public services
delivery. Yet, it is undoubtedly clear, that more attention should be paid to the risks in public sector as it is funded
with public finance and by appropriate risk management the public sector should aim to minimalize potential
losses. Harman (1994) and Vincent (1996) point out the negative impact of risk management on public sector
accountability, or stress that public sector activities are carefully watched which leads to increased risk
management as a means of avoiding the blame of other officials and the wider public. Bhatta (2003), Wolak-
Tuzimek & Duda (2014) and Michalski (2014) argue that success, unlike in the private sector, cannot be judged
“on average”: even if the majority of a public organization’s service decisions turn out to be beneficial and
successful, there is still little tolerance for any sort of even occasional ‘failure’.

Therefore we focus on risk management in public services provided by both public and non-governmental
organizations. The goal of the paper is to present the partial analysis of an international research project LIPSE
(Learning from Innovation in Public Sector Environments) on risk definition and risk management in public
services delivery in Slovak republic.

2 Theoretical and methodological framework

The main risk management tool in public policy is regulation at a high level (Hood and Nicholl, 2002). Risk
management follows a top-down direction. It encompasses technocratic and rule/regulation-driven risk
management set at a higher policy-level (Table 1). Standards of behavior are set and guide actions at the
implementing organizations. This provides a higher level of standardization in how risks are managed, but also
leaves little room for personal decisions and risk evaluations at implementation level. This is so called hard risk
management.
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Table 1: A typology of risk approaches

Type of Risk Technocratic Risk Decisionistic Risk Risk Governance
Approach/Innovation Management Management

Evolutionary X X X
Expansionary - X X

Total - - X

Source: Fleming, Osborne et al., 2015.

Technocratic risk management is based on the minimization of risk through expert decision-making. Risk, in this
view, can be defined objectively and minimized through scientific evidence but the flaw of this view is that risk is
more often socially constructed than it is objectively defined. Decisionistic risk management extends technocratic
risk management by including into the process the possibility of discourse on the evaluation of identifiable risks.
On the other hand decisionistic risk management is still limited to politicians, excluding a vast number of other
stakeholders. This leads to a limited point of view from which risk is being analyzed. Transparent risk governance
is the core of a genuine engagement with the nature, perceptions and contested benefits of risk in complex
situations; it includes all key stakeholders and uses help of information and communication technologies to connect
stakeholders in public services (Brown and Osborne, 2013).

The LIPSE research project focuses on studying social innovations in the public sector and consists of 7 work
packages (WPs). One of the packages, WP4 aims to identify the current range of approaches to risk in innovation
in public services across European countries in two policy sectors (mental healthcare and environment). The goal
of the paper, as already mentioned, is to present the partial analysis of an international research project on risk
definition and risk management in public services delivery in Slovak republic. Partial due to the fact that we present
only analysis for Slovakia (the complete comparison of four European Union countries can publish only the
research project leader) and we focus on one of the analyzed area and that is the mental healthcare.

The methodology of study is fully consistent with the LIPSE research project methodology as set by the WP 4
research leader, University of Edinburgh. In mental health, the risks involve vulnerable adults, and directly focus
on people. It is also a field where risks and benefits are invariably contested among users, citizens and professional
groupings. This makes risk management a vital aspect in any innovation. The research analysis aims to provide a
representative sample of different types of risk and risk approaches across state systems and societies, in the paper
we present only risk definition and approaches to its management in Slovakia.

The following three variables have been identified through the literature review as most important in terms of
providing a range of variation across the selected cases:

e Risk Locus - mental health services address vulnerable user groups. There is thus a clear risk to service
users, which, in many cases, extends to service staff. Environmental sustainability poses operational risks
mostly on the level of the wider community and the environment. Both share common traits of financial,
reputational, and political risks.

e Risk Timing - whereas mental health services deal with the status quo of patients and evoke more
immediate risks, environmental sustainability projects often work on a far longer timeframe. This
increases risk as uncertainty of outcomes and is likely to affect both reputational and financial risks for
environmental sustainability organisations.

e Organisational/Operational Differences - whereas mental health services are mostly embedded into a
network of statutory bodies, in environmental sustainability area single issue groups and private sector
actors are often taking the lead. There is also an increasing commercialisation in operation that again
translates into risk potential at the level of, amongst others, an organisation’s reputation (Flemig, Osborne
etal., 2015).

A multi-method research design was adopted. We identified 10 case studies in the mental healthcare (MHC)
policy area. We have followed a case study where all types of involved stakeholders were interviewed (10
respondents per case, i.e. 100 interviews) in following institutions:

Two public MHC hospitals.
Two non-profit organisations active in MHC.
Two public mental departments at regional hospital.
Four private specialist medical practitioners' surgeries as MHC establishments (in a private ownership
with public financing via health insurance).

Stakeholders were interviewed using a semi-structured interview protocol containing both open (inductive)
and closed (deductive) questions. The size and structure of key stakeholders are in Table 2. We achieved 100 %
response rate because we used a direct approach, the research team in Slovakia visited all abovementioned
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institutions and the selection of respondents was based on the following principle (the final structure of respondents
is characterised by the Table 3):

e Top managers.
e Medical doctors.
e Nurses (not in NGOs).
e Other stakeholders — patients, local public administration, citizen.
Table 2: Size and structure of key stakeholders in case studies
Area | Type of | No Grassroots | Small Medium Large Unspecified
Organization | employees | (1-5 (6-20 (21-50 (51+
0 employees) | employees) | employees) | employees)
Public Sector 0 0 0 2 2 0
MHC
Non-Profit 0 5 1 0 0 0

Source: Authors.

Table 3: Final structure of respondents

Role in Organization Number of Responses
Management positions 11
Employee positions (doctors and nurses) 39
Clients 18
Citizen 17
Municipal hall 4
Other 11
Total 100

Source: Authors.

The document analysis was conducted in parallel to both survey and case study analyses. It entailed national
policy documents relating to the MHC policy area as well as internal documents on the respondents, such as
websites, brochures, or sector guides. At the stage of the case study analyses, some case study partners also
provided internal documents regarding risk management practices.

3 Research results and discussion

In the first phase, the respondents were asked to identify recent innovations that have taken place in their
organisations. Only two types of innovations are mentioned in questionnaires:
e New treatment methods and new drugs — this is dominant answer from professional staff (almost 100%
of interviewed doctors mentioned this).
e Improved organizational quality of care (reconstructions, patient’s management — especially the
possibility to be appointed for concrete time (this is dominant answer by patients).

The answers indicate that the innovation potential in the Slovak mental healthcare is rather limited. Many
respondents, including staff in management positions, were not able to mention any innovation realised during
recent years. And the most frequently mentioned innovation, new drugs and treatment methods, is not so much
innovation from the point of view of modern MHC. The focus should not be on new and more expensive treatment,
but integration and de-stigmatisation.

Concerning the risk definition in general and risks connected with innovations, from all responses two types
of risks dominate: aggressive patient and financial risks.

The issue of aggressive patient is the core problem for public MHC hospitals. They have to serve not only the
patients recommended for treatment from general practitioner (GP) or specialist medical practitioners, but also the
criminals with ordered MHC treatment. Both management and staff are very afraid of these groups of patients that
are more dangerous.

Financial risks are mentioned by all organisations involved in the research. This type of risk is dominant for
non-profit ambulatory MHC care. Usually, the doctors are owners of their offices which shall be self-financed on
the base of health insurance companies’ payments (direct cash payments in MHC are very rare). For health
insurance companies MHC ambulatory care is low priority (there are some studies showing very low share of
MHC expenditures on total health care expenditures in Slovakia — for example Scheffler and Potucek, 2008) and
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specialist medical practitioners' surgeries have real problems with strict regulations. Also patients mentioned that
in many cases they cannot get some drugs because insurance companies do not pay for them. Financial risks are
not so crucial for MHC hospital and MHC specialist medical practitioners' surgeries in public hospitals, because
of “soft-budgetary constraints” (Bjorkman and Nemec, 2013) - the state always saves them from bankruptcy.

Few other types of risks were mentioned — escape of a patient, self-damage (both patient and staff), lack of
qualified staff, but also some non-relevant answers. The structure of answers is characterized by the Tables 4-7.

Table 4: Structure of risks according to the type of organization (number of answers)

Type of | Direct Risk to | Risk to Service | Risk to | Risk to wider
Organization Service Users Staff Organization community

Public Sector 19 19 25 11
Non-Profit 31 11 26 9

Source: Authors.

Table 5: Structure of risks according to the type of respondent (number of answers)

Role in Organization Direct Risk to Risk to Service Risk to Risk to wider
Service Users Staff Organization community
Manag t positions 8 6 9 1
Employee positions 23 22 23 12
(doctors and nurses)
Clients 17 1 0 1
Citizen 3 2 6 3
Municipal hall 2 0 0 1
Other 2 1 6 2

Source: Authors.

Table 6: Ranking types of risk (opinion of respondents)

Type of | Direct Risk to | Risk to Service | Risk to | Risk to wider
Organization Service Users Staff Organization community

Public Sector 1 2nd 3 4

Non-Profit It 3w 2nd 4th

Source: Authors.

The most important fact it that respondents did not see any real link between risks and innovations (innovations
are rather scarce and risk management is not institutionalized). Also, all responses clearly document the non-
existence of systemic ex-ante risk management for general risks. The structure of responses to this question is
presented in the Table 7.

Table 7: Responses to the question: “In my line of work/organization there are systems in place to identify
any risks involved in innovative service development.”

Type of Organization Agree Disagree Don’t Know/NA
Public Sector S 6 30
Non-Profit 7 0 11

Source: Authors.

The results concerning the issue of ex-ante risk management are slightly better in some institutions, e.g. the
most progressive Slovak MHC hospital in Hronovce. Thanks to navigation from our side, one concrete ex-ante
risk management tool was identified in Hronovce: the hospital uses standard templates to assess risks connected
with work therapy and other progressive therapies for each patient involved. The hospital also indicated that they
are aware about this weakness and plan to develop risk management system as the part of their application for new
ISO certificate.

The paper indicates in mental healthcare, the innovations are rather limited and most innovations are based in
non-profit non-governmental sector (so called third sector). The main findings for this policy field are as follows:

e Rather limited innovativeness in the Slovak mental health care: almost all responses from MHC inpatient
and outpatient care establishments were similar — “we use new drugs and treatments”. Only in the second
phase, during detailed interviews, other important innovations were also mentioned (with focus on
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integration and not treatment). This situation indicates that “formal” MHC sector is rather conservative
and motivated to treat, not to integrate.

e The core initiators of important MHC innovations in Slovakia are semi-external non-governmental
organisations — and all of them have large funding problems to maintain existing activities.

e Already general risk management is almost absent in MHC system in Slovakia (only one most progressive
MHC hospital plans to start to implement systemic risk management from 2016 as the part of adaptation
to new ISO norm). The risk management of innovations is “terra incognita”. Formal establishment do not
deliver innovations and do not have risk management systems, NGOs may propose innovations, but do
not have internal capacities for risk management implementation (e.g. see Osborne 1998, Vacekova,
2013).

4 Conclusion

Findings suggest that innovation in mental health is largely a top-down process, i.e. innovation impulses are set
by central governments and/or national organisations, such as insurance providers (with the exception of specific
activities by non-profits, outside of the main system).

Respondents mostly struggled to define risk in their work context (and sometimes even to identify specific
examples of innovations), managerial staff was far more likely to be aware of risk and risk approaches, e.g.
reputational risks to the organisation, actuarial/financial risks, regulatory/bureaucratic risks (such as failure to
report or a change in the existing regulatory environment). The latter is connected with risks based on public
funding when with use of public finance some also public control and many regulations.

As for the risk management, almost all responses clearly document the non-existence of systemic ex-ante risk
management for general risks (so also ex-ante risk management for innovations does not exist). There was only
one concrete ex-ante risk management tool (use of standard templates to assess risks connected with work therapy
and other progressive therapies for each patient involved). For all respondents, the biggest barrier to implement
any system lies in the limited capacity - both financial and human capacities constraints disable to adapt an
approach for risk management.

Organizations are mostly stuck at the level of decisionistic risk governance: trying to involve various
stakeholders and deliberate the risk management process, but at the moment it almost impossible to address
uncertainty as opposed to risks that can be identified ex ante. Given the current state of risk perceptions and
approaches, organisations have trouble addressing risk as a strategic component and almost entirely disregard
uncertainty, describing it as unable to plan in their actions.
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Public Procurement Market and the Municipal
Waste Management

Jan Pavel”

Abstract. Public procurement market behaves differently in various sectors. Special
case is public procurement market in the municipal waste management, because there
is relatively small number of firms and the supply side has rather oligopolistic
structure. Additionally, we can find here significant evidence of regional monopolies,
which are often supported by ownership of important capital goods - landfills. The
result is that the number of bids in the tenders is very limited, which does not bring
enough pressure on the tendered prices and thus negatively affects budgets, especially
in small municipalities.

The paper presents the first results of the analysis of a large sample of contracts for
municipal waste collection awarded in the period of 2005-2014 (more than 400
observations). The results of our calculation show, that the situation in the regions is
very far from perfect competition. For example, three major companies have on
average more than 80% of the market in each region and in only three regions hold at
least 10% more than three companies. Moreover, the intensity of the competitive
effect is significantly higher than in other procurement markets.

Keywords: Czech Republic, Municipalities, Public Procurement, Waste
Management.

JEL Classification: H57, Q53.

1 Introduction

Public procurement market behaves differently in various sectors. Special case is public procurement market in
the municipal waste management, because there is relatively small number of firms and the supply side has rather
oligopolistic structure. Additionally, we can find here significant evidence of regional monopolies, which are often
supported by ownership of important capital goods - landfills. The result is that the number of bids in the tenders
is very limited, which does not bring enough pressure on the tendered prices and thus negatively affects budgets,
especially in small municipalities.

The main aim of the article is to analyze the market concentration in the public procurement market in the field
of municipal waste management. Another aim is to analyze the degree of competition on the supply side and to
estimate the intensity of competitive effect. The analysis is performed on a data sample, which contains the
information about the contracts for municipal waste collection awarded in the period of 2005-2014 (more than 400
observations).

2 Current state of knowledge

The issue of the influence of the rate of competition on the efficiency of public service delivery at the local level
(including waste management) is addressed in numerous works. It is possible to mention for example Bel and
Warner (2008), Merickova-Mikusova et al. (2014) or Soukopova and Ficek (2015). These studies identified that
the competition is one of the most significant factors influencing the efficiency and the cost of service delivery.
Moreover, the competition prevents the exploitation of the dominance on the market and represents important
background for the benchmarking of prices and service quality between municipalities. The role of competition in
waste management is deeply discussed in OECD publications (1999, 2006), which highlight especially the problem
of collusive cartels and the need to choose the correct procurement method.

Important role in the results of individual procurement procedures plays the intensity of competition in the
individual tenders approximated by number of bids submitted. It is documented in a series of papers (e.g. Kuhlman
and Johnson, 1983, Li and Zheng, 2006), which are dealing with so-called competitive effect (indirect relationship
between the number of bids submitted and prices tendered).

3 Source data

The data used in our analyses are based on the information, which contains the Information System on Public
Contracts (www.isvz.cz). We work with the information about the results of the tenders for services in the field of
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municipal waste management. The sample has 416 contracts awarded in the period of June 2005 - October 2014.
The total volume of the analyzed contracts is CZK 10.8 billion without VAT. However, it is important to note that
the Information System on Public Contracts doesn’t contain the information about the so-called small scale
contracts, this means contracts with the estimated prices lower than CZK 2 mil. The reason is that they are not
regulated by the Public Procurement Law. It must be mention that these small contracts create important part of
the total municipal waste management market, which can be documented by the total amount of public expenditure
allocated on the municipal waste management which is every year around CZK 8 billion with VAT. The analysis
thus covers in particular the situation in the larger municipalities.

4 The intensity of market concentration and the impact on the number of bids
submitted

As mentioned in the introductory chapter, the procurement market in the area of municipal waste management
shows significant signs of regional monopolies. This is confirmed by the data presented in the following Table,
where the individual regions are characterized by few indicators that are related to the intensity of market
concentration. The first is the biggest market share, the second sum of the three largest market shares and, finally,
the third is the number of companies with at least 10% market share. Data show that the Karlovy Vary Region and
Prague are dominated almost exclusively by one company (share of around 90%) and in Liberec and Olomouc
Region the biggest company operated significantly more than 50% of the market. The degree of market
concentration is more obvious when looking at the other two indicators. Three major companies have on average
more than 80% of the market in each region and in only three regions hold at least 10% more than three companies.

The above strong market concentration clearly indicates the oligopolistic structure of the sector. All this is
reflected, for example, in the low number of the bids in the public tenders where the mean (after exclusion of non-
competition methods) is only 3. Moreover the presented histogram shows that the share of contracts awarded on
the basis of one or two bids is almost 45%.

Table 1: Main Indicators Describing the Situation in the Czech Regions

Ratio Number of
between the .
Sum of the companies
Average tendered The largest .
. . three largest | with at least
Region number of price and market
. market 10% of
bids the share
. shares market
estimated
. share
price

Central Bohemian 2.9 0.88 33.1 75.6 2
Hradec Kralove 2.1 1.04 49.9 79.3 3
Karlovy Vary 2.9 0.87 89.8 97.1 1
Liberec 2.5 1.14 79.0 96.4 1
Moravian-Silesian 3.7 0.82 36.1 72.6 3
Olomouc 3.0 0.79 61.9 97.8 2
Pardubice 2.6 0.95 26.9 64.9 4
Plzen 3.8 0.92 474 84.4 4
Prague 2.3 0.94 94.6 97.2 1
South Bohemian 2.6 0.94 46.8 81.1 3
South Moravian 4.5 0.84 47.8 76.5 4
Usti 2.6 0.93 377 83.5 2
Vysocina 4.3 0.73 53.9 86.0 3
Zlin 3.3 0.75 28.0 62.2 3

Source: ISVZ, own calculation.
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Low number of the bids is of course also reflected in the tendered prices, because in the logic of the competitive
effect there is no sufficiently pressure on the supply side. Tendered prices reached in average 90% of expected
prices, while in a number of regions it is close to 100%. The link between indicators of market concentration, the
number of bids and procurement procedures results are shown in the following Table containing the values of
correlation coefficients. In line with expectations, the market concentration indicators show positive correlation
with the results of public tenders and negative with the average number of bids submitted.

