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On behalf of the organising committee | look forward to further cooperation.
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CAN GOOGLE TRENDS DATA HELP US MODELLING INFLATION? AN EMPIRICAL
EVIDENCE FROM THE CZECH REPUBLIC

Emil Adamek?*

1ySB-Technical University of Ostrava, Faculty of Economics, Department of National Economy,
Sokolska tr. 33, 701 21 Ostrava 1, Czech Republic
email: emil.adamek@vsb.cz

Abstract

A lot of various determinants can be used to modelling inflation. The aim of this paper is to find which factors
influence the inflation rate in the Czech Republic and to assess whereas Google Trend (GT) data can improve
the estimates of inflation rate. This paper presents a several models of inflation rate in the Czech Republic
based on some traditional theories such as Purchasing Power Parity (PPP) theory or Balassa-Samuelson (BS)
effect. Also, some of these models are adapted to the conditions while some of the traditional presumptions of
these theories are not valid. Inflation rate, therefore, can be explained using data for productivity, exchange
rate, interest rates, wages or prices of some commaodities. Moreover, each model form includes data from GT.
Since internet plays an important role in our lives nowadays, it is possible, that searching queries can reflect
behaviour of economic subjects. Quarterly data (2004 — 2014) are used in regression analysis. It was found that
GT data improve most of model specifications.

Keywords
Inflation rate, Exchange rate, Balassa-Samuelson effect, Google Trends

JEL classification
C22, E31, E37

1 Introduction

A lot of various determinants can be used to modelling inflation. The Purchasing Power Parity Theory
(PPP) is one of the oldest theories, which describes relationship between exchange rate and inflation.
It was described by Cassel (1922) after WWI. Another important theory is Balassa-Samuelson (BS)
effect (described in Balassa (1964) and Samuelson (1964)). According to this approach the prices of
tradable goods and services are determined by arbitrage opportunity, so the relative version of PPP is
valid for them. On the other hand, PPP is not valid in case of non-tradable goods and services (because
arbitrage is not possible). The theory states that faster growth of productivity in tradable sector leads
to faster growth of prices in non-tradable sector.

Nevertheless, this effect seems to be almost insignificant in the case of developed countries,
because the productivity growth difference between two developed countries is negligible. On the
other hand, transitioned economies have experienced rapid productivity growth. Moreover, the
growth in the tradable sector exceeded the growth in the non-tradable one. That is why the discussions
about BS effect related to transition countries has arisen in nineties. A lot of studies try to estimate
its influence in the case of Central European (CE) or Central and East European (CEE) countries.

Authors such as Egert (2011) or Mihaljek and Klau (2008) make an econometric models based on
PPP theory and BS effect. They include also other variables in their estimates (such as prices of
imported commodities and so on). Lojschova (2003) changes the model for the cases, that some of
the presumptions (for example that labour is homogenous, or that interest rate differential between
domestic and foreign country is constant) of BS effect are not valid.

In this paper, both above mentioned conceptions are combined. Moreover, there is included
another variable. By using Google Trends data, we aim to approximate expectations of economic
agents. The main idea behind this approximation is that the more people search word “inflace”
(inflation in Czech) in internet search queries, the higher inflation rate they expect. The aim of this
paper is to find which factors influence the inflation rate in the Czech Republic and to assess whereas
Google Trend (GT) data can improve the estimates of inflation rate.

1
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The reminder of this paper is structured as follows. The role of searching queries is described in
the Section 2. Section 3 summarises existing empirical studies. Models and data are defined in the
Section 4. Results are introduced in the Section 5. We conclude and discuss results in the last section.

2 Nowcasting and Role of Searching Queries in Macroeconomics

Firstly, there is nowcasting described in this section. There is also mentioned how searching queries
can help to model and predict economy. Some basic facts about GT data are described in this section
as well.