Table 2: Correlations between the Main Indicators

Number of Ratio between The largest Sum of the Number of
bids the tendered market share three largest | companies with
price and the market shares | at least 10%
estimated price market share
1.0000 -0.6699 -0.2568 -0.2151 0.5237 Number of
bids
1.0000 0.2841 0.2503 -0.2748 Ratio between
the tendered
price and the
estimated price
1.0000 0.8868 -0.7244 The largest
market share
1.0000 -0.7084 Sum of the
three largest
market shares
1.0000 Number of

companies with
at least 10%
market share

Source: Own calculation.

5 The intensity of market concentration and the impact on the number of bids
submitted

Beyond the degree of market concentration, which is reflected in the low number of the bids, it is also necessary
to deal with the intensity of competitive effects, i.e. how big is the reduction of the price, where there is another
additional bid. For the estimation we have created regression model, which construction is similar to the model
used in the papers which have dealt with the same problem but in different sectors (e.g. Kuhlman and Johnson,
1983 or Li and Zheng, 2006). The descriptive statistics of the data used are shown in the following Table.
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Table 3: Descriptive Statistics of Main Non-Binary Variables

Variable Mean Median Min Max Stal.ld?rd
deviation
Ratio between the
tendered price
and the estimated 0.9 1.0 01 21 0.3
price
Trend 2632.8 2913.0 379.0 3995.0 1008.4
Bids 3.0 3.0 1.0 13.0 1.7

Source: Own calculation.

Diagnostic tests relating to fulfilment of condition of the least squares method were performed in accordance
with the recommendations presented in Wooldridge (2009). Besides economic variables such as the number of
bids submitted, we work with the variable of trend, which takes into account the price development in the sector
during the relatively long period and with dummy variables related to individual regions. The variable trend takes
the value of one in case of contracts awarded in July 2004 and with each passing month is increased by one.

The model was due to problems with heteroscedasticity estimated by the method of weighted least squares, where
the weight was the number of bids submitted. Results of reduced model, where they are left only statistically
significant regression coefficients, are presented in the following Table.

Table 4: Regression Model, Dependent Variable is Ratio between Tendered Price and Estimated Price

Coefficient Standard p-value
deviation
Const. 1.0426 0,1076 <0,0001 ek
Bids -0.1414 0,0216 <0,0001 ek
Bids? 0.0141 0,0019 <0,0001 ek
Trend 0.0002 8,3356e-05 0,0276 o
Trend? -5.0036e-08 1,7687e-08 0,0049 ek
Plzen (binary) 0.0926 0,0470 0,0498 o
Hradec Kralove 0.1424 0,0699 0,0425 e
(binary)
F test (p-value) 1.83e-16
Adj R2 0.2049

Source: Own calculation.

The estimated regression coefficients indicate that the intensity of the competitive effect is quite strong, but
gradually fades. Reduction of the tendered price in the case of the second bid is on average 10% of predicted price,
while in the case of third bid it is 7%, and finally in the case of fourth bid it is 4.2%. This is significantly more
than for example in the construction works (see Pavel, 2010), where the average is 3.3 % of predicted price.
Polynomial form identified in the case of variable trend indicates that up to February 2009 prices across the sector
grew and then probably in connection with the economic crisis began to fall. Regression model indicates as well,
that substantially higher are prices in the Hradec Kralove Region and Plzen region, where the tendered prices are
higher of 14, respectively 9 pp. Regression coefficients for other regions proved to be statistically insignificant.

6 Conclusions

Preliminary analysis of data confirms the high market concentration in the sector of municipal waste management,
which is reflected in the low number of the bids submitted. The situation in the Czech regions clearly shows
oligopolistic structure, which does not bring enough pressure on prices. This is confirmed by the relatively high
value of the intensity of competitive effect especially in comparison with the sector of construction works
(moreover there is also substantially greater competition).

The above presented findings should be further developed. Notably the regression model, where, because there
are known the winners of each tender, will be possible in the future to analyze possible differences in the prices of
individual suppliers. Furthermore, it seems appropriate to link this information with the data from public budgets
and to analyze the impact on the per capita costs in individual municipalities. These are, however, issues that go
beyond the scope of this paper.
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The Czech Military Expenditures as a Government Failure, a Social
Problem, and Cultural Conflict within 1993-2016

Bohuslav Pernica®

Abstract. The Czech Republic joined the NATO P{P Program in 1994 and later on,
in 1999, it became a NATO member. In order to prevent NATO from free riding as
well as to ensure convergence in military capabilities, each NATO country ought to
spend on defence 2% GDP at least. However, that has never happened. In 2016, the
Czech military expenditures ware only 1% GDP. The goal of this article is to explain
such development by cultural theory of budgeting, so the article deals with the
evolution of the Czech military expenditures as a government failure, a social problem
and a cultural conflict emerging in the last 20 years. An explanation is provided why
more than ten Czech governments have not yet coped successfully with the problem
of a raise of military spending required by NATO. In fact, this failure was caused by:
(i) interference of political cycle with budgetary one, (ii) inferior quality of defence
ministers as fiscal agents in comparison with the finance ministers as the fiscal
principals, and (iii) plentiful changes of governments. Thus that changed the question
of a raise of military expenditures from the crucial political agenda to the routine
technical issue sort out by ministerial bureaucracy.

Keywords: military expenditures, government failure, budgetary and political cycle,
cultural conflict, principal-agent-devil’s advocate model

JEL Classification: F52, H12, H56, H60

1 Introduction

As a member of the Warsaw Pact, communist Czechoslovakia sacrificed 5-7% of the national income to defence
during the Cold War (Fucik, 2000). The fact that Czechoslovakia bordered on the Federal Republic Germany, a
NATO country, imposed a burdensome economic and social burden. Thus Czechoslovakia was forced to
contribute to the Warsaw Pact with 10 divisions in peace time. In addition, it used to be obligated to mobilise its
own group of armies, in case of war (Sadykiewicz, 1988, 12). The end of the Cold War in 1990 and, later on, the
break-up of Czechoslovakia in 1992 reduced that burden significantly. However, such a new acquired statehood
begged the question: “How much is enough for national security now?” In fact, such kind of questions used to be
answered to Soviet satellites states by Moscow. Now, the Czech government should answer the question itself. In
order to avoid falling to Russian influence again, the right wing government of V. Klaus made decision to enter
the NATO Partnership of Peace Program in 1994, and later on, in 1999, the question raised originally by
McNamara (Enthoven-Smith, 2005) seemed to be answered definitely when the Czech Republic joined NATO.

In accordance with The North Atlantic Treaty, article III, each NATO member is obligated to take care of its
defence and military capabilities is such a manner to avoid being a free rider. Hence, NATO countries should not
relied on article V solely but they ought to develop their military power as though they would not be in the Alliance.
In order to prevent from considering of military expenditures as unbearable social burden and to ensure a common
convergence in military capabilities as well, NATO has developed a rule of thumb that military expenditures
should be 2% GDP. Therefore, NATO countries ought to invest into modernization their armed forces, training
and retention of military personnel continuously. On that account, the Czech government adopted a resolution as
early as in 1996 that military expenditures should exceed 2% GDP in 2000 already (__, 1996); on the other hand,
that fiscal objective has never been achieved so far. Moreover, the left wing government of M. Zeman decided in
1999 that defence spending should excide 2.2% GDP in 2001 and beyond (__, 1999). In such a way, a paradox
comparable with some Parkinson's Law was born: the bigger percentage of GDP should to be devoted to defence
in accordance with governmental promises the tinier percentage of GDP was spent on defence in fact.

This paradox might not be caused by flagging political will only. Moral hazard with the Czech national security
may have other roots; for instance, interference between political and budgetary cycle, a specific feature linked to
national culture, or suchlike. The goal of this article is to explain the above mentioned paradox by alternative
theoretical frameworks such Wildavsky’s (2006) cultural theory of budgeting. In order to explain the paradox,
rather sociological approach is applied; in particular, social constructivism and theory of social conflicts (Blumer
1971, Ross — Staines, 1972, Spector — Kitsuse, 1973). Taking into account that sociological approach, author tries
to avoid using of quantitate methods which are not typical for cultural theories. By contrast, whenever there are
time series on public opinion or economic development they are confronted mutually in order to emphasize the
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contrast between official political promises and the reality. In addition, the analysis focuses on characters of actors
and their mutual relationship within both political parties and the government.

2 Economic (ir)rationality of military expenditures

Regarding military expenditures, we have to bear in mind that public spending on defence, likewise on public
service, and R&D should not be considered as contributing to individual living standard (Rozsypal et al, 1981,
181). Besides, rising of military expenditures causes militarization of both economy and society. Despite a deal of
studies published in the last 60 years and scrutinizing a positive impact of military expenditures on economic
growth, e.g. Alptekin — Levine (2012), Dune — Tian (2013), Awaworyi — Ling Yew (2014), from point of
consumer s preference theory view, allocating more money for defence means giving less money on non-defence
(civilian) purposes. Furthermore, money given to the military does not bring a profit for all economy but only a
significant profit and powerful influence to a small group of actors called military-industrial complex (Mills, 2000).

Besides, this relationship between investment in national security and civilian goods reflects illustratively guns
versus butter model. The relationship is displayed as a simple production—possibility frontier. In fact, the concept
of guns versus butter model was formulated as a newspaper headline by the U.S. public press during the WWTI and
became a part of American culture (Kohler-Hausmann, 2015). From such a point of view, the gun versus butter
model is an excellent metaphor referring to utilization of Chilean saltpeter as the principal substation in both
chemical fertilizers and gunpowder. Quantity of nitrate is determined and it can be allocated either for civilian use
in farming or for military use in defence industry. Comparing an impact of allocation of nitrates into economy, the
usage of nitrates in agriculture has a more substantial impact than in national defence. In comparison with artillery
ammunition demanded only by government for a very specific use, foodstuffs, such milk, cheese, and butter as
products of farming are demanded by all population as vital goods.

In particular, a raise in military expenditures in peace time may be considered as a social problem (Blumer,
1971) with its natural history (Ross — Staines, 1972; Spector — Kitsuse, 1973); after all, the governments limited
by budgetary ceilings always have to "...make a judgment on how much is enough" (Enthoven-Smith, 2005, 197).
That is closely linked to ideology and to a conflict of values represented by parties in the government and
personalities of both defense and finance ministers. Any decision on military expenditures made by government
is decision on individual welfare of taxpayers, citizens, and voters who are lumbered with the bills for military
spending. Military expenditures are to cover either by compulsory service as a kind of non-financial tax or by
imposed financial contributions, i.e. taxation (Friedman, 1967). And yet, each government has to make such a
decision; nonetheless, a democratic government should decide in the most responsible manner without taking into
account any particular benefit to any particular group, in particular, military-industrial complex. The military-
industrial complex usually follows its own interests only (Mills, 2000). Table 1 shows the typical attitudes to a
raise in military spending in the Czech Republic gathered by opinion polls.

Table 1: Opinion polls on attitudes to national security matters in the Czech Republic, 1996-2011
(% of affirmative answers)

1996 | 1997 | 1998 | 1999 | 2000 | 2001 | ...| 2007 | 2008 | 2009 | 2010 | 2011

State sovereignty has to be

defended at all cost. 81.4 [ 77.1 | 75.8 | 81.4 | 85.0 | 84.8 79.0 | 83.3 | 83.8 | 82.1 | 84.0
In case of war, I would get a
defender of nation. - - - - 39.9 | 36.4 39.2 |1 43.8 41.2 398|375

Military spending are really
a burden; they are useless. | 50.1 | 49.6 | 45.6 | 51.7 | 49.8 | 52.8 42.0 | 41.5 | 48.1 | 49.7 | 55.1

In case of emergency, we
could not defeat as a nation. | 56.9 | 55.3 | 60.5 | 57.7 | 58.7 | 61.0 60.7 | 57.3 | 58.2 | 56.6 | 65.0

Source: MOD (1996-2012).

Although a significant majority of nationals is always conscious of importance of national security for
statehood, hence for their citizenship, the public opinion on a raise in military expenditures is usually negative.
That conflict might be explained by principal-and-agent model (Leruth — Paul, 2008). As a homo economicus,
taxpayers as citizens do not wish reducing their well-being; ergo, they engage politicians as their agents with the
task to do their best for general well-being but not to raise military expenditures. In general, the easiest way how
to accomplish this task/wish is the general disarmament which has never happened so far. Another option would
be to pre-empt any war by warfare. However, that has come in light as absolutely impracticable without military
power and military expenditures. The McNamara’'s question "How much is enough?" is getting a legitimate
question in both public economics and public finance. From such point of view, willingness to invest into defence
increases in proportion with sense of in/security, i.e. it is corresponding with sufficiency of information on
menaces. Nevertheless, pondering the inevitability of escalating of military expenditures within a system of
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collective security, initially easy concept is getting more complex. There is asymmetric information about dangers
and, in addition, there is a cultural conflict. The risk of war differs among members of alliance. What is more, the
risk is perceived differently by both citizens and governments and nations (Manigart-Marlier, 1993, Mandel, 1997,
Canan-Sokollu, 2012). Focusing more on the Czech Republic, this fact is to demonstrate unambiguously by Table
2.

Table 2: Opinion polls on attitudes to NATO and the Czech Armed Forces (% of affirmative answers) and
the national contribution to NATO, 1993-2015

1993 | 1994 | 1995 | 1996 | 1997 | 1998 |...| 2011 | 2012 | 2013 | 2014 | 2015
Public confidence in
NATO - 44 - - 52 56 53 55 51 55 -
Public confidence in the
Czech Armed Forces 49 48 44 - 43 44 - 65 68 73 68
The Czech military
expenditures as % GDP | 2.33 | 2.28 | 1.84 | 1.73 | 1.66 | 1.83 1.15 ] 1.09 | 1.03 | 0.99 | 0.98
Strength of the Czech
Armed Forces** 107 | 88 73 64 59 58 19% | 19% | 19* | 18* | 18*

Source: STEM (1993-2015), SIPRI (2016)
Notes: *... All-Volunteer Force, **... thousands of soldiers at Jan 1

In confrontation with the Table 1, NATO is believed to be the best choice for the Czech national security;
nevertheless, the majority of Czechs is rather sure that the Czech contribution to the system of collective of security
is still sufficient enough. The confidence in NATO and Czech Armed Forces is inversely proportional to military
expenditures measured by their share on GDP and spending on defence in accordance with The North Atlantic
Treaty, article III. But there is no free lunch in the Alliance. NATO HQ can rely neither on “rational” decision of
governments made on the basis of political preferences nor tolerate vivid free riding so Secretary General holds
benchmark up to nations at least. In particular, equiTable burden sharing is computed on regular basis (Cooper—
Zycher, 1989, Hillison, 2014) and becomes as consequential agenda for ambassadors to NATO as well as for
NATO summits. Nonetheless, evolution of burden sharing between the U.S. and the rest of NATO has been
disturbing for decades. In spite of fact that NATO is composed of 28 member countries, about 75% NATO military
spending is spent by the U.S. (SIPRI, 2016) In fact, the NATO Secretary General works as principal to non-U.S.
governments in order to preventing their free riding. Having legitimacy and support from the Secretary General
acting as a devil’s advocate, they should ensure a raise of national military expenditures.

3 Disorders in Budgetary Cycle and Cultural Conflict within the Czech Government

According to Georges Benjamin Clemenceau quote ,, War is too important to be left to the generals”, political
leaders have to raise military expenditures in peace time in order to avoid being not prepared on war. In addition,
if they should decide in accordance with opinion polls, no raise of military expenditures will happen. But that is
no answering the question why the Czech government has still failed in stepping-up military expenditures? Author
believes that this failure—apart from other things—is caused by (i) interference of political cycle with budgetary
one, (ii) inferior quality of defence ministers as a fiscal agents in comparison with the finance ministers as the
fiscal principals, and (iii) plentiful changes of governments, ministers of finance, as well as, ministers of defence.

Firstly, analysing the interference between political and budgetary cycle, we should be aware of fact that
budgetary cycle focused on a raise of military expenditures is based on negotiation among NATO Secretary
Generals, Prime Minister, defence minister, and finance minister who are technically supported by bureaucracy of
Ministry of Defence and Ministry of Finance. Furthermore, such a budgetary cycle is very complex. Besides, in
comparison with the political cycle, the national budgetary cycle enjoys more legal regulation. In addition, the
budgetary cycle is operated by ministerial bureaucracy rectified by the government but it does not enjoy such
stability as ministerial bureaucracy due to both rotating governments after election and casual replacing of
incompetent ministers by Prime Minister.

In order to get an analytical framework, a periodization of budgetary cycle—in particular its preparation
stage—is needed. This study uses a segmentation of preparation a National Budget Bill into three terms following
each to other: 1: technical term (January-April), 2: bargaining term (May-September), 3: legitimizing term
(October-December). The last term (legitimizing) starts by delivery of the National Budget Bill into the Parliament
and ends either by the end of December or by authorization the National Budget Bill as National Budget Act. Such
a periodization is based on the budgetary regulation being in force since Jan 2001. Besides, the periodization of
the calendar year into three terms reflects growing legitimation of budget as product of the state bureaucracy
approved by executive power in the second term and, subsequently, by legislative power in the last term in order
to get force of law to the traditional national budget (Wildavsky, 2006a). Each preparation term has a predominant
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actor. Bureaucracy at Ministry of Finance is the significant participant in the technical term when a mid-term
financial framework is set. Government is the most distinct actor in the bargaining term because they are
responsible for co-ordination of work on the bill in accord with both political and governmental preferences set by
coalition settlement and the programmatic declaration promulgated at the beginning of ruling term.

In the second budgetary term, political legitimation of the National Budget Bill is limited by parties
representing in government only. In third term, all legislators in the first Chamber of the Parliament play their
democratic role when a bill passes into an act. From a technical point of view, preferences regarding military
expenditures told by the devil's advocate (NATO Secretary General) could be incorporated into the bill in each
term following the technical one because both government and all lawmakers are certainly positive on the Czech
membership in NATO and on the significance of NATO for the national security. A linkage between the national
political and budgetary cycle and financial outcomes visible to NATO are shown in Table 3 which makes a few
important things visible.

Firstly, the bargaining term—the most crucial term for any positive budgetary outcome in military
expenditures—was the most lasted term by political cycle. Six elections took place in the bargaining term within
1992-2013. Secondly, noun of thirteen governments ware changed in the bargaining term in the last 25 years.
Hence, preparation of a National Budget Bill was bothered substantially by rotating the political parties and person
in power. Besides, a shift from a right-wing government to a minority left-wing government happened in the mid
of 1998 caused right of provisional expenditure in 1999. Finally, finance ministers have been changed noun times
(in 13 governments) in the bargaining term so far as well as ministers of defence have been changed eight times
in this term hitherto. In addition, defence ministers (16 people since 1993) are—after ministers for public health
and ministers of transport—the third frequent group of political experts rotating in the Czech governments.

However, interferences between the budgetary and political cycle constitute just a technical feature of
government failure in allocation of military expenditures in the last 20 years. Moreover, this technical deficiency
could be eliminated by a shift of election into the third term which happened in 2013. Focusing on military
expenditures more as a social problem, a product of social constructivism (Spector — Kitsuse, 1973), roots of the
government failure may be a little bit deeper. After all, each government is lasted more or less by a cultural conflict
based partly on coalition relationship among ruling political parties, partly, on virtues of personalities holding
ministerial offices. The first conflict of values is to analyse in Table 3, too, by specifying shifts in governments
and offices. Moreover—in linkage with political parties which were responsible for nominees’ casted in ministerial
offices—Table 3 presents both frequent shifts in the office of Prime Minister and even more frequent shifts in the
office of finance and defence minister. In addition, there are stated both governmental commitments—declared as
governmental resolutions—determining the desired allocation of military spending and significant strategic
documents which have been adopted by national governments for purpose of building-up reliable military power.
Similarly to other NATO countries, e.g. the United States (Jones — McCaffery, 2008, 95-109), those documents
are needed for evaluation of the national budget by legislators and by governmental auditing bodies. Such strategic
documents are demanded for multiple-year-budgeting. Thus, they are elaborated carefully by civilian and military
clerks at the Ministry of Defence because they are always intended as the essential input for appropriation of
money to Ministry of Defence.

Since joining the NATO Partnership for Peace Program in 1994, five crucial governmental resolutions on
military expenditures have been adopted. According to national documents (_ 1996, 1999, 2002, 2003, 2007), the
government made its decision in: (i) 1996 (no less 2% GDP as spending of the Czech Armed Forces in 2000), (ii)
1999 (no less 2.2% GDP as appropriation for Ministry of Defence since 2000), (iii) 2003 (guaranteed
appropriations for 2005-2010 not as share on GDP), (iv) 2007 (no less 1.4% GDP after 2008), (v) and 2015 (1.4%
GDP in 2020). In comparison with the first four governmental resolutions made explicitly, the last one was adopted
implicitly, just as the paragraph 93 in The National Security Strategy 2015 (__2015).

180



Table 3: The Czech Military Expenditures in Connection with the National Budgetary and Political Cycle
and with NATO Summits, 1992-2016

Military spending as - Terfn. TR Prime Finance Defence GOV?]
1: technical 2: bargaining 3: legitimizing Minister Minister Minister commif
o GDPY | CZK Md® Jan—Apr May—Sep Oct—Dec NA
- - el: GI/MF 1 0DS 1 0DS -
2.33 23.0 MD 0 1 0DS 1 ODS 1 KDU-CSL joining }
2.28 26.8 MD 1 0DS 1 ODS 1 KDU-CSL | Program:
1.84 27.0 1 0DS 1 0DS 2 KDU-CSL 1
1.73 30.5 e2: G2/MD, * 1 0DS 1 ODS 3 KDU-CSL 2% GD
1.66 32.0 0 MF, + 1 0DS 2 0ODS 3 KDU-CSL
1.83 36.9 G3/MD e3: G4/MF/MD 3 CSSD 3 CSSD 5 CSSD
1.94 41.5 o+, % MF, *, 0 3 CSSD 4 CSSD 5 CSSD
1.97 44.0 3 CSSD 4 CSSD® 5 CSSD 2.2% GI
1.84 45.1 MF MD 3 CSSD 5 CSSD 6 CSSD since
1.91 475 e4: G5/MF . 4 CSSD 6 CSSD 6 CSSD
1.98 52.3 MD * 0 4 CSSD 6 CSSD 7N 2005-20
1.79 50.7 G6/MD, + * 4 CSSD 6 CSSD 8 US-DEU spending
1.88 53.0 + G7 5 CSSD 6 CSSD 8 US-DEU GDP but
1.65 55.7 e5: G8/MF/MD + 7 0DS 7 0DS 9N of CZK
1.50 53.9 G9/MF/MD ) 7 ODS 8§ KDU-CSL | 11 KDU-CSLY | 1.4% GI
1.29 54.2 + 7 ODS 8 KDU-CSL | 11 KDU-CSLY beyor
1.38 56.0 + G10/MF/MD 8N 9N 12 N9
1.26 48.9 e6: G1I/MF/MD | + 9 ODS 8 TOP 09 13 ODS
1.15 43.9 o 9 ODS 8 TOP 09 13 ODS
1.08 43.5 + MD, MD 9 ODS 8 TOP 09 13 ODS
1.03 42.1 GI2/MF e7: 10N 10N 15N
0.99 42.0 G13/MF/MD + 11 CSSD 11 ANOY 16 ANO
0.989 43.8 * 0 11 CSSD 11 ANOY 16 ANO 1.4% GI
1.039 478 + 11 CSSD 11 ANOY 16 ANO

right of provisional expenditure; b)... pct of GDP according to SIPRI e)... Deputy of Prime Minister

enditure database; c)... appropriations in the National Budgetary Act at  ODS...Civic Democratic Party (right-wing party), TOP 09... Conservati
estimation based on the Fiscal Outlook of the Czech Republic (April Democratic Party (right-wing party), CSSD...Czech Social Democratic |
election to the I Chamber of Parliament, G... a change of government,  wing party), KDU-CSL... Christian and Democratic Union — Czechosloy

ging of the minister of finance, MD... changing of the minister of

.. NATO Summit, *... gov. resolutions on an raise of military
s, 0... strategic documents focusing on armed forces development wing centrist party), N... non-party man.

People's Party (lefi-wing centrist party), US-DEU... Freedom Union—De
Union (right-wing centrist party), ANO... Action of Dissatisfied Citizens

Source: SIPRI (2016), Sbirka zakont (1993-2016), www.vlada.cz
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Table 3 shows all events and partners applying outcomes visible to NATO. For instance, we can recognize that
there have been 13 governments but only 11 prime ministers since 1993. Likewise, there was a person served as
minister of finance in three governments (B. Sobotka) and a person hold the office of minister of finance in two
governments but nominated by two different political parties (M. Kalousek). Coincidentally, those two politicians
are the only two finance ministers who have never been graduated in finance and economics.

Being aware of the Czech life and institutions, staffing of governmental offices by political parties is agreed at
the beginning of ruling term with a so-called coalition settlement. In case of interim government, there is not a
coalition settlement and PM is a non-party man. Such governments ought to rule the county till legitimate election
(in 1998, 2009, and 2013). Besides, non-party people can be nominated to ministerial offices as well. That became
typical for the office of defence minister which was casted by two times by former generals and flag-officers (in
2003, 2013) and once by a civilian expert in defence studies (in 2006) who later became Deputy Secretary-General
of the North Atlantic Treaty Organization (J. Sedivy). In comparison with any political nominee, such non-party
people cannot rely on political support needed for policy of increasing of military spending. The only support they
may count on is their self-confidence in his/her own professionalism. Regarding Table 3, furthermore, two finance
ministers and two defence ministers became deputy prime ministers, i.e. persons being closer to prime minister as
other members of government. Nevertheless, that may not be considered as beneficial for enforcing a raise of
military expenditures due to fact that such an extra status in government is usually reserved for leaders of political
parties forming the government and they have had often no interest on pushing NATO agenda of a raise of military
expenditures trough.

Going more into details, parties wining election staffed usually not only the PM office, but the office of minister
of finance as well. In other cases, this office got the second strongest party in government. Although ministry of
defence is as a powerful office as ministry of finance, election winners considered it as inferior and either they
usually let it to the most minor coalition partner (KDU-CSL within 1993-1997, LIDEM in 2012) or they utilized
this office for tackling their internal party problems. That was most apparent when V. Parkanova (KDU-CSL
within 2007-2009) and A. Vondra (ODS within 2010-2012), deputies their party leaders, acted as defence
ministers. Such an attitude to division of labour in coalition government reduces any prospect for a substantial
raise of military expenditures to minimum. — The ministry of defence is considered in the Czech Republic as an
inferior office as good as the Jim Hacker’s fictional Department of Administrative Affairs in the Yes, minister
sitcom.

4 Conflict in personal values professed by fiscal principals and agents

From a particular point of view, the lowest level of conflict of values is represented partly by internal relationship
within coalitions, partly by conflict of personal values based on civilian profession and experience of the minister.
Due to fact that prime minister plays an arbiter in government when his/her ministers are in odds each to other, we
will focus on personality of minister of finance and minister of defence only. Table 4 presents substantial features
considerable in an analysis of conflict in personal values. Information presented in Table 4 is based on curriculums
vitae accessible either on governmental homepage or in Wikipedia.

Focusing on conflict of value rooted in different environment and background legible from Table 4, there are
a few facts being worth noticing. Firstly, people nominated to the office of finance minister seem to be more
homogeneous group in comparison with the group of people holding the function of minister of defence. The
difference in group homogeneity is caused neither by different number of ministers holding the office, nor by fact
that as a minister of defence have acted two females so far. Ministers of finance are a much more compact group
than ministers of defence due to their education background. From this point of view, only two ministers have not
get professional training in economics (B. Sobotka, M. Kalousek). Unfortunately, those two personalities belong
to record holders in holding of the finance minister’s office. Although government shifted three times within the
term 2002-2006, B. Sobotka leaded the ministry of finance from July 2002 to October 2006 continuously. Besides,
M. Kalousek acted as finance minister two times altogether, from Jan 2007 to May 2009 (KDU-CSL) for the first
time and once again from July 2010 to July 2013 (TOP 09). On the contrary, the group of defence ministers should
be considered as “multicultural”. This group is composed of people having various civilian professions. Moreover,
a majority of such professions is applicable in his/her office only with difficulties, for instance, dramatic profession
(M. Stropnicky). As matter of interest, M. Stropnicky translated the comedy Yes, minister from English to Czech
and produced the play in the Na Vinohradech theatre, the former Theatre of the Czechoslovak Armed Forces in
1950’s.
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Table 4: Attributes of the Conflict in Personal Values in the Czech Government, 1993-2016

Minister of finance Minister of defence
age average age 47.5 years average age 49.1 years
generation | 1997: 1. Philip vs. M. Vyborny 2001-2002: J. Tvrdik vs. J. Rusnok
gap 1999-2000: P. Mertlik/J. Rusnok vs. V. 2002-2003: J. Tvrdik vs. B. Sobotka
(conflict) Vetchy 2009-2010: M. Bartak vs. E. Janota
2007-2009: M. Kalousek vs. V. 2012: K. Peake vs. M. Kalousek
Parkanova
2014-2016: A. Babi§ vs. M. Stropnicky
gender 11 males, 0 females 14 males, 2 females
education 1 graduated from faculty of law (B. 4 graduated from faculty of law; 5 graduated
Sobotka) and chemical faculty (M. from natural sciences faculty (geology,
Kalousek); 9 graduated from economical mathematics and physics); 3 graduated from
faculty, 6 of them Prague School of military academy, 1 of them graduated in
Economics (VSE) economics (J. Tvrdik); 1 graduated in
machinery (A. Baudi$), medical science (M.
Bartak), dramatic arts (M. Stropnicky), and
defence studies (J. Sedivy)
born in 1 Slovakia (A. Babis); 3 Moravia; 9 3 Moravia; 13 Bohemia, 10 of them Praha
Bohemia, 2 of them Praha
experience | accused of committing economic crime: accused of committing economic crime:
1 (I. Svoboda), sentenced: 1 (I. Svoboda), 2 (V. Parkanova, M. Bartak), sentenced: 0,
suspected of anti-social behaviour: 6 suspected of anti-social behaviour: 2 (A.
(I. Philip, P. Mertlik, B. Sobotka, V. Tlusty, | Baudys, A. Vondra, P. Necas)
M. Kalousek, A. Babis)

Source: www.vlada.cz, Wikipedia

From particular point of view, it seems that the most advantageous education for nomination to ministerial
office is education in natural sciences, in particular, in geology (M. Lobkowicz, A. Vondra). Gaining a master
degree from a Faculty of Law seems to be advantageous as well but it does not mean that you could not be accused
of committing economic crime in the office (V. Parkanova). Generally, both defence and finance ministers in the
Czech Republic are often accused by media serious anti-social behaviour, such star divination (A. Baudys),
excessive drinking in public and corruption (M. Kalousek), abuse of intelligence service (P. Necas), misapplication
of public money (P. Mertlik, L. Philip), overcharging of public contracts (A. Vondra), mismanagement (B. Sobotka,
V. Tlusty), siphoning of EU money (A. Babis), etc. Unlike ministers of finance—coming often into office from
academic environment—ministers of defence are usually someway connected with Ministry of Foreign Affairs
and Diplomatic Corps. They have usually experience from diplomatic service (V. Holan, M. Kostelka, K. Kiihnl,
J. Sedivy A. Vondra, M. Stropnicky) and their presence at Ministry of Defence was usually a part their career path
in public service. In addition, acting as minister is rarely issue of people born in Moravia or Silesia. Therefore,
ministerial values are predominantly “values of Prague and Mid-Bohemia” environment.

However, Table 4 presents a much more significant conflict of values. It is a conflict resulted from age gap or
generation conflict. Only for purpose this article, we define as a generation gap a situation when a minister is either
older or younger by 7 years then his/her counterpart. As a generation gap we call a situation, as well, when both a
finance and defence minister is from the same political party—may be the same age group—but one of them is a
senior politician. In such a case, mental and moral immaturity of a minister implicates rivalling within the political
party. Hence, general social prosperity is scarified by one of the ministers to individual profit, e.g., individual
prestige. Such a situation occurred when J. Tvrdik, defence minister, re-enforced the governmental resolution on
no less 2.2% GDP spent on defence in November 2002. Nonetheless, his social democrat colleague B. Sobotka,
finance minister, supporting that resolution in November 2002, curbed military expenditures for 2004 fiscal year
suddenly when the preparation of National Budget Bill of 2004 started.

Likewise, M. Kalousek as minister of finance and member of KDU-CSL capitalized his relation to his female
party colleague V. Parkanova when he decided to re-allocate 5.7 Md CZK from ministry of defence funds onto
restoration of main roads in 2007 and he succeeded in restriction of military expenditures, too,
emphasizing—identically as B. Sobotka in 2003—the need of restoring public finances. Today, as leader of TOP
09 in parliamentary opposition, he is a zealous proponent of a raise of military expenditures to 1.4% GDP in 2020;
although, he—as Finance Minister of the Year for Emerging Europe 2011—pushed forward a cut of military
expenditures in 2014 to 35.6 Md CZK in 2011. (_, 2011)

A similar conflict in values is to observe in relationship between A. Babi§ (ANO), minister of finance, and M.
Stropnicky (ANO), minister of defence, since 2014. On the one hand, M. Stropnicky was declaring savings in
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defence budget when he entered his office in Jan 2014; on the other hand, he got a moderate proponent of a raise
of military expenditures when NATO Secretary General visited Prague in April 2014. He was forced to ask for
increasing of military expenditures in 2015; nonetheless, his political boss (A. Babis) as finance minister turned
down a raise of military expenditures by 2.2 Md CZK during the legitimization of the National Budget Bill of
2016 in parliament. This raise has been demanded by Parliamentary Defence Committee which is composed by
all parliamentary parties and that body propounded such a resolution first time in its history (Kopecky, 2015). Due
to cultural conflict within coalition government and political parties, the raise in military expenditures still remains
a serious social problem.

5 Conclusions

In spite of keeping issuing resolutions on increasing of military expenditures at not less 2% GDP, the NATO
benchmark of 2% GDP on defense has never been achieved so far. Also, the Czech defense spending remains just
an half of 2% GDP 15 years after joining the Alliance. The government keeps failing in its policy of increasing of
military expenditure, hence, the Czech Republic is suspecting being a free rider and a raise of military expenditures
is considered as a social problem. On the other hand, confidence in both NATO and the Czech Armed Forces has
been growing inversely proportional to curbing the military expenditures.

The Government failure in increasing of military expenditures is to explain partly by the inference of the
national budgetary cycle with political cycle, partly, by cultural conflict inside of the governments. Such a conflict
of values covered not only values within political parties forming a coalition government but values related to
personalities in office of finance minister and defence minister as well. Since 1993, governments, defence ministers
and finance ministers have been rotated in the bargaining term when preparation of National Budget Bill for the
coming year ought to be in full swing. That watered down significantly governmental influence on ministerial
bureaucracy. The state budget has been prepared rather under direction of ordinary bureaucrats than distinguished
political leaders who take care of national security and welfare dutifully. As a logical consequence of flagging
political management, ministerial bureaucracy—at ministry of defence and ministry of finance—denied to carry
out the governmental resolutions on increasing of military expenditures quietly.

In addition, crucial actors in the process of stepping up military expenditures—finance minister and defence
minister—set conflicts in his/her political parties in order to get his/her political points. Some powerful ministers
of finance in his parties (B. Sobotka, M. Kalousek, A. Babi§) presented themselves as national heroes struggling
for stabilised public finance which should to bring the Czech Republic into an so-called elite club of countries.
Regardless reducing military expenditures, public debt was raising during their time spent in the office. Due to
fact that this conflict of values continuous, it is questionable if military expenditures will have exceeded 1.4%
GDP in 2020 what is the last governmental resolution and a national promise to NATO to date.