2.1 Nowcasting

Nowcasting has recently become popular in economics. Standard measures such as GDP are available
after a long delay. The idea is that signals about the direction of change in GDP can be extracted from
a set of data which are available before official GDP is published. The idea of nowcasting can be seen
in other sciences as well. In the field of epidemiology, for example, Polgreen et al. (2008) and Ginsberg
et al. (2009) show that search data could help predict the incidence of influenza-like diseases.

This work was widely publicised and stimulated several further findings in epidemiology, but also
in other sciences. Einav and Levin (2014) discuss the opportunities of using “Big Data” for economic
research. They suggest to use social media data to capture market inflation expectations. Also,
Lamont (1997) explore the frequency of appearances of the word “shortage” on the front pages in
newspapers (the Wall Street Journal and the New York Times). He excludes appearances linked to
non-economic phrases (such as shortages of blood, organs or priests). He finds that there exists a
significant relationship between the frequency of appearances of the word “shortage” and the inflation
rate in the U.S. Moreover, he states, that this variable can be used to predict inflation.

2.2 Google Trends Data

A lot of possible search queries can be used. Since Google is the worldwide most popular search
engine, the data available from Google are used in this paper. Google Trends provide a time series
index of the volume of internet search queries of phrases searched by users based by location and
time. It is an index number from 0 to 100. 100 stands for time period (data are available weekly or
monthly) where the number of searches was the highest.

A line trending downward means that a search term's relative popularity is decreasing. But that
doesn’t necessarily mean the total number of searches for that term is decreasing. It just means its
popularity is decreasing compared to other searches (Goggle, 2016).

3 Review of Empirical Studies

Egert (2011) analyses the impact of economic catching-up on annual inflation rates in the European
Union with a special focus on the new member countries of CEE. Using an array of estimation methods,
he shows that the Balassa—Samuelson effect is not an important driver of inflation rates. Cardi and
Restout (2014) investigate the relative price and relative wage effects of a higher productivity in the
traded sector compared with the non-traded sector in a two-sector open economy model. They highlight
the role of wages and imperfect mobility of working force. Egert et al (2003) studies the Balassa—
Samuelson effect in nine CEE countries. Using panel cointegration techniques, they find that the
productivity growth differential in the open sector leads to inflation in non-tradable goods.

Lojschova (2003) uses time series and panel regression analyses to estimate role of BS effect in
four CE countries (the Czech Republic, Slovakia, Poland and Hungary). She finds empirical evidence
of BS effect in these countries. Egert (2002) finds long-term cointegration relationship between BS
effect and relative prices in the Czech Republic, Hungary, Poland, Slovakia and Slovenia during
transition process.
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Choi and Varian (2012) use GT data to predict the rate of unemployment in United States. Koop
and Onorante (2013) test the possibilities of use GT data to capture major turns and structural changes
in some macroeconomic variables such as production, inflation or unemployment. Kristoufek (2013)
find a strong correlation between GT search queries and the value of digital currency Bitcoin. Guzman
(2011) states that Granger Causality tests indicate that the GT data a metadata anticipate the inflation
rate by 12 months in case of U.S.

4  Estimated models and Data

Particular forms of models are described in this section. Also, presumptions of each model are
summed up in this section, because each model has different ones. This chapter includes data
description as well.

41 Models

There exist a lot of possible models in empirical literature. Eight models are estimated in this paper,
based partly on Lojsochova (2003) and Egert (2011). The presumptions of these models are
mentioned in this section. Those models labelled with gt include data from GT as well. There are
several presumptions of these models based on economic theory. Common presumptions of all
models are that:

¢ labour intensity in tradable sector equals labour intensity in non-tradable sector,

e capital is mobile,

e all firms are under the perfect competition.