When election shifted from the second to the third term of National Budget Bill preparation in 2013, and
forming of government shifted to the first term consequently, the interference between budgetary and political
cycle diluted. On the one hand, expectation of increasing of military expenditures expanded slightly because
influence of political leaders and NATO as devil's advocate on the National Budget Bill has raised; on the other
hand, the Czech political spectrum still suffers from the fact that the office of defence minister—as a formal agent
struggling for increasing of military expenditures—is used for dumping of politicians. At least in 2016, the conflict
of values between the finance minister and defence minister (both ANO) is remaining.

References

[1] _ (1996): usneseni vlady CR &. 475 z 18. 9. 1996, k navrhu statniho rozpoctu Ceské republiky na rok 1997
[2] _ (1999): usneseni vlady CR &. 560D z 9. 6. 1999, ke koncepci vystavby resortu obrany

[3]1 __ (2002): usneseni vlady CR &. 1140 z 13. 11. 2002, ke Koncepci vystavby profesionalni Armady Ceské
republiky a mobilizace ozbrojenych sil Ceské republiky

_(2003): usneseni vlady CR &. 1154 z 12. 11. 2003, o Koncepci vystavby profesionalni Armady Ceské
republiky a mobilizace ozbrojenych sil Ceské republiky, pfepracované na zménény zdrojovy ramec

[5] _ (2007): usneseni vlady CR ¢. 1194 z 22. 10. 2007, o Transformaci resortu Ministerstva obrany

[6] _ (2011): usneseni vlady CR ¢. 590 z 20. 7. 2011, Navrh pifjmi a vydaji rozpoétovych kapitol a statnich
fondii na léta 2012 az 2014

[7] __ (2015): Security Strategy of the Czech Republic 2015. Prague, Ministry of Foreign Affairs
[8

[4]

=

Alptekin, A — Levine, P. (2012): Military expenditure and economic growth: A meta-analysis. European
Journal of Political Economy. vol. 28, no. 4, pp. 636-650.

[9] Awaworyi, S. — Ling Yew, S. (2014): The effect of military expenditure on growth: an empirical synthesis.
[Discussion paper]. Melberne: Monash University [on-line] retrived from

184



https://business.monash.edu/ _data/assets/pdf file/0004/339475/the effect of military expenditure on_ gr
owth an_empirical synthesis.pdf at 2016-01-20.

[10]Blumer, H. (1971): Social Problems as Collective Behavior. Social Problems, vol. 18, no. 3, pp. 298-306

[11]Canan-Sokollu, ES. (2012): Domestic Support for Wars: A Cross-Case and Cross-Country Analysis. Armed
Forces & Society, vol. 38, no. 1, pp. 117-141.

[12] Cooper, Ch. — Zycher, B. (1989): Perceptions of NATO Burden-Sharing. Santa Monica, RAND.

[13]Dune, JP. — Tian, N. (2013): Military expenditure and economic growth: A survey. The Economics of
Peace of Peace Journal, vol. 8, no. 1, pp. 5-11. DOI: http://dx.doi.org/10.15355/epsj.8.1.5

[14] Enthoven, AC. — Smith, KW. (2005): How Much Is Enough? Shaping the Defense Program, 1961-1969.
Santa Monica, RAND.

[15]Friedman, M. (1967): Why Not a Voluntary Army? in TAX, S. (ed.) The Draft: A Handbook of Facts and
Alternatives, Chicago, University of Chicago Press, pp. 200-207.

[16]Fugik, J. (2000): Rozpoctované vydaje na obranu v zemich VarSavské smlouvy v letech 1955-1989. In: Kr¢,
M. (ed.). Vojenské vydaje v letech studené valky a po jejim skonceni. Praha, Ustav mezinarodnich vztaht. s.
64-92.

[17]Hillison, JR. (2014): Stepping Up: Burden Sharing by NATO's Newest Members. Carlisle, Strategic Studies
Institute

[18]Jones, LR. — McCaffery, JL. (2008): Budgeting, Financial Management, and Acquisition Reform in the U.S.
Department of Defense, Charlotte, North Carolina.

[19]Kohler-Hausmann, J. (2015): Guns and Butter: The Welfare State, the Carceral State, and the Politics of
Exclusion in the Postwar United States. The Journal of American History, vol. 102, no. 1, pp. 87-99. doi:
10.1093/jahist/jav239

[20]1Kopecky, J. (2015): Odnaucili jsme kocoura zrat, hajil Gabal navrh pfidat dvé miliardy armadé¢. Praha:
iDnes.cz [on-line] retrived at http://zpravy.idnes.cz/odnaucili-jsme-kocoura-zrat-hajil-gabal-navrh-pridat-2-
miliardy-armade-12a-/domaci.aspx?c=A151118_110832_domaci_kop cited on 2015-01-01

[21]Leruth, L — Paul, E. (2008): A Principal-Agent Theory Approach to Public Expenditure Management
Systems in Developing Countries. OECD Journal on Budgeting. vol. 7, no. 3. pp. 1-29. DOI
10.1787/budget-v7-art1 6-en

[22]Mandel, R. (1997): Perceived Security Threat and the Global Refugee Crisis. Armed Forces & Society, vol.
24, no. 1, pp. 77-103.

[23]Mills, CW. (2000): The Power Elite. Oxford: Oxford University Press.

[24]MOD (1996-2012): Armada a spole¢nost 1996-2012. Praha, Ministerstvo obrany

[25]Manigart, P. — Marlier, E. (1993): European Public Opinion on the Future of Its Security. Armed Forces &
Society, vol. 19, no. 3, pp. 335-352.

[26]Ross, R. — Staines, GL. (1972): The Politics of Analyzing of Social Problems. Social Problems, vol. 20, no.
1, pp. 18-40.

[27]Rozsypal, K. et al. (1981): Uvod do teorie a praxe narodohospodaiského planovéni. Praha, SNTL.

[28]Sadykiewicz, M. (1988): Organizing for Coalition Warfare. The Role of East European Warsaw Pact Forces
in Soviet Military Planning. Santa Monica, RAND.

[29] SIPRI (2016): SIPRI Military Expenditure Database. Stockholm, SIPRI.

[30] Spector, M. — Kitsuse, JI. (1973) Social Problems: a Re-Formulation. Social Problems, vol. 21, no. 2.
pp.145-159.

[31]STEM (1993-2015): Trendy. Praha, STEM.

[32] Wildavsky, A. (2006a): Budgetary Reform in Age of Big Government. In Wildavsky, A. Budgeting and
Governing. New Brunswick, Transaction Publishers pp. 133-162.

[33] Wildavsky, A. (2006b): On the Balance of Budgetary Cultures. In Wildavsky, A. Budgeting and Governing.
New Brunswick, Transaction Publishers pp. 277-309.

185



PART C - PUBLIC FINANCE AND FINANCE

186



National Debt and Risks Associated with Sovereign Exposures
Nad’a Blahova*

Abstract. This contribution deals with the links between the banking and government
sectors and their outcome in the form of sovereign risk exposure. The aim of this paper
is to test the hypothesis that the size of sovereign exposures in the banks' balance
sheets related to the regulatory requirements with respect to these banks. The method
presents closer description of the current state of the Czech banking sector and the
government sector. The main areas are examined, based on the qualitative analysis,
with focus on links between both sectors, as well as regulatory requirements to banks
that relate to sovereign exposures. They discuss the principles of the methodology of
the stress test of public finances and sovereign risk indicator. The current situation is
illustrated by graphic comparison of the share of government bonds in total assets of
banks in the V4 countries, Austria and the Eurozone. If no change in regulatory rules,
then we can’t expect a significant reduction of sovereign exposures in the banks'
balance sheets. This implication was verified and the hypothesis was confirmed.
Keywords: national debt, government bonds, banks, sovereign risk.

JEL Classification: H6, G21

1 Introduction

Sovereign risk is a risk of potential loss from sovereign exposure caused by default in payment of counterparty
liabilities or by breaking other contract agreements. The major part of sovereign risk is the credit risk. Sovereign
risk of the Czech Republic can be evaluated as very low. It is the risk of a country, which finds its picture in above-
the-average external rating given by major rating agencies with international field of activity. The Czech Republic
has the highest rating of countries of middle and east Europe and its rating is above-the-average of state members
of the euro area. Experience from debt crisis in Europe shows that in case of small open economy it is impossible
to entirely exclude transmission of negative phenomena from foreign countries (Diebold a Yilmaz, 2010) and that
it is impossible to prevent upcoming negative change of sovereign rating only by stabilizing public finance. There
always exist factors which are impossible to have under control from the perspective of a given country and which
even under strong assumptions of effective country management and quality management of national debt may
increase sovereign risk. There exists the possibility of over the boarder contagion to credit premiums of national
debt funding that can manifest itself as an increase of debt service costs.

Banking sector in the Czech Republic can be evaluated as highly sTable, equipped with required capital and
liquidity, with relatively low level of financial claims in default and required volume of provisions. Banks’ capital
is almost by 100 % formed by capital Tier 1, which is the capital of the highest quality that has the highest ability
to absorb losses. Usage of capital Tier 2, which is represented mostly by subordinated debt is decreasing in long-
term. The central bank as a supervision institution applies in scope of macroprudential policy concerning banks
also capital reserves (security reserve, reserve to cover systemic risk and since the year 2007 also anticyclical
capital reserve) that increases their stability. It is required to respect that our banking sector is highly interconnected
with international financial groups and under specific conditions it can have an impact on the independence of
decision making of Czech banks, for example in the area of asset allocation. Foreign owners have under direct or
indirect control over 90% of the Czech banking sector assets, the owners are mostly from other EU countries.

In this article I will try to verify the hypothesis that the size of sovereign exposures in the banks' balance sheets
related to the regulatory requirements with respect to these banks. The method of description and qualitative
analysis will be used primarily. I will discuss the principles of the methodology of the stress test of public finances
and sovereign risk indicator. I will illustrate the current situation through a graphic comparison of selected
countries.

2 Holding of National Debt or Sovereign Risk Exposure

Even though both sectors, government as well as banking sector, are rated as relatively sTable, their common
interconnectedness is perceived as important and potentially risky. Reasons are associated with many
interconnections and their possible causes on stability of both sectors and not in the last row emerge from
international comparison (Caruana — Avdjiev, 2012). Interconnection of Government and Banking Sector
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Banks as Creditors, Traders, Market Makers

Banks are the most significant creditors of government sector (creditors are to a lesser extent also other financial
market entities such as pension funds, insurance companies, but this paper does not concern with them). Banks
hold in their assets short-term treasury bills as well as medium-term and long-term government bonds. If banks
buy this financial instruments to their trading books, they declare that it will be held short-term, thus no more than
one year and are obliged to overvalue the instruments by market prices on a daily basis. Any losses would be
reflected in the regulatory capital calculation. If banks declare that they will keep the purchased national debt in
the long term, respectively until its maturity, they value it by amortized costs and the negative change of the value
would be registered only if the extreme situation of default occurred. But both of these strategies (categorization
into trading and investment portfolio) have one thing in common. If the market begins to perceive sovereign debt
quality deterioration or determines that a bank (respectively banks) holds a disproportionate amount of national
debt in their portfolios, it will restrict this banks” access to funding sources, respectively the sources will become
less cost favorable for the banks.

Banks in relation to the national debt are not only in a position of the major creditor. Selected banks also have
a key position on the primary government bond market as primary dealers. Banks are in a role of a trader and
market maker. In a situation of imbalances on the sovereign debt market they work by their transactions towards
equilibrium. But during larger imbalances in terms of higher supply of national debt over the demand for national
debt, banks can respond with spread expansion, which would not contribute to stabilization of the market. The rule
that mandatory spread bid and offer prices is based on relative basis against market average of all primary dealers
contributes to the stabilization of the market and low level of price spread bid and ask. This enables the necessary
adaptation to the difficult to predict market environment.

Government Bond as Collateral

Banks hold in their balance sheets government bonds also for needs of hedging their operations. The conservative
attitude of our central bank emphasizes the use of these bonds for refinancing operations, during realization of
repo trades. Should the sovereign risk increase, this situation would be reflected in decreased eligibility of the
collateral. The current situation in the Czech Republic characterized by liquidity excess on the part of commercial
banks makes the situation unlikely to happen, but it cannot be ruled out. It is also necessary to respect probable
attitude of the central bank, which must manage its credit risk.

Government’s Assistance to Banks

Before the outbreak of the global financial crisis and in its initial stages it was still assumed that in the case of
bank’s problems, especially the ones, which were covered by the rule ,,too big too fail®, the domestic government
would be the place that would provide assistance in the form of guarantees or recapitalization of public means.
The underlying assumption of this procedure is high budget income in proportion to the size of the banking sector
respectively endangered groups of banks. For example, regarding a relatively small country with a relatively large
banking sector, in the case of problems of large part of the banking sector affected by materialization of systemic
risk it is impossible due to the size of the public budget to provide adequate assistance without collapse of public
finance. Then, the solution can only be an assistance on multinational level.

In response to the debt crisis in Europe, a mechanism was searched for, that would, if necessary, help to solve
endangered banks in any other way than the one till that time prevailing when the rescue of banks was funded by
public funds. The access to the use of public funds had gradually changed. At the ECOFIN meeting in October
2008, the European leaders agreed that the decisions about public interventions would be realized in a coordinated
manner. Public funds were intended to recapitalize systemically important banks. Member states were expected to
respect taxpayers’ interests. In 2013, there was a major revision of the rules on country aid, greater cost sharing
by the private sector was enforced. It was evident that granting of public aid may cause national debt crisis. The
result of the efforts of a bond between the government and banking sector is an establishment of a fund for dealing
with crisis (resolution fund) into which banks are beginning to contribute and which should finance possible
solution of banks’ problems in the future (MREL 2015) . The establishment of the fund is going to replace the
institute of lender of the last resort. Therefore, this bond between government and banking sector should be
discontinued.

3 Banks’ Motivation for Holding National Debt Due to Regulation

Banks have had strong incentives for holding government bonds. For a long time, it has been associated primarily
with regulatory rules. Since the first concept of capital adequacy at the end of the eighties, today known as Basel
1(1988), claims toward government and claims secured by government called zones A, which were member states
of OECD, were evaluated by risk weight 0. That meant that banks did not have to hold capital towards this kind
of assets. From nowadays point of view, the regulatory rules were very simplified and risk weights were assessed
to assets only according to the counterparty type, the ability to repay was not taken into consideration, probability
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of default. There was established disproportion, which persists in principle until nowadays. Banks are encouraged
to favor funding of national debt over funding of private sector, which mostly had as a counterparty assigned risk
weight 100 % in Basel I. This approach has been in principle transferred into the regulatory process of Basel II
(2006) and continues until nowadays, when the Basel IIT (2011) regulation is gradually implemented.

Currently, banks can choose from two options of investment portfolio credit risk capital adequacy calculation.
When applying the simpler so called standardized approach, the risk weight is derived from external rating of
rating agency. In the EU area, risk weight 0 is assessed to government bonds if it is issued by domestic government
in domestic currency. A more sophisticated IRB approach works with internally determined counterparty rating
and is based on estimate of three parameters. Probability of default, exposure at default and loss given default.
Here is also not very large space for more sensitive estimation of sovereign risk, when the PD parameter is not
subjected to minimal value of 0,03 %. With IRB approach, we do not meet with implicit setting of zero risk weight,
but it can be used. To remove sovereign exposures from IRB approach and apply towards them standardized
approach is also a possibility. In practice it means that banks use risk weight 0 for both of these approaches.

Another regulatory rule applies to exposure. Banks must sufficiently diversify their portfolios and thus prevent
the risk of excessive concentration of the portfolio. Basic exposure limit is set at 25 % of regulatory capital of bank
towards one of the counterparties or economically connected groups. This limit does not apply to banks’ assets
that represent claims toward central government.

The motivation of banks to prefer holding of national debt newly strongly supports Basel I1I in area of liquidity
regulation, when introducing two quantitative requirements. Net STable Funding Ratio and Liquidity Coverage
Ration. In its final form, the LCR is in principle a stress test of short-term liquidity, which banks must comply
continuously with. For the LCR indicator is required holding of highly liquid assets that are subject to demanding
requirements: low risk, certain and transparent valuation, low correlation with risk assets, acceptability by central
bank under the deposit facility. Parameters correspond to government bonds that are included in the highest quality
group of assets called Level 1 assets. NSFR is supposed to limit maturity transformation and we can find the
privileged position of government bonds even here, when assigned with the lowest possible factor 5 % of required
sTable source of funding. In the area of liquidity can be found another confirmation of the preference for national
debt in connection to the calibration of 2 basic banks’ financial health indicators. The indicator of liquid assets to
total assets and indicator of liquid assets to short term liabilities include bonds issued by government institutions
between preference liquid assets. Thus, in order for banks to comply with regulatory rules, they must hold
government bonds.

Graphic comparison

For illustration it is possible to see ratio of government bonds to total assets on graphs below. If we are evaluating
aside from the situation in the Czech Republic also progress of the ratio of government bonds to all assets of banks
in neighbors’ countries — Slovakia, Poland, Hungary and Austria and compare it with average in the euro area then
only Austria with its results is under this average, in the year 2015, it got to the same level. Amount of exposure
around 5 % does not represent important concentration of assets and is possible to perceive it as adequate. In
contrast, banking sector of V4 countries is with its volume of sovereign exposures above the average of the euro
area and from this point of view, the latest progress is relatively positive for the Czech Republic. According to the
international comparison the ratio of government bonds to banks’ balances is still high above-the-average in the
Czech Republic, notably higher than the euro area average is.
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4 Risk of Excessive Concentration of Sovereign Exposure

The Czech National Bank as an authority supervising the financial market created a tool that intend to control risks
of systemic concentration towards the significant sovereign exposures. Relying on the directive and decree CRD
IV/CRR, the relevant guidelines of the European Committee for Banking and Recommendation ESRB/2013/1.