Individual presumptions of each model are depicted in the Table 1. The BS effect presumes that
labour is homogenous, hence people can move between tradable and non-tradable sector within
country. Lojschova (2003) uses variable to approximate wages differences between tradable and non-
tradable sector. The variable WAGES (see Chapter 4.2) is used in this paper as well. Labour is,
therefore heterogeneous in models, where this variable is used. Another classical presumption of the
BS effect claims that PPP theory holds for tradable, hence exchange rate is used as one of
determinants of inflation rate. Lojschova (2003) uses inflation rate differential in tradable sector
instead of exchange rate in the case that PPP theory is not valid. This approach is used also in this
paper. The last presumption of BS theory is that one country cannot affect the world level of interest
rate. This assumption can be relaxed by using interest rate differential.

Table 1. Individual presumptions of each model

Model

Individual ti f each I
ndividual presumptions of each mode A Agt B Bgt C,Cqt D, Dt

Labour is homogenous (in the tradable and non-
tradable sectors) and mobile within country, but not no yes no X
internationally.

Labour is heterogeneous (in the tradable and non-

tradable sectors) and/or not completely mobile within yes no yes X

country, but not internationally.

PPP theory holds for tradable goods. no no yes no
Interest rate differential is constant, the Czech no no no yes

Republic cannot affect the world level of interest rate.

Source: Lojschova (2003), edited by author
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4.2 Data

Data are described in this section. There is also explained, how the variable influences the dependent
variable in the case of depending variables. Data sources are mentioned in this section as well.

Inflation rate differential: p

The dependent variable in all models is the variable p. There are more options, how to measure
inflation rate. In this paper, GDP deflator is used to measure price level. The usage of some of price
indices would cause the danger of endogeneity in some of models (in those, where variable for
tradable goods is used). The variable is p therefore computed as:

P=Pcz = Pea> 1)

where p. is inflation rate in the Czech Republic and pg, is inflation rate in euro area (both Czech
and euro area’s inflation rate are based on GDP deflator). Data for both seasonal adjusted nominal
and seasonal adjusted real GDP for both countries were gathered from Eurostat Database (Eurostat,
2016).

Exchange rate: E; +

Exchange rate (E) is defined as a bilateral nominal exchange rate (CZK/EUR) at the end of period
(quarter) in this paper. This variable is included in those models, where PPP theory is expected to be
valid. Higher values (depreciation) should cause rising of inflation rate. Data were obtained from
ARAD - Data Series System (CNB, 2016).

Balassa-Samuelson effect: bs; +

The variable labelled as bs is linked to the Balassa-Samuelson effect. The definition of tradable and
non-tradable sector is not united in empirical papers. The lack of available data implies that most
authors consider either all industry (such as Egert, 2002 or Fischer, 2004) or just manufacturing
(Jazbec, 2002) as tradable sector in the case of transition countries. In this paper, the variable bs
presume that only manufacturing is tradable sector. The residuals are considered as non-tradable
sector. Lojschova (2003) compute this variable as:

bs =(1—-a) (gAatT - Aa?’) —(1-a" (j— Aal" — Aa{v*), )

where parameter «a is the share of traded components in consumption basket, t is a time, a is logarithm
of the productivity in particular sector, T and N represents tradable and non-tradable sector,
respectively and parameters y and & denote labour intensities in tradable and non-tradable sector
respectively. While considering that factor intensities in both countries are constant, Equation (2) can
be written as:

bs = (1 —a)(Aal — AaY) — (1 — a*)(Aa]” — Ad}"). ®3)

An increase in this variable should lead to rising of inflation rate differential. The productivity (A)
is computed as value added per employee in each sector. The series were sessional adjusted using
Census X12 technique. Data were gathered from Eurostat Database (Eurostat, 2016) based on
“Nomenclature générale des Activités économiques dans les Communautés Européennes” (NACE)
classification.
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Interest Rate Differential: I; -

One of the assumptions of traditional approach to BS effect is that the difference between domestic
and foreign interest rates are constant. Some authors, such as Lojschova (2003) try to improve their
models including interest rate differential into that equation. Because both Czech National Bank
(CNB) and European Central Bank (ECB) targeting inflation rate; the policy rates (I) are used instead
of money market rates in this paper. The variable I is therefore computed as follows:

I=ICZ_IEA’ 4)

where I, and I, represents monetary policy interest rates in the Czech Republic and euro area,
respectively. This variable should have negative influence on inflation rate differential. Data (at the
end of period) were obtained from ARAD - Data Series System (CNB, 2016) and from ECB -
Database (ECB, 2016).