Methodology Principles of Public Finance Stress Test and Sovereign Risk Indicator

The procedure for evaluation of public finances through a cost-benefit analysis has been demonstrated, for
example, by Izak (2008). One of the goals of the study, which has been created under the patronage of the IMF is
to identify indicators of vulnerability of the sovereign entities towards a bank run (Serkan A. - Takahiro T. 2014).
The initial point of this approach is public finance stress test, which has been performed on the horizon of three
years since 2015. The output is an estimated value of sovereign risk indicator (SRI), which can range from 0 % -
100 %. IRS acts as a probability of the default parameter, which in cause of a country acquire form of writing off
a part of the exposure, restructuring of national debt, assistance of multinational institution. IRS is calibrated on
basis of statistical analysis of historical observations of debt crisis (Arslanalp - Tsuda, 2014) and selected
variables, which are set a critical value (their list is presented in Table 1). The stress test uses several interconnected
simulation models that represent economic sectors and their impact on management of government sector and
progress of its debt. The scenario is defined for three-year period and includes the unfavorable development of key
macroeconomic variables and materialization of the associated risks including market risks. The action of these
negative phenomena is reflected in the degraded conditions of national debt service. Estimates of GDP, inflation
and wages enter the model. One of the models stimulates the labor market. It uses demographic projections of
CSO, on which legislatively formulated parameters and expected development of household sector economic
activity are applied. Management of government sector is simulated in accordance with the components of its
income and expenditure. Even the model of financial markets, where unfavorable market conditions for issuing of
new national debt are set in three year horizon, enters the test. Involved is also a model simulating profitability of
the new debt, where as explanatory variables enter: dollar yield curve, total national debt, money market interest
rates, expected inflation. The stress test works with a possible response of a debt issuer to possible increase in debt
service costs.

Table 1: Explanatory variables of sovereign risk indicator

Macroeconomic variables Critical Fiscal variables Critical
limit limit
1 | Real GDP growth (in %) <-23 1 | National debt (as % GDP) >64,7
2 | Balance of payment in relation to the | <-1,8 2 | Primary balance (as % GDP) <32
current account (as % GDP)
3 | Gross national savings (as % GDP) < 19,3 3 | Yield of 10 year government | >10,8
bond (in %)
4 | External debt of economy (as % GDP) >99,6 4 | National debt falling due | >19,0
within 1 year (in %)
5 | Difference between real return SD and | > 6,3 5 | Share on national debt payable | >21,7
real growth GDP (in p.p.) within 1 year (in %)

Source: CNB, IMF, custom processing

The initial element is the total volume of sovereign exposures in banks’ balance sheets. Using SRI as a
probability of default parameter, the exposure is divided into limit part and over-limit part (CNB 2015). If SRI
increases, the sovereign exposure limit decreases, which at the same time causes increase of the over-limit part of
the exposure. Banks are expected to treat the limit part of the exposure in accordance with the applicable regulation,
which means that commitment limit does not apply to it and its risk weight is evaluated zero. For the over-limit
part bank must create additional capital to cover the excessive concentration risk, but only provided that three year
outlook of SRI will be higher than 8 %.

5 Conclusion

The paper pointed out the close connections between government and the banking sector, which even in the
situation of favorable development in both sectors are mainly by the central bank perceived as significant and
potentially risky. The hypothesis, which was formulated at the beginning of the article, was confirmed. The size
of sovereign exposures in the banks' balance sheets associated with the regulatory requirements that have been
analyzed in this article. Central bank highlights a risk of excessive concentration of sovereign exposures in the
banks' balance sheets. At the same time, the Bank does not indicate that it is aware of the regulatory burden that
banks must respect, and that is one of the principal causes holdings of sovereign debt. There are other reasons,
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such as overpressure of liquidity, the size of the demand for loans and more, which, however, this article does not
address.

Even in the international comparison, the banking sector of the Czech Republic is strongly involved in the role
of creditor of the government sector. If interventions in regulatory procedures are not made, it is impossible to
expect significant changes in banks’ attitude towards this kind of asset. Although there exist objections against
regulation applying positive discrimination of national debt even on the multinational level, there is not a political
will to push the changes through. It is a procedure that is due to their indebtedness convenient for the countries.

When evaluating the sovereign risk it is impossible to monitor only current level of debt, but also predict its
dynamics and register potential reform measures that have not yet been realized in the public finance, even though
the realization is highly probable if not ineviTable (reform of the pension system). Czech population is aging, the
progress that is analogous to progress of other developed countries. Higher state spending on health and higher
volume of pensions are associated with that. There are other areas, where growth in requirements can be expected
— for example security spending.

The Czech National Bank declares that since 2015 it has been carrying out stress test of public finance and its
results will be introduced in the Financial Stability Report, which will be published at the end of the first half of
2016. Currently CNB merely states, that conducted stress test of public finance shows that the current fiscal
situation in the Czech Republic is not a threat to financial stability. Therefore, in the upcoming three years, CNB
will not enforce additional capital requirements on banks as holders of national debt.
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The Role of State Budget in Environmental Protection: The Case of
European Union Countries

Kornélia Belickova“ — Matej Boor™

Abstract. Environmental protection begins to receive more and more attention as
more countries are recognizing the link between quality of life, socio-economic
development and a well preserved life environment. This paper deals with the issue
of environmental protection, focusing on the roles and functions of the state budget in
its provision. Budgetary theory, which attributes to the state budget, the role of
protector of the environment, is also called environmental or ecological budgetary
theory. We pay special attention to the various types and forms of economic
instruments in budgetary theory of the environmental protection and environmental
policy. In the second part of the article we deal with trends in the growth or fall in the
use of economic instruments in environmental policy and de facto budgetary theory
of environmental protection in the budgetary process itself. Based on statistics
collected by Eurostat and OECD institutions, we can claim that the use of the current
budgetary theory has increasing trend, its significance is growing, and we expect a
greater use of its applications in future periods.

Keywords: budgetary theory, environmental protection expenditure, environmental
policy, environmental taxes.

JEL Classification: H23, H61, O13, Q58, Q50

1 Introduction

Necessity to deal with issues of environmental protection has been brought forward to the economic thinking, but
so far it is not paid as much attention from the side of experts and economists as it is in the case of other economic
disciplines. Many countries are aware of the economic and social impacts of environmental pollution and took
their part in adoption of number of measures and commitments to mitigate the negative impacts of economic
production on the environment.

Many companies in the private sector did not admit environmental devastation and degradation of quality of
life, while pursuing high profits and reducing costs of production are willing to continue environmental pollution.
However, there are few companies which are well aware of its negative impact on the environment and decided to
take adequate steps to repair the damage caused and reduce environmental impact of the production of own goods
and services. In the protection of the environment, the private sector is not alone and can be involved together with
the state in the protection of ecosystems.

In recent time the budgetary theory of environmental protection, also known as environmental or ecological
budgetary theory, is gaining prominence. Budgetary theories are economic theories that deal with opinions and
ideas of economists on the status and role of the state budget in the national and worldwide economy. On one
hand, budgetary theories are focusing on how to raise funds for the state budget and on the other hand, on spending
of funds from the state budget in order to achieve macro-economic fiscal objectives, which are consequently
affected by the cash flows.

Environmental budgetary theory can be classified as an interventionist budgetary theory, because of influence
on the national economy and it also expands the scope and role of the state in the economy. Environmental
budgetary theory is also a secondary budget theory, given the fact that it does not reflect all the main roles of the
state and supports the status of the primary budgetary theory. Fulfilling the main aim of environment protection is
possible through revenue and expenditure side of the state budget. The revenue side of the state budget consists
mainly of sanctions and fines imposed to the private sector for use of obsolete non-ecological technology in the
production of goods and provision of services that are not environmentally friendly and are imposing sanctions
and penalties for transgressions against the environment (incorrectly disposed waste that harms the environment
and is set free in nature, for example sewage released into the adjacent river). Specific group of public revenues
which are focusing on the environment are environmental taxes and will be discussed further in the next chapter.
On the expenditure side, we can find mainly grants and subsidies to the private sector for the acquisition of modern
technologies with eco-friendly label. The present issue also will be explained in more detail in the following
chapters. To achieve the main goal, it is necessary to combine both types of instruments and thus create an effective
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economic policy mix, while ensuring environmental protection. But we must not forget the important role of the
state in the field of environmental protection, which is state regulation, also referred as silent side of state activities.
The aspect of state interventionism is extremely difficult to quantify and the objective of this article is not to deal
with this issue. The significance of environmental protection is clear from the objective of improving the quality
of life and maintaining favourable surroundings for the development of human potential and capital for future
generations. (Belickova, K., Boor, M. 2013)

2 Tools and instruments of state budget and environmental policy in the area of
environmental protection

Environmental policy is one area of economic policy, through which the state using its budget is correcting the
environmental aspects of manufacturing output in the country. To achieve the objectives, state uses a whole range
of economic and non-economic instruments and its classification is based on influencing the behaviour of
economic agents. Classification distinguishes direct and indirect environmental policy instruments. Direct
instruments of environmental policies affect the behaviour of economic agents in the economy; the group of direct
environmental policy instruments can include orders, prohibitions, and limitations on the permissible amount of
pollution and a ban on the certain production which damages the environment (Romancikovéa E. 2004). On the
contrary, indirect instruments as the name implies, indirectly affect businesses in the form of taking measures to
reduce the environmental consequences of the economic activities. Indirect instruments include environmental
taxes and levies, duties, retaliation, user fees, management fees, customs duties, not-tradable emissions, grants,
subsidies, grants and backup systems (Valek, J. 2013). In our article we will focus just on indirect instruments of
environmental policy.

3 Trends in environmental taxes and environmental expenditure protection in
European Union

Many countries of EU shifted their focus to environmental taxes to achieve better life quality for inhabitants; these
efforts are evidenced by several tax reforms in recent years (mid-2013 and mid-2014). These tax reforms meant in
general increasing indirect and reducing direct taxes, while 18 countries of EU reduced their tax bases, but on the
other hand 15 countries increased environmental taxes, which means increase in financial importance of
environmental taxes. The biggest financial impact of environmental taxes expressed by GDP ratio for 2013 was
achieved in Denmark (4,23%), Slovenia (3,87%), Italy (3,49%) and Croatia (3,45%). (Hodzi¢, S. — Brati¢, V.
2015)

Environmental taxation in EU is mainly composed by energy taxes (75% of revenues from environmental taxes
— more than three quarters are represented by transport fuel taxes), non-fuel transport taxes (21%) and followed
by pollution and resources taxes (4%). Directorate-General for Taxation and Customs Union noted increasing
overall trend in environmental taxation (expressed by % GDP) after falling between 2002 and 2008. The overall
trend is sTable in recent years (around 2,4%), while in Eurozone is slightly lower (2,3%) in 2012. (Taxation trends
in European Union, 2014).

Chivu, M. R. — Blajanu, E. A. — Popescu, D. L. — Chivu, M. (2011) estimated and describe trend in
environmental taxation (expressed in % GDP) from 2000 to 2008, with confirmed the negative trend in the revenue
from environmental taxes. This fact authors described as a consequence of global environment and financial crisis,
but they expressed confidence, that this phenomenon will turn upward due to high potential of new member states.

Increasing trend in environmental taxation can be observed since 90s years, when revenues from environmental
taxation has been larger than the growth from taxes on labour in EU15 (1990-1997) and the highest increase was
achieved in Finland, Greece and Netherlands, but the trend for Ireland and Portugal decreased. (European
Environment Agency, 2000).

Based on previous research studies we can conclude that importance of environmental taxation is generally
increasing in the long term horizon, despite the negative effects of last financial crisis.

Opposite to environmental taxes there is the topic of environmental protection expenditure, which represents
the opposite side of public budget. Environmental protection expenditures are defined as the amount of money
spent on all purposeful activities directly aimed at the prevention, reduction and elimination of pollution or harmful
substances resulting from production processes or from the consumption of goods and services. (Broniewicz, E.
2011) This definition is reflecting entire environmental protection expenditure spends by any economic subject,
but our article is focusing only on public sector.

Environmental protection expenditure is composed of two main categories: current expenditure and
investments. Broniewicz, E. (2011) observed increasing trend in environmental protection expenditure (in million
euro) in 25 countries of EU in 2002-2007, however this fact was achieved due to increasing current expenditure,
(investments remains almost on the same level).
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Beliczay, E. (2009) in her study is focusing also on the issue of ,,harmful subsidies”, which have been analysed
by OECD and European Union since last decade. Author defined the as subsidies, that destroy market principles
and contribute to inefficiency of spending.

Interesting findings on the topic of environmental protection expenditure were found by Ada, A. A. (2014).
He estimated the correlation relationship between economic growth and volume of environmental protection
expenditure for selected EU countries and time period covers years from 1996 to 2011. The main finding was that
economic growth is negatively correlated with the volume of environmental protection expenditure for almost all
countries (only in Luxembourg this relationship was positive). Author pointed out that that economy policies are
determined without taking environmental protection expenditure into consideration and the increase of GDP means
that share of environmental protection expenditure is decreasing.

4 Trends in changes of the volume of public expenditure and public revenue relating
to the environmental protection in member states of European Union

For purposes of determining the use of environmental budgetary theory and its trends, we used data reported
through the Joint OECD / Eurostat Questionnaire on Environmental Protection Expenditure and Revenues
(EPER), gathered and reported from the auspices of the OECD and Eurostat. In this statistical database are reported
several indicators concerning environmental protection, and one component is environmental public revenue and
expenditure by public sector. In our article we will deal with both categories separately, focusing on describing
trends in the use of economic tools of environmental policy and thus the role of the budgetary theories of
environmental protection. As first we will focus on public environmental protection expenditure, and the statistical
database identifies five types of environmental protection expenditure:”

e investments for environmental protection

e pollution treatment investments,

e pollution prevention investments,

e current expenditure for environmental protection,

e subsidies/transfers given for environmental protection activities

The Eurostat statistical databases are reported dynamic aspects of public expenditure on environmental

protection as a ratio expressed through two indicators:

e amount of funds in public expenditure for environmental protection per capita.

e percentage of public expenditure spent on environmental protection in relation to GDP.

For better visual representation of trends in the use of environmental budgetary theory, we took advantage of
a graphical representation of the second value. Figure 1 shows trend in public expenditure of environmental
protection as a share of GDP.

Figure 1: The volume of environmental protection public expenditure as a share of GDP
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Source: EUROSTAT

From the Figure 1 we can observe that there has been upward trend in the volume of environmental protection
public expenditure. Paradoxically, the largest volume of funds expended in the volume of environmental protection
public expenditure quantified by % GDP was held in 2009, when the world was fully raging by financial crisis. In

" The current classification concerns not only environmental protection expenditures arising from the state budget,
but also from the budgets of households and firms. In our case, however, we will focus only on cash flows from
the state or public budget in general

195



year 2009 was also a highest peak in overall general government expenditure in terms of percentage share of GDP
(50,3%). The determinant of the peak of both categories is influenced also by evolution of GDP in EU, however
in the year 2009 the real growth of GDP took value — 4,4%, which is the lowest value achieved for last decade in
European Union for this indicator. Environmental protection public expenditure did not returned to the volume
2009 to the present time, the lowest values were observed in 2003. The trend line represents a growing trend,
which leads us to conclude that, despite the low or sporadic fluctuations in the volume of funds the elements and
ideas of budgetary theory of environmental protection is implemented into the budgetary process and its
significance is growing even today.

On the contrary, in terms of the revenue side of the state budget, the most important component in terms of
environmental protection consists of ecological taxes, so we focused on them during the analysis of the issue when
examining trends in the use of budgetary theory of environmental protection in the budget process. Eurostat
Statistical collects and reports statistics in which the environmental taxes are divided as follows:

e energy taxes (including fuel for transport);

e transport taxes (excluding fuel for transport)

e pollution taxes;

e resource taxes;

e taxes on pollution/resources;

For our purpose the indicator of overall environmental taxes, which are represented by the sum of the partial
environmental taxes, appears to be the most relevant. Compared to statistical reporting of expenditure on
environmental protection, environmental taxes are recognized not only as common indicators, but as well as the
nominal indicators as follows:

million euro;

million units of national currency;

percentage of total revenues from taxes and social contributions (including imputed social contributions);
percentage of total revenues from taxes and social contributions (excluding imputed social contributions);
Percentage share of gross domestic product (GDP).

Given the fact that we examine trends in the European Union as a whole, we exclude indication of the overall
environmental taxes in millions of national currency, statement of the percentage of total revenues from taxes and
social contributions (including imputed social contributions) and millions of euro. A representative sample of
countries consists of countries like in the previous case, all European Union member states (EU28), but the time
period over the previous case has been slightly modified and in this case covers the years 2002 to 2014. Information
regarding to the total environmental taxes we bring in the following charts.

Figure 2: Revenue from environmental taxes (% GDP)
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The previous Figure has already been addressed to the revenue from environmental taxes in mutual terms,
while the trend is not linear through growing line but by a slightly polynomial trend line. In our case the selected
indicator from 2002 to 2008 achieved downward trend (in 2008, the profit from environmental taxes was the
lowest), and from this year the situation is reversed and the profit are gaining a growing trend that is significantly
more noticeable and pronounced if the profit from environmental taxes is quantified as % of GDP.
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In the last Figure 3 we can see environmental protection expenditure and revenue from environmental taxes in
one graph.

Figure 3: Comparison between the values of environmental protection expenditure and revenue from
environmental taxes (% GDP) by public sector

3,0%

2,58% %
56% 256% 0,
2.5% — 2.43%
>

244% 2:45%

= Environmental
protection
expenditure (%GDP)

2,0% -+

1,5%

® Revenue from
environmental taxes
1,0% (%GDP)

.65% 0,63

— o 5]
=] =] =3
S S S
I « I

0,5%

0,0% -

2005
2006
2007
2008
2009
2010
2011
2012
2013

Source: EUROSTAT

As we can see from the Figure 3, there is gap between revenue from environmental taxes and environmental
protection expenditure. Despite the fact, that taxes do not state the purpose for which they are spend, we have
opinion, that these two values should be at least more or less equal. Similar research was done by Jeffrey, C. —
Perkins, J. D. (2014), when they estimated the relationship between energy taxes and environmental protection
expenditure focusing mainly on business sector on EU data from 2001 to 2008. Their results proved that energy
taxes are effective in motivating business spending on emissions abatement.

In comparison with other studies and authors we confirm negative trend in revenue from environmental taxes
to the year 2008, which match with conclusions of Chivu, M. R. — Bldjanu, E. A. — Popescu, D. L. — Chivu, M.
(2011). On the other hand, we prolong the time period and observed the negative trend from the year 2009 turned
and now we can see upward trend for this indicator. We incline with the observations made by Hodzi¢, S. — Brati¢,
V. (2015), who presented the opinion that financial importance of environmental taxes is increasing.

On the side of environmental protection expenditure, we can also see the upward trend which was also observed
by Broniewicz, E. (2011), but only for shorter time period excluding recent years. For the purpose of deeper
investigation, there is a need to split environmental protection expenditure into two main subgroups (current
expenditure and investments) and estimate the evolution of each for better capture the trend.

5 Conclusions

The issue of environmental protection was brought up to the economic thinking, but so far it does not pay as much
attention experts by economists as is the case with other economic disciplines. At the time of the ongoing financial
crisis, however, environmental protection is not given adequate attention in comparison to more important high
priority economic issues. The paper deals with the use of environmental budgetary policy in the budget process
and its importance in the national economy, and in each chapter the different instruments of environmental policy
are presented, with particular attention being focused on economic instruments in environmental policy, namely
public expenditure and public revenue in the form of environmental taxes. In the practical part we will discuss
trends in the various categories of budgetary theory of environmental protection and environmental policy in terms
of revenue and expenditure in the environment. Based on the findings, we can say that the use of budgetary theory
of environmental protection in the budget process is on an upward trend and its significance continues to grow.
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An interesting finding is that during the financial crisis (2007 - 2009) public expenditure environmental protection
and environmental taxes showed features of an expansive economic policy, while public spending reached the
highest values and public revenues the lowest values. Finally, we would like to express the conviction that there
is a need to pay more attention to the protection of the environment, and it is necessary to adopt adequate actions.
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Impact of shared taxes on the financial situation of Slovak
municipalities
Luk4s Cibik”

Abstract. The aim of paper is to analyze the impact of shared taxes on the financial
situation of Slovak municipalities in the period 2010-2014. The impact of shared taxes
on municipalities and cities of Ilava district will be analyzed on the basis of two
selected indicators — financial autonomy and financial strength and their modified
versions. This provides a space for comparison of individual values. Development
trends of selected indicators and the derivative effect of shared taxes on the financial
situation of towns and municipalities will be then examined.

Keywords: shared tax, municipalities, financial autonomy, financial strength.
JEL Classification: H21, H71, H77

1 Introduction

The aim of this paper is to assess the impact of shared tax on the financial situation of the surveyed municipalities
on the basis of two selected indicators. The impact of the single shared tax will be analyzed on the basis of two
main financial indicators and their two modified versions. We can demonstrate the impact of shared taxes on
financial autonomy and financial strength of a selected group of municipalities by comparing the results of selected
indicators. Based on the learned lessons, a space is opened to assess the appropriateness of establishing the single
shared tax in Slovakia.

After 10 years, since accession to fiscal decentralization and reform of the tax system in Slovakia, a space was
created for analyzing the impact of the introduction of a single shared tax on the financial situation of local
governments. There was a significant change in the funding and management of local governments in Slovakia by
applying fiscal decentralization in 2004-2005. There has been a reform of the tax system and the reallocation of
powers of taxation and tax determination between the various levels of local government and central level.

Multiple targets were monitored by assessment of personal income tax (PIT) as the only shared tax. Firstly, a
dynamic growth in revenues from this tax was expected. In the case of personal income tax the choice is relatively
evenly distributed during the calendar year. At the same time, the tax is locally determinable and the system of
redistribution of funds between different levels of government has been simplified by introducing a single shared
tax. As one of the last reasons thereof, explanatory statement defines change of determination of a specific amount
accruing to municipalities and transition to a redistribution of tax revenue using a predetermined coefficient
according to certain variables on the basis of statistical data, which eliminates subjectivity in deciding while
eliminating potential political influence.

2 Shared tax in the Slovak Republic

The arrangement of the tax system where there is a redistribution of tax revenue in the vertical plane among levels
of government (central and decentralized) and horizontal distribution among lower levels at the same time is called
tax sharing (Oates, 1969). It represents a significant way (in which there is a horizontal fiscal equalization) for
implementing transfers to decentralized levels of government.

The system of shared taxes is used around the world, because the central government retains certain decision-
making powers through this system (McLure, 2011). This especially applies to the determination of what taxes
will form a group of shared taxes and the determination of shares of decentralized levels of total return. The most
often used shared taxes include personal income tax, corporate tax and value added tax.

There has been a substantial change in shared taxes by applying fiscal decentralization in Slovakia in 2005.
Instead of having three shared taxes on the proceeds of which Slovak municipalities and the central level
participated in, a variant with the single shared tax has been adopted, the revenue from which is distributed among
all three levels of government on the basis of statistical criteria through redistributive coefficient. Slovak legislation
ranks the share of personal income tax to the group of own income. The funds derived from the redistribution of
the proceeds of this shared tax represent a significant part of the revenue of the general budget.

Shared tax is an income to the state budget and a proportion of its revenue, according to a predetermined
percentage, is allocated among the budgets of municipalities and higher territorial units. The central level and local
self-government within a specified proportion participate in revenue derived from personal income tax. Since the

" PhDr. Lukas Cibik; Department of Public Policy and Public Administration, University of Ss. Cyril and
Methodius in Trnava, Bucianska 4/A, Slovak Republic, lukascibik.ucm@gmail.com
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introduction of the single shared tax in 2005 the local government share in total revenue has changed. Changes in
the allocation of funds from personal income tax are captured in the Tablel.

Table 1 Distribution of personal income tax revenue under legislative definition over years in
percentage (%)

The period Local level Regional level Central level
Municipalities Self-Governing Regions State
2005 - 2011 70,3 23,5 6,2
2012 -2013 65,4 21,9 12,7
2014 67,0 21,9 11,1
2015 68,5 29,2 23
2016 70,0 30,0 0,0

Source: Own elaboration.

The amount, which each municipality will obtain from the share intended for the local self-government
depends on several criteria. The specific situation of each municipality is taken into account when distributing
funds and the total amount obtained reflects the population of the municipality, as well as age structure of
inhabitants, size category of the municipality and the altitude of the municipality. The Government Ordinance no.
668/2004 Coll. on the distribution of the income tax revenue to local governments determines the exact proportion
of municipality on tax revenue.

3 Data and methods

Municipalities and towns of Ilava district (21) represent a selected group. From the perspective of the article it was
appropriate to capture values of individual indicators across different sized towns and municipalities at the same
time. This is prevented only by partial comparison of different sized groups of municipalities and towns and we
focus on specific administrative and territorial unit. The unit consists of a heterogeneous set of towns (3) and
municipalities (18), which are significantly differentiated with respect to their population (25 085-527), which is
ultimately responsible for fragmented settlement structure of Slovakia.

The data used come from the final accounts of municipalities and towns for the period 2010-2014. If these data
were not in the final accounts, the article works with values derived from multi-annual budgets of municipalities.
Only the actual values derived from te real implementation of the budgets as of 31.12. were taken into account.

Two indicators were chosen: financial autonomy (1) and financial strength in order to fulfill the primary
objective of analyzing the impacts of shared tax revenue on the financial situation of municipalities.

In the article, the financial autonomy (FA) of municipal budgets is surveyed as a share of own municipal
income and the total income of the general budget. This indicator is often used for the evaluation and comparison
of the financial situation of the municipalities within each state as well as in international comparison for the whole
segment of local government (Jilek, 2008; Pekova, 2004; Horvathova, 2009).

FA = omi 100 1
M @
where  FA = financial autonomy,

OMI = own municipal income,

™I = total municipal income.

The paper works with a number of key terms of which a clear definition is a priority for the overall result and
fulfillment of the objective. Total municipal income (TMI) consists of all funding obtained in the municipal budget
for the financial year. Total income consists of current income, capital income and income from financial
transactions for that financial year.

The income that is explicitly included in this category by Slovak legislative amendment will be considered
own municipal income (OMI). These include the current tax and non-tax revenues selected. Each municipality as
a basis for self-government has a range of own income defined by Act. No. 583/2004 Coll. on budgetary rules of
local governments and Act.No. 582/2004 Coll. on local taxes and local fees for municipal waste and minor
construction waste. Municipal own in-come consists of funds from local taxes and levies, non-tax revenues from
the ownership and transfer of ownership of municipal property and municipal budgetary organizations, proceeds
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from municipal funds, sanctions for violations of financial discipline imposed by municipality, voluntary donations
and revenues from voluntary collections to the municipality, the share of taxation in the administration of the state
under a special regulation (share of PIT) and other re-venues set by special regulations. Overall, the research will
be designed based on the definition of own income that includes current tax and non-tax revenues, in addition to
capital grants and transfers. E. Zarska (2009) similarly defines municipal own income, according to her, municipal
own income consists of all current revenues, excluding subsidies, grants and transfers.

Net own income or net income in short, represents own revenues of the municipal budget for the year reduced
by the amount corresponding to the municipality’s share on revenue from personal income tax in a particular year.
In this way, we can compare the total value of financial autonomy as well as its modified version, adjusted for the
share of municipalities on personal income tax.

An indicator of net financial autonomy (NFA), which can be considered as an adjusted indicator of autonomy
of the municipal budget, was constructed in order to demonstrate the impact of shared taxes on financial autonomy
of municipalities. We can obtain its value as a share of municipal own income reduced by the proportion of
personal income tax revenue and total municipal revenue (1A).

OMI — PIT
NFA == X 100 (1A)
where NFA = net financial autonomy,
OMI = own municipal income,
PIT = personal income tax,
™I = total municipal income.

The selected indicators for measuring the autonomy of local budgets represent a modified version for the
expression of fiscal autonomy of municipalities. However, the original model does not adequately reflect the nature
of municipal own income and does not sufficiently take into account the resulting effect of funds from the PIT,
because it takes into account only one part of own income and that is tax revenue. Adjusted indicator, in addition
to own tax revenue, takes into account municipal own non-tax revenues. Conviction, according to which own non-
tax re-venue is an integral part of own income is the reason for this. Revenue from handling own property or
business income of municipalities are the evidence of municipalities own activities, including taxation, by which
municipalities seek to mobilize additional resources by using their property or doing business. These activities and
opportunities of individual municipalities differ with the respect to the amount of own property and the amount of
activity of municipal representatives in its recovery (Nenkova, 2014). In this regard, it was necessary to include
the municipal budget as a comprehensive whole and not just pursue the research of autonomy degree in tax
revenues, to expand and specify the currently popular form of surveys on the share of own tax revenue to total
revenue of municipal budgets.

We can find out the value of the financial strength of municipal budgets (FS) on the basis of the average
population (AP) of each municipality. The second data for analyzing the impact of the PIT to the municipalities,
which has significant informative value, is obtained to percentage values in this way. The resulting values represent
the amount of income per capita in euros. The advantage of comparison of towns and municipalities using given
indicator is its independence on the amount of total income, the amount of which for each year often reaches very
different values, which is inevitably reflected in the distorted resulting percentage of own income, and
consequently, in the degree of financial autonomy in that year. The higher the amount of own revenue per capita,
the more independent is the municipal budget and it receives significant funds from own tax and non-tax resources
without transfers and subsidies. At the same time this indicator can be considered as more resistant to interannual
fluctuations and more sTable due to its construction, which takes into account relatively sTable variables — own
income and population. The financial strength (2) is calculated based on the revenues from local taxes, shared
taxes and other own revenue in relation to the population size of the administrative unit (Steytler, 2009). The
calculation was done on the basis of a formula:

FS oM 2
=P @
where  FS = financial strength,
OMI = own municipal income,
AP = average population.
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A modified version of the previous indicator was constructed in order to determine the impacts of shared taxes
on this area. Net financial strength of the municipal budget (NFS) appropriately reflects inherent activities of
municipalities and their tax situation which could be distorted by the share of municipalities on PIT due to the fact
that its amount is detemined by the population and age of inhabitants. We will obtain the final value as the share
of own income reduced by the shared tax revenue and the average population of the municipality (2A).

NFS = OMI — PIT =
T AP G

where NFS = financial strength,

OMI = own municipal income,
PIT = personal income tax,
AP = average population.

The primary aim of the article is to examine the impacts of the shared tax revenue on the financial situation of
municipalities of Ilava district over the period 2010-2014. We can analyze the impact of shared taxes on the
financial situation of local self-government in Slovakia by determining two main indicators and their modified
versions. Key indicators (FA and FS) are a typical representation of selected aspects of financial situation of
municipalities. Their modified versions (NFA and NFS) are the final values adjusted for the share of PIT. It is
possible to demonstrate the effects of shared taxes on the financial situation of municipalities by locking the
resulting maximum and minimum values of the individual indicators. We can analyze the impacts of shared taxes
on the financial situation of the municipalities in Ilava district for 2010-2014 thanks to subsequent comparation of
basic and modified indicators.

When analyzing the impact of personal income tax on municipalities we will observe the positive or negative
effects from our point of view. We will positively assess the growing volume of financial autonomy and financial
strength because it creates more space for original powers. It forms one of the pillars of any self-government that
is independent management of own resources. On the contrary, we will consider reducing financial independence
and financial strength as a negative impact. The local self-government is becoming more dependent on funding
from the state budget by reducing the rate of financial independence and financial strength, thus becoming only
the extended arm of the state administration, with limited scope to exercise special powers.

Research on the impact of individual income areas of the municipal budgets using more detailed comparison
is absent in Slovak Republic. In our research, we did not meet a similar examination of the effects of shared tax
on the financial situation of Slovak municipalities. The cause can be found in the fact that the actual examination
of the financial area of Slovak municipalities is at a low level compared with other European countries. Domestic
authors elaborate the issue of financing municipalities in terms of different fields (law, public finance, local
economics, public policy) and based on data for the whole autonomous segment of public administration
(nationwide level) or regional (provincial, NUTS 3) terms. In these cases, they do not take into account differences
between individual districts, between individual municipalities and towns within the area surveyed.
Simultaneously, individual works are devoted only to local taxes in the vast majority and neglect research of grants
or funds from shared tax on the financial situation of Slovak municipalities. At the same time, works comparing
several indicators of the financial situation of municipal budgets are a rarity.

4 Results and discussion

After finding the necessary data, we calculated the first monitored indicator and its modified version for individual
municipalities. As a result, we can compare the values FA and NFA (Fig.1) and capture their dynamics and
development trends. The impacts of shared taxes on the first two indicators of the financial situation of
municipalities are clear thanks to a graphical record of maximum and minimum values.
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Figure 1: The maximum and minimum values of financial autonomy and net financial autonomy of
municipalities in the years 2010-2014 in percentage (%)
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Source: Own calculation based on final accounts of municipalities of Ilava district in the years 2010-2014.

When calculating the financial autonomy, we have included the proportion of municipalities on shared taxes
in the formula. Thanks to this, the indicator showed a relatively significant interannual increase of both the
maximum and minimum values. The maximum value had a rising trend of the interannual average rate of +3%
and it increased from the original value of (64,93%) to 79,93% during the monitored period. The minimum value
of financial autonomy of surveyed municipalities recorded an even more dynamic interannual increase. It increased
from the initial value of 18,28 % to 45,05 % in the last year of the period under review. This represents an average
interannual increase of +5,44 %.

Reducing disparities between absolute values and a sharp interannual increase at the same time is typical for
this indicator, which includes the share of municipalities on PIT. The difference was 46,65 % at the beginning of
observation. In the next year it rose slightly, but then we have recorded a permanent reduction of the difference
between absolute values until the end of the measurement in 2014. In 2014, the difference amounted to 34,88 %,
which is a decrease of 11,77 % compared to 2010.

The indicator, in which shared tax was not included, showed a significantly lower interannual increase. In the
case of the maximum value it increased by 5,81 % over the period examined, representing an average interannual
increase of 1,16 %. We recorded even lower values in the case of minimum values of the net financial autonomy,
where the average interannual increase reached less than + 0,5 %.

An inequality has been increased for 5 years in the case of comparison of maximum and minimum values of
modified indicator. When adjusting the indicator of shared taxes there was the difference of 25,21 % at the
beginning of observation and at the end the gap between the absolute values was increased to 28,69 %, which is
an increase of 3,48 %.

If we focus on the comparison of mean (average) value we will find out that the indicator of financial autonomy,
in which the shared tax was included is three times higher than the value of the indicator adjusted for the shared
tax.

In this case, the shared tax significantly increases the financial autonomy of local budgets. It is also attributed
to the significant interannual increase of financial autonomy, and it leads to the mitigation of differences between
the maximum and minimum values.

We then investigated the resulting values for the second selected indicator and its modified version for
individual municipalities. As a result, we can compare the values FS and NFS (Fig. 2) and capture their dynamics
and development trends. The impacts of shared taxes on the second two indicators of the financial situation of
municipalities are clear thanks to a graphical record of maximum and minimum values.
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Figure 2: The maximum and minimum values of financial strength and net financial strength of
municipalities in the years 2010-2014 in Euros (€)
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Source: Own calculation based on final accounts of municipalities of Ilava district in the years 2010-2014.

When calculating the financial strength, the share of municipalities on PIT has been included in the formula.
Thanks to this, when comparing the initial and final values the indicator showed an increase of both the maximum
and minimum values. The maximum value increased by € 34.76 from the initial value (€418.42) until the end of
the reporting period, representing an average interannual increase of nearly € 7. The minimal value of the financial
strength of the municipalities surveyed recorded an even more dynamic interannual increase. At the beginning of
the measurement it amounted to € 116.21 per capita and it was rising vigorously in a subsequent period. In the last
year of the period under review it rose to € 190.72, representing in absolute terms an increase of € 74.51 and the
average interannual increase of almost € 15 per capita.

Reducing disparities between absolute values concurrently with the interannual increase is typical for this
indicator, which includes the share of municipalities on PIT. The difference was € 302.21 at the beginning of the
observation. Subsequently, we recorded a permanent reduction of the difference between absolute values until the
end of the measurement in 2014. In 2014, the difference amounted to €262.46, which is a decrease of € 39.75 per
capita compared to 2010.

The indicator, in which the shared tax was not included showed again a significantly lower interannual
increase. In the case of the maximum value, it increased by €11.58 over the period examined, representing an
average interannual increase of only a little more than 2 Euros. Even worse values were observed in the case of
minimum values of the net financial strength. When comparing the initial and final values, we even recorded a
total decline of € 3.82 for 5 years.

In the case of the difference between the maximum and minimum values, we can confirm a very slight increase
in inequality. When adjusting the indicator of shared taxes, there was the difference of € 164.21 at the beginning
of observation and at the end the difference between the absolute values increased to € 179.61, which represents
the difference between the maximum and minimum values of € 15.4.

If we focus on the comparison of mean (average) value we will find out that the indicator of financial strength,
in which the shared tax was included is three times higher than the value of the indicator adjusted for the shared
tax.

In this case, the shared tax significantly increases the financial strength of municipal budgets. It is also
attributed to the higher interannual increase of financial autonomy, and it leads to the mitigation of differences
between the maximum and minimum values. Even the comparison of results of financial strength confirmed
similar results of the impacts of PIT on municipal budgets as a comparison based on the indicator of financial
autonomy.
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The selected indicators represent two methods for assessing the financial situation of the municipalities.
Financial autonomy and net financial autonomy capture relative value (%), based on which individual levels of
government are most often compared internationally. Due to the construction of indicators, the resulting values
can be difficult to interpret. The problem of the indicator is mainly the immediate dependence of the total amount
of revenue which mostly influences the final amount of financial autonomy. Financial strength and net financial
strength are used to capture the absolute values (€ per capita). This indicator was chosen because of its stability,
as it focuses on two very sTable variables — population and the level of own revenues. However, the process has
reached its limits when comparing the financial situation of levels of government between countries. A
fundamentally different system of financing the local self-government as well as the different classification of
individual income areas given by national legislation are the reasons for this.

Selected indicators and their modified versions belong to basic indicators for measuring the financial situation
of the lower levels of government. At the same time we run into some limitations. The paper deals with only two
indicators and their modified versions, since we think that it is possible to properly analyze the impact of personal
income tax on the financial situation of Slovak municipalities on their example. But there are other indicators (eg.
tax power, self-financing, debt service, etc), that can be used and combined in assessing the impact of personal
income tax on the budget of Slovak municipalities. However, we would exceed the prescribed extent of the
contribution by incorporating other approaches and assessment methods.

In processing we chose this approach because of its clarity. Ambition for a more comprehensive comparison
of several indicators and a large number of municipalities faces a number of complications. The first complication
is choosing other relevant additional indicators the value of which we want to find out. However, the biggest
obstacle is obtaining the necessary information directly from municipalities, since there is no central electronic
registration where municipalities publish their final accounts. This is connected with problems in communication
with municipalities and with the request for access to the necessary information, even if municipalities are obliged
to provide this information in accordance with applicable laws.

5 Conclusions

The aim of the paper was to analyze the effects of the introduction of the single shared tax on the financial situation
of Slovak towns and municipalities in 2010-2014. Thanks to the analysis of two typical indicators (financial
autonomy and financial strength) and their modified versions, we managed to demonstrate the positive impact of
personal income tax to municipalities.

In analyzing the impact of shared tax, we focused on selected income areas of which the most important were
own income and net own income. We considered only the income that is set by Slovak legislation as own income.
This mainly includes local taxes, shared tax and selected non-tax revenues. When we deducted from them the
amount of resources from personal income tax, the resulting value represented net own income.

First of all, funds from the shared tax account for a significant part of the income component of municipal
budgets. At the same time, funds from the shared tax triple the values of financial autonomy and financial strength.
Both indicators in which the share of personal income tax was included, showed a higher overall growth for limits.
Resources from the shared tax have a very positive impact on reducing disparities between the maximum and
minimum values of selected indicators of financial situation of the municipalities surveyed.

The results are based on analysis of impacts of shared tax from the perspective of one district, that is why a
selected sample does not constitute a representative selection. On the other hand, this act can be considered a kind
of impulse to explore the financial area of budgets of the Slovak municipalities since there is no comparable
research in Slovak Republic. The present contribution proves opportunity to compare the results of several
indicators at the level of districts or different size groups of municipalities. For a more detailed view it would be
appropriate to leave the nationwide perspective and to explore the differences between the lower levels of each
other, thus underlining the regional or local disparities. At the same time there is a need to choose suiTable
indicators for comparison and to laboriously obtain relevant information directly from municipalities.

Generally speaking, it was appropriate to elect the personal income tax as shared tax, due to the above
mentioned positive impacts analyzed. These impacts are considered positive because the degree of their financial
autonomy as well as the value of their financial strength increased thanks to the share of municipalities on personal
income tax. It evokes an increase of autonomy degree in the financial sector and an increase of their own
independence when conducting their own original self-governing powers. Since its introduction the shared tax
represents one of the cornerstones of financing Slovak municipalities and it strengthens their position as the
administrative unit with its own sphere of income by the annual increase in funds flowing to municipalities. These
funds are not pre-committed for any purpose and their use is specific to each municipality, thus fulfilling one of
the basic conditions of local self-government — management of their own resources and their independent use
within the law.
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Performance of the Czech Health System: An International
Comparison with Health Systems of Four Neighboring Countries

Martin Dlouhy”

Abstract. The objective of this study is to evaluate performance of the Czech health
system in a comparison with national health systems of neighboring countries:
Austria, Germany, Poland, and Slovakia. We can assume that these countries of
Central Europe share similar social, economic, and cultural characteristics. An
important question for the Czech health policy makers as well as health researchers is
how to improve the Czech health system to the level of the Western Europe. One way
for an improvement is to compare the Czech health system with health systems of the
countries with similar characteristics: why is my neighbor able to provide health
services better than me? The health system performance of these countries is evaluated
by six different measures and by the data envelopment analysis model. In spite of the
fact that methodologies and time periods differ, we may observe very similar findings:
better results for Austrian and German health systems in comparison to Czech, Slovak,
and Polish health systems.

Keywords: health system performance, DEA, Czech Republic.

JEL Classification: H51, 111

1 Introduction

Since the fall of communist regimes in Central and Eastern Europe in 1989, the national health system of the Czech
Republic went through many changes: health financing out of taxation was replaced by public health insurance;
state structures of health care delivery were replaced by public health insurance institution(s) and independent
public or private health care providers; pharmaceutical markets were liberalized; many patient-oriented advocacy
groups were formed; rights of the patients became an important issue (Dlouhy, 2010).

The objective of this study is to evaluate performance of the Czech health system in comparison with the health
systems of its neighbors: Austria, Germany, Poland, and Slovakia. One can assume that these countries of Central
Europe share similar social, economic, and cultural characteristics. However, the countries differ, for example, in
the level of economic performance and the level of health care financing measured as a share of total health
expenditure on the gross domestic product (Table 1). In case of both indicators, the values for the former
communist countries (Czech Republic, Poland, and Slovakia) are lower than the summary value for the European
Union. This means much lower sources of health financing in comparison to Austria and Germany.

Table 1: GDP in purchasing power parity in USD per capita and total health expenditure (THE) in 2013,
life expectancy at birth in 2010

I e sl e e e
Austria 45082 11.03 4885 80.88
Germany 43 887 11.30 4812 80.64
European Union 35295 9.52 3379 80.16
Czech Republic 29018 7.24 1982 77.81
Slovakia 26 497 8.21 2147 75.66
Poland 23994 6.66 1551 76.58

Source: European Health for All Database.

An important question for the Czech health policy makers as well as health researchers is how to improve the
Czech health system to the level of the Western Europe. One way for an improvement is to compare the Czech
health system with health systems of the countries with similar economic, social and cultural characteristics: why
is my neighbor able to provide health services better than me? It means that health researchers and analysts need
to have at disposal reliable and objective measures of health system performance. In order to describe and compare
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national health systems, various methodologies can be used. We introduce only some of them in this article. In the
following section we describe a selection of such methodologies.

2 Methods

Evaluation of health system performance is both theoretical as well as practical problem with specific
characteristics. For example health (output of the health system) is hard to measure and hard to express in monetary
values; the causality between health inputs and health (output) is not always certain; apart from efficiency, equity
is also one of the objectives.

If a researcher does not want to rely on methodology developed by others, he or she can use its own
performance indicators. The available sources of data on European health systems that enable international
comparisons are the databases of OECD, Eurostat, and World Health Organization. The choice of performance
indicators is in hands of a researcher and depends in particular on the objective of a given study. We will not
discuss here, which indicator is the best one. We will use the traditional health indicator, life expectancy at birth,
which was obtained from the European Health for All Database. The 2010 data were available for 40 countries of
the European WHO region. The data on life expectancy at birth for five countries included in this study are shown
in Table 1.

The World Health Report 2000 (World Health Organization, 2000) is one of the most comprehensive attempts
to evaluate performance of national health systems. Drawing from a range of experiences and analytical tools, the
World Health Report 2000 traces the evolution of health systems, explores their diverse characteristics, and
uncovers a unifying framework of shared goals and functions. The World Health Report 2000 breaks new ground
in presenting an index of national health system’s attainment and an index of performance relative to potential.
These measures are based on five goals: the level and distribution of health, the level and distribution of
responsiveness of the system to the legitimate expectations of the population, and fairness of contribution to
financing the health system. An important objective is to see what one can learn from the best. The World Health
Report 2000 aims to stimulate a debate about better ways of measuring health systems performance and thus
finding a successful new direction for health systems to follow. If only outcomes of the health system are
considered, we talk about attainment. The second question is what the health system should be able to achieve
with the same level of resources - performance. The resources are measured as per capita health expenditure in
international dollars.

In their paper, Mackenbach and McKee (2013) reviewed the national health policies in ten different areas (for
example, tobacco, alcohol, food and nutrition, cancer screening, child health) in 43 European countries.
Mackenbach and McKee selected 27 process and outcome indicators and developed a summary score indicating
the overall performance of the country in implementing effective health policies. In exploratory regression analysis
they related these indicators to six background factors: national income, survival/self-expression values,
democracy, government effectiveness, left-party participation in government and ethnic fractionalization.
Mackenbach and McKee (2013) found striking variations between countries in process and outcome indicators of
health policies. According to results, survival/self-expression value and ethnic fractionalization were the main
predictors of the health policy performance summary score.

The Euro Health Consumer Index 2014 is the eighth study made by Health Consumer Powerhouse (2015) on
health systems in 36 European countries. The number of evaluated health systems is 37, because health systems
of England and Scotland are evaluated separately. Since 2006 this comparison of key values in healthcare, taking
the patient and consumer point of view, has improved the understanding of European healthcare, empowered
patients and helped addressing weaknesses. The Euro Health Consumer Index 2014 sets standards for what could
and should be achieved by modern, well-serving healthcare. A record of nine countries, all Western European, are
scoring above 800 points of the maximum 1000. These are followed at some little distance by three more affluent
countries (Austria, France, and Sweden) “not quite making it” for different reasons. After those, there is a clearly
visible gap to the next group of countries, where the first Central and Eastern Europe and Mediterranean countries
start appearing.

The objective of the Special Eurobarometer “Patient Safety and Quality of Care” survey (European
Commission, 2014). is to review changes that have occurred since the previous survey in September-October 2009,
in the following areas: whether EU citizens are now better informed about patient safety measures; the likelihood
of experiencing an adverse event and the circumstances and characteristics of this experience; the types of redress
available if EU citizens suffer an adverse event in their own country or another Member State, and where they can
turn for help; and EU public perceptions of the quality of healthcare. This survey was carried out in the 28 Member
States of the European Union between 23 November and 2 December 2013. The Special Eurobarometer question
no. 2 asks a respondent: “How would you evaluate the overall quality of healthcare in your country?” A majority
of EU citizens (71%) say the overall quality of healthcare in their country is good. However, there are still
considerable differences between countries. Such indicator is of course quite simple, but overall satisfaction of
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citizens (users and payers) with the national health system is, at least in our view, a very important measure of
performance.

Bloomberg decadency index (Bloomberg, 2013) ranked countries on their propensity for vice, measured by
alcohol and cigarette consumption, drug use and gambling levels. In fact, these are very important public health
determinants. The four variables (total adult per capita alcohol consumption, total adult per capita cigarette
consumption, annual prevalence of drug use as a percentage of the population ages 15-64, and total gambling
losses as a percentage of gross domestic product) were weighted equally. For alcohol and cigarettes, adult includes
all residents ages 15 and older. Drug-use Figures cover five equally weighted categories: amphetamines, cannabis,
cocaine, ecstasy and opioids (including prescription opioids). The country with the maximum value in each
variable received 25 points for that variable; the country with the minimum value received zero points. All other
countries were scored based on their positions within the maximum-minimum band. Points for each variable were
summed for a final score, with a range of 0-100. A higher score indicates a higher propensity for vice. Only
countries with data for all categories were included (57 countries).

Data envelopment analysis (DEA) is a mathematical method of technical efficiency evaluation that is widely
used in many areas, including health services, for example (Dlouhy, Jablonsky, Novosadova, 2007, Dlouhy, 2015,
Dlouhy, 2016). The relative efficiency score of the unit (e.g. hospital department, hospital, health system) is
defined as the ratio of its total weighted output to its total weighted input or, vice versa, as the ratio of its total
weighted input to its total weighted output (Charnes, Cooper, Rhodes, 1978). A wide variety of DEA models with
many extensions and modifications has been developed (e.g., Cooper, Seiford, Zhu, 2004, Jablonsky, Dlouhy,
2015). For each evaluated unit, DEA calculates the efficiency score; determines the relative weights of inputs and
outputs; and identifies peers for each unit that is not technically efficient. The peers of an inefficient unit are
efficient units with similar combinations of inputs and outputs. The peers serve as benchmarks, which show
potential improvements that the inefficient unit can attain.

For this study, we use the data on health systems that comes from the OECD Health Statistics 2015. The sample
includes 20 countries of OECD for which all input and output measures are available for year 2011 or 2012. The
inputs are the total number of hospital beds per 1 000 population, number of physicians per 1 000, and number of
nurses per 1 000. The outputs are the number of inpatient care discharges per 1 000 and number of doctor
consultations per 1 000. Since no indicators of service quality or of health outcomes are included, it is purely
technical evaluation of health system performance. For efficiency evaluation, we use an output-oriented non-
increasing-returns-to-scale super-efficiency DEA model (see, for example, Jablonsky, Dlouhy, 2015, Chapter 5),
which evaluates each health system by the score of technical efficiency. The DEA model is formulated as:

Maximize ¢q
n
subject to in/ﬂ/ +8 =X i=1,2,.. m, (1)
=]
n
Zykjﬂ.j—s;:qﬁqym, k=1,2,..,r1,
=

n

le.sl,

j=1
4>0, J=12,...n,j#q,
Ag=0.
where 7 is the total number of units (health systems) in the sample, ¢ denotes the unit that is evaluated, X is the
matrix of m health system inputs, Y is the matrix r health system outputs, A is the vector of variables, ¢q is the

super efficiency score for country g. The super efficiency score ¢q > 1 for inefficient units and ¢, < 1 for efficient

units. The model (1) has to be calculated for each unit (health system).

3 Results

In the previous section, we have discussed several methodological approaches to measurement of health system
performance. We have chosen seven indicators that makes ranking of countries quite explicit. For each country,
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we present the country ranking from the original study and the relative country ranking among the five selected
countries of Central Europe (Table 2).

In spite of the fact that methodologies and time periods differ, we may observe very similar findings. If one
takes into account the first five performance indicators, the Czech Republic has the third best performing health
system, which is worse than Austria and Germany, but better than Poland and Slovakia. On the other hand, the
Bloomberg decadency index shows that the Czech Republic faces serious problems in dealing with important
public health determinants like smoking, drinking, drug-use, and gambling. According to the Bloomberg
decadency index, the Czech Republic is the world’s most decadent country. The case of Poland is also interesting
as the indicators based on subjective view of population (Euro Health Consumer Index and Special Eurobarometer)
show worse health system performance than other more objectively oriented indicators. It seems that Polish people
view their national health system too negatively in comparison with the real performance of the Polish health
system.

Table 2: Indicators of health system performance and ranking of countries

Indicator / Country Czech . Slovakia Poland Germany | Austria
Republic
Life expectancy at birth 2010 (n=40) 22 27 25 16 12
European Health for All Database 3 5 4 2 1
World Health Report 2000 (n=191) 48 62 50 25 9
Overall health system performance 3 5 4 2 1
Health Consumer Powerhouse (n=37) 15 21 32 9 10
Euro Health Consumer Index 2014 3 4 5 1 2
European Commission (n=28) 12 22 25 7
Special Eurobarometer 2014 3 4 5 2 1
Mackenbach and McKee (n=43) 22 28 24 13 7
Health policy performance summary score 3 5 4 2 1
Data Envelopment Analysis (n=20) 7 6 10 4 3
Super efficiency score 4 3 5 2 1
Bloomberg 2013 (n=57) 57 40 29 21 34
Most decadent country index 5 4 2 1 3
Total Sum 24 30 29 12 10
Average Ranking 34 43 4.1 1.7 1.4

Source: own calculation.

4 Conclusions

The Czech Republic have gone through social and economic transition in the last 25 years. The burden of
totalitarian history still influences many areas of social and economic life, which also has to be taken into account
in health policy. One important observation is that the communist past has a longer future than it was initially
expected. The health system performance was evaluated by seven different indicators. In spite of the fact, that
health system performance methodologies and time periods differed, we were able to observe very similar findings.
That is better results for Austrian and German health systems in comparison to Czech, Slovak, and Polish health
systems. The only exception is a ranging of Poland in the case of Bloomberg decadency index, according which
Poland is better than Austria.

From the three former communist countries (Czech Republic, Slovakia, and Poland), the Czech Republic has
the best performing health system in the majority of indicators. However, the Bloomberg decadency index shows
that the Czech Republic faces great problems in dealing with important public health determinants like smoking,
drinking, drug use, and gambling. According to the Bloomberg index, the Czech Republic is the world’s most
decadent country. This means that future health reforms of the Czech health system should be more oriented
towards public health, health promotion, and health literacy.
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Performance or productivity evaluation in health and health services represents a very challenging application
field. Researchers are able to compare population health with the help of many health indicators; however they do
not have at disposal any universal methodology for evaluating variation in the performance of national or regional
health systems (Smith, Mossialos, Papanicolas, Leatherman, 2009, Papanicolas, Smith, 2013, Bartak, Dlouhy,
2013, Bojke et al., 2013). The next problem is availability of reliable and internationally comparable data. The
possible ways for an improvement are: (a) to take into account the objective of international comparison; (b) not
to rely only on a single health system performance indicator; (c) to know the limits of international comparisons
(both the data and methodology); and (d) above all to know the social, economic and cultural context of the
countries included in the study. The combination of the quantitative data with qualitative information on the health
system (how the national health system really works).
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Performance of health systems — the evaluation of selected indicators
at the level states of the Visegrad Group

Pavlina Hejdukova” — Lucie Kurekova™

Abstract. The term "performance" is constantly used especially in the field of
business economics, but no less important role this term plays also in the public sector.
It is not easy to define the performance, especially in the health markets. This paper
is devoted selected approaches to evaluation of the performance of health systems.
Specifically, the paper is focused on the evaluation of the performance of health
systems, according to the methodology of World Health Organization at the level of
"better health". The paper compares the performance of health systems in states of the
Visegrad Group.

Keywords: performance, evaluation, indicators, health systems, health, public policy
JEL Classification: H75, H83, 110, 1150, 1180, 057

1 Introduction

Today, health systems in all countries play a bigger and more influential role in people’s lives than ever before.
The main goal of health systems is to improve the health of their society. The current health systems have many
highly skilled people and better and better technologies systems what give the health system the power and the
potential to achieve further extraordinary improvements. On the other hand, the new possibilities in health care
sector are not only positive. The many health systems cannot use all of their potential. The health system we can
often name as poorly structured, badly led, inefficiently organized and inadequately funded. So it is necessary to
manage these systems and evaluate their performance.

The ultimate responsibility for the overall performance of a country’s health system lies with government. By
reason of this is the fact that health care has many impacts on national economy and it is the very important
determinant of economic growth. The health of the people is always a national priority: government responsibility
for it is continuous and permanent. Ministries of health must therefore take on a large part of the stewardship of
health systems. Health policy and strategies need to cover the private provision of services and private financing,
as well as state funding and activities. Only in this way can health systems as a whole be oriented towards achieving
goals that are in the public interest (WHO, 2000).

The performance measuring and evaluation play an important role in public policy. It can be concluded that
the performance measurement and evaluation policies are interlinked areas (Wouter, Bouckaert, Halligan, 2010).
Governments have to effort to improve the performance of their health systems and for this many interesting
indicators are used, selected indicators of them are applied in this paper.

2 Methodology, research questions and used data

The aim of this paper is to define the specifics of the performance evaluation of health systems according to use
the indicators of World Health Organization at the level of "better health" and apply selected indicators for example
states of the Visegrad Group and compare these indicators of health systems in states of the Visegrad Group.

The paper answers mainly these following questions: How can we measure the performance of health systems?
What is the position of the Czech health system at the evaluation of performance at the level “better health” in
comparison with other Visegrad states? What results bring the selected indicators and how can we explain these
indicators? How are these indicators developed in time series? The answers these questions are based on literature
review, results calculation of performance indicators and statistics methods.

Two indicators were used for description and comparison of the development of selected indicators over time:
(i) relative change, (ii) the geometric mean and furthermore it was graphically demonstrated the absolute trend of
individual indicators. Relative change expresses the absolute change as a percentage of the value of the indicator
in the earlier period. Relative change also refers to the change in the indicator in percentage terms, i.e. absolute
change as a percentage of the value of the indicator in period one. The geometric mean is a measure of mean that
indicates the typical value of a set of numbers. The geometric mean is referred to as compounded annual growth
rate or time-weighted rate of return and it is the average rate of return of a set of values calculated using the
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products of the terms (see more Arlt and Arltova, 2009). As a data source for empirical part of this paper mainly
European Health for All Database (HFA-DB) and data from OECD Health Status on the web were used.

3 Health systems and its performance
Health system

By reason of the fact that health is the important factor of economic growth as a form of human capital as shown
in many research studies such as Lucas (1988), Sala-i-M. (1996), it is necessary to solve problems in society which
are connected with health and the support of better health systemically and in this case we can talk about health
system.

As mentioned Hol¢ik (2004), is necessary for the provision and delivery of health care to calculate with source
limitations. The source limitations can be characterized as inputs (finance, personnel, materials, knowledge and
skills) and procedural activities which are evaluated as the conversion of inputs to outputs (e.g. provision of health
care which support the changes of the value of health indicators). We have to take into consideration not only
internal factors specific for health care providers, but also external factors that also significantly affect the health
care system, such as social values, traditions and socio-economic aspects of a culture.

There are used many definitions and specifics of the health care system in professional circles. The basic
definition is given by the WHO (Nutbeam, 1998), what refers to the health care system as "a formal structure for
a current population which is defined by law and state regulation mainly in parts of the funding, management,
breadth and content, which is providing services for people and which is helping to the improvement of the their
health and is offered a defined set of values for homes, education institutions, workplaces, public spaces,
community hospitals and clinics.

Other definition is understood the health system as human resources, institutions and working resources
together in accordance with stated policy to improve the health status of the population, which is offered the
protection against diseases with help of activities of providing primary targets which are improved health (WHO,
2000).

Every health system should ideally fulfill the basic parameters which are included the availability, quality,
financial burden, efficiency, equity and social acceptance. All these parameters cannot be to solve separately, they
have to co-exist together in the health system.

From the perspective of the long-term sustainability and development the health system has to have a certain
concept. According to Kelly and Hurst (2006) the conceptual framework of current health system has to include
the following indicators:

e efficiency - the results of the demonstrable improvement of the health of those who need it and they benefit
from it,

e security - an indicator which is showed the extent to which the care process to avoid self-negative and
undesirable effects,

e ability to respond - the achievement of satisfaction of the patient and the fulfillment of their legitimate
expectations in healthcare,

e availability - the availability of health care with respect to physical, financial and mental levels,

e equity - the equal access and fairness for all recipients of healthcare,

e effectiveness - from the perspective of macroeconomics it means the question of the amount of total health
spending; from the perspective of microeconomics it means the connection of implemented outcomes with
regard to the value of the inputs.

Performance of the health system as the part of the public policy

The performance is a term often solved at the level of corporate management. At the national level, we discussed
the relationship of performance and implementation of public values. Hood (1991) puts performance management
in the public sector on three pillars: product, process and regime.

As mentioned Bouckaert and Halligan (2008) performance has a potentially broad stretch. It includes micro,
meso and macro levels and these authors call it ,,depth of performance*. The macro level typically includes general
discussions on the performance of a country and also OECD countries and European Union. The meso level refers
to either the performance of a policy sector (e. g. health care) and micro performance is defined at the level of an
individual organizations.

The performance we have to measure. The measurement is the act or proces of assigning numbers to
phenomena according rule. (Miller, 2009) As written Wouter, Bouckaert, Halligan (2010) the performance
measurement proces is possible to define as a proces in five steps — see Figure 1. But we cannot remember that
throughout the proces, quality of measurement is an important point of attention.
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Figure 1: The model of the performance measurement conceived by Wouter, Bouckaert and Halligan

: Indicator 9 g .

Source: own based on Wouter, Bouckaert and Halligan (2010).

The health system is managed and financed from public sector in many countries. By reason of this is necessary
for assess a health system, to measure five basic parts: the overall level of health; the distribution of health in the
population; the overall level of responsiveness; the distribution of responsiveness; and the distribution of financial
contribution (WHO, 2000).

4 Selected indicators for evaluation of performance of health systems

The performance of the health system is an important parameter for evaluating the effectiveness of the processes
in the health care. For the evaluation of the performance of the health system we can found some different
approaches. According Maaytova (2012), it is possible to use some traditional indicators such as the life
expectancy, the spending on health, infant mortality, the costs, the number of physicians, the degree of the patient
satisfaction, etc. These are classic indicators which are used the mathematical and statistical methods. Other view
of the evaluation of the performance the health system brings WHO (2000), which defines the evaluation of the
performance the health system at these three levels: better health, fairness in financial contribution and
responsiveness.

The improving the health status of the population should be the primary goal of any health system. As reported
the University of Ljubljana (2015), there are two basic types of indicators at the level “better health”: indicators of
life expectancy by health status which are measured the received or improved quality of life years and health
indicators deficit which are measured the lost year of life in comparison with set standards.

Definition of concrete selected indicators

For the definition of some indicators were chosen the following: Life expectancy at birth (“LE”), Potential years
of life lost (“PYLL”), Disability-adjusted life expectancy (“DALE”).

Life expectancy at birth is defined as how long, on average, a newborn can expect to live, if current death rates
do not change. However, the actual age-specific death rate of any particular birth cohort cannot be known in
advance. If rates are falling, actual life spans will be higher than life expectancy calculated using current death
rates. LE is the one of the most frequently used health status indicators. Gains in life expectancy at birth can be
attributed to a number of factors, including rising living standards, improved lifestyle and better education, as well
as greater access to quality health services (OECD, 2016).

Potential years of life lost are a summary measure of premature mortality, providing an explicit way of
weighting deaths occurring at younger ages, which may be prevenTable. The calculation of this indicator involves
summing up deaths occurring at each age and multiplying this with the number of remaining years to live up to a
selected age limit (age 70 is used in OECD Health Statistics) (OECD, 2016).

Disability-adjusted Life-expectancy is a measure of healthy life expectancy developed by the World Health
Organization. Years of expected ill-health are weighted according to severity and subtracted from the expected
overall life expectancy to give the equivalent years of healthy life. DALE was developed to facilitate international
comparisons of health and health outcomes (WHO, 2000).
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5 Results — analysis of the indicators in states of the Visegrad Group

For the further analysis three indicators and their values in time series were chosen. The selected indicators are:
(i) Life expectancy at birth ("LE"), (ii) Potential years of life lost ("PYLL") and (iii) Disability-adjusted life
expectancy ("DALE"). These indicators were used to compare and to describe their developments over time and
states of the Visegrad Group: the Czech Republic, Hungary, Poland and Slovakia. As a reference period were
selected the years from 2000 to 2013, but only for the period 2000 to 2010 were available complete data for all
member states of the Visegrad Group. As a data source were used European Health for All Database (HFA-DB)
and OECD - Health status. Subsequently, the simple indicators of time series dynamics were calculated.

How show some empirical studies — see for example Preston (1975) the economic growth is contributed to
longer life. The so-called Preston curve indicates that individuals born in wealthier countries, on average, can
expect to live longer than those born in poor countries. The analyzed indicators could be also affect by many other
factors for example health of the elderly can have a positive or negative impact on average life expectancy. A
healthy elderly population will contribute to a higher average, while an elderly population in poor health will do
just the opposite.

Calculated simple indicators of the dynamics over time are shown in Table 2, there is also graphically
expression of Trend 2000-2010 of indicators "LE" and "PYLL" in this Table 2, using these graphs once can monitor
absolute evolution of these indicators over time. Relative change in 2010/2000 reflects the overall change
indicators in percentage between 2000 and 2010, for indicators "DALE" were only available data for calculating
the relative change between 2000 and 2013. Geometric mean shows the average change over years in the values
of selected indicators between 2000 and 2010 and therefore is called Growth 2000 - 2010. The calculated values
and graphs show that indicators "LE" and "PYLL" grow during overall period. The growth of "LE" a "PYLL" was
the highest in Hungary. On the other hand, the values of the indicator "PYLL" declined over the years, the values
in all four states fell between 2000 and 2010 by more over than 20 %, and the rate of decline was again the highest
in Hungary. The growth and decline of indicators “LE” and “PYLL” were in the Czech Republic the third
highest/lowest in comparison with selected countries. The relative changes were in the Czech Republic the third
highest in comparison with selected countries except for relative change of “PYLL”, this relative change was the
second highest.

The dynamics of individual indicators values were depicted in Figure 2 for better illustration. We can see that
the differences between values of Relative changes 2010(3)/2000 are the highest; the max range of difference
between indicators of “PYLL” is about 8.1 pp. We can observe the minimal differences between the values of
Growth 2000 - 2010 for indicator of “LE”. As mentioned above, we can see Trends in Table 2, the trends of
individual indicators of positive growth were expected for indicators “LE” and “DALE”, which is in line with the
depicted graphs and with calculated dynamics (relative change and geometric mean). The negative trend was
expected for the indicator “PYLL”, graph and calculated values are also consistent with this expectation.

We expected that value of indexes LE were greater than zero; it is meant that life expectancy grew over time.
The highest increased was in Hungary and it raised by almost 4 % between 2000 and 2010. The supreme LE was
in Czech Republic and reached the amount of 77.81 years in 2010, in Hungary it was 74.78 years. If we look at
the average growth over time and, of course, the highest average growth was in Hungary and then in Poland, the
smallest average growth was in Slovakia.

We should expect negative values for calculated indexes for indicator PYLL and our expectations are
demonstrated in Table 1. We can observe that the highest relative change was in Hungary. In 2010 the absolute
value of the PYLL was lowest in the Czech Republic: 3942.2 and the highest one was in Hungary: 5961.9.

The indicator DALE is measured in years as well as LE and again we expected that it should grow over time.
The most rapid growth was observed in Estonia and in Slovenia. The same relative change was in Hungary. In
2012 the highest absolute value of DALE was in Czech Republic and the lowest absolute value of DALE was in
Slovakia (66.7 years).
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Table 1: Development of selected indicators in time

Czeclt Hungary Poland I Slovakia I Source
Republic
Life expectancy at birth (years)
Relative change 2010/2000 3,46% 3,96% 3,68% 3,01%
Growth 2000 - 2010 0,34% 0,46% 0,41% 0,30%
HFA-DB

o 7 o o

Potential years of life lost

Relative change 2010/2000 -2347% -28,55% -20,43% 21,07%

Growth 2000 - 2010 -2,56% -3.47% -2,64% -2,42%

Disability-adjusted life expectancy (world health report)

Health status

Relative change 2013/2000 3,93% 4,51% 3,72% 4,22%

HFA-DB

Growth 2000 - 2010 NA NA NA NA

* Note: data for Slovakia were available only for period from 2000 to 2010.
Source: own based on HFA-DB and OECD (2000-2013).

Figure 2: The dynamics of selected indicators (in %)
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Relative change 2010/2000
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Relative change 2010/2000
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Relative change 2013/2000
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Source: own based on HFA-DB and OECD (2000-2013).

6 Conclusions

According to WHO (2000) “health is the defining objective for the health system. This means making the health
status of the entire population as good as possible over people’s whole life cycle, taking account of both premature
mortality and disability”.

No measure is perfect for the purpose of summing up the health of a population; each way of estimating it
violates one or another desirable criterion (Murray, Salomon, Mathers, 1999). There was presented three indicators
in our analysis in the analytical part of this paper. These indicators are used for evaluation of performance in health
sector at the national level. The indicators were used to compare and to describe their developments over time and
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states of the Visegrad Group: the Czech Republic, Hungary, Poland and Slovakia. As a reference period were
selected the years from 2000 to 2013.

It can be seen that in the Czech Republic with already quite high LE (77.81 years) and DALE (68.7 years)
compared to other countries, these indicators were growing more slowly over time compared to other analyzed
countries. We can see that the differences between values of Relative changes 2010(3)/2000 were the highest; the
max range of difference between indicators of “PYLL” is about 8.1 pp. We can observe the minimal differences
between the values of Growth 2000 - 2010 for indicator of “LE”. Based on analyzes results the Czech Republic is
performing well in all three indicators. When we observe absolute values, the Czech Republic has the best results.

It would be good for deeper analysis to observe evolution of these indicators in the context of other indicators,
for example to compare these indicators with the evolution of public health care expenditure and etc., or to extend
this study with other indicators reflecting performance of health systems and compare with other countries.

We recognize that the health systems are not just concerned with improving people’s health but with protecting
them against the financial costs of illness, support of low-income states and new challenges for public policies.
Today in most developed countries — and many middle income countries — governments have become central to
social policy and health care (WHO, 2000). The involvement of government into health system is justified on the
grounds of both equity and efficiency and this fact is necessary accept to the future.

Acknowledgements

This paper was created within the project SGS-2015-019 ‘The Impacts of Current Legal, Tax, Accounting and
Social Changes on Private Businesses and Public Sector in the Context of Recodification of Private Law’ at the
University of West Bohemia, Faculty of Economics.

References

[1] Arlt, J. - Arltova M. (2009): Ekonomické casové rady. Praha, Professional Publishing, 2009.

[2] Bouckaert, G. - Halligan, J. (2008): Comparing performance across public sectors. In W. van Dooren & S.
van de Walle (Red.). Performance information in the public sector, how it is used, pp. 72-91, 2008.

[3] European Health for All Database (HFA-DB). (2016): Available at:

http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/ (Accessed on 29 March 2016)

Hol¢ik, J. (2004): Zdravi 21. Vyklad zékladnich pojmii. Uvod do evropské zdravotni strategie. Zdravi pro

vSechny ve 21. stoleti. Praha, Ministerstvo zdravotnictvi CR, 2004.

Hood, C. (1991): A public management for all? Public administration, vol. 69, no. 1, pp.3-19, 1991.

[4

flnar}

[5
[6] Lucas, R. E. (1988): On the mechanics of economic development. Journal of monetary economics, vol. 22,
no. 1, pp. 3-42, 1998.

[7] Kelley,E. - Hurst. J. (2006): Health Care Quality Indicators Project: Conceptual Framework Paper. OECD
Health Working Papers, 23, 2006.

=

[8] Maaytova, A. (2012): Otdazky ekonomiky zdravotnictvi — s ohledem na zvysovani efektivnosti. Praha