Change in the Foreign Exchange Reserves: FER; +

Another important variable represent the change of foreign exchange reserves and it is label as FER.
Since conventional instruments of monetary policy (monetary policy interest rates) was not sufficient
in the Czech Republic, CNB uses foreign exchange operation with the purpose of increasing inflation
rate. Therefore, the higher value of variable FER, which is defined as the change of foreign exchange
reserves of the Czech Republic, should lead to higher inflation rate in the Czech Republic. Data were
obtained from ARAD - Data Series System (CNB, 2016).

Differential in Wages between Tradable and Non-tradable sector: WAGES; +

The differential in wages between tradable and non-tradable sector (WAGES) is computed as the ratio
of wages and salaries to number of employees in relevant sector. It is linked to BS effect. Actually,
in case of use only variable bs it can be considered as so called Baumol-Bowen effect or domestic
Balassa-Samuelson effect. This effect assume that labour is homogenous (in the tradable and non-
tradable sectors) and completely mobile within country. That is why wages equals between tradable
and non-tradable sector. In fact, there exit a lot of reasons why this assumption may not be valid. That
is why variable WAGES is used in some models. As it was mentioned above, there is no united
classification of tradable and non-tradable sector in current literature. Since variable WAGES is linked
with variable bs, the tradable sector is defined the same as it is in BS effect. Increase in wages should
lead to rising of inflation rate differential. The series were sessional adjusted using Census X12
technique. Data were gathered from Eurostat Database (Eurostat, 2016) based on “Nomenclature
générale des Activités économiques dans les Communautés Européennes” (NACE) classification.

Prices in the Tradable Sector: py; +

There is need of variable measuring prices in the tradable sector in some of the models (in those
which presume that PPP theory is not valid). Variable p; is used for this purpose. It is defined as
Producer Price Index (PPI) in manufactured products. Since the dependent variable is defined as GDP
deflator, the usage of two different price indexes should lower the danger of endogeneity of the model.
The variable is computed as:

Pr =Pr_cz = Pr_eas 5)

where pr ¢z and pr g4 stands for inflation rate (based on PPI) in the Czech Republic and euro area,
respectively. The higher inflation rate in tradable sector should cause rising of aggregate inflation
rate. Data for both countries were gathered form the Eurostat Database (Eurostat, 2016).

5
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External Factors: Prices of Food: FOOD; + and Oil: OIL; +

There are also prices of some external factors included in the models. The variable FOOD represents
imported prices of food based on methodology of Eurostat, Eurostat (2016). It is defined as YoY
change of food prices. Quarterly data were computed as the averages from monthly data. Data were
obtained from Eurostat Database (Eurostat, 2016). The growth of food prices should lead to higher
inflation rate. The variable OIL stands for external prices of oil. It was approximated using Euro Brent
Spot Price. Quarterly data was computed from monthly changes in the index. Data are available from
Energy Information Administration (EAI, 2016). The growth of this variable should lead to growth
of inflation.

Google Trends Data: GT; +

Variable GT is used for the GT data. It approximates expectation of current inflation. The higher
current expectations are, the higher inflation will be. Data from Google Trends allows us to download
searching queries in the selected country. The word “inflace” (inflation in Czech) is used in this paper.
Other phrases (such as “mira inflace” — inflation rate, “zdraZzovani” — price increase, or “rast cen” —
price growth) turn out to be insignificant. Quarterly data were computed from weakly data available
from Google (2016). The variable is computed as the change in the quarterly data.

5 Results

There are results presented in this section. Firstly there are some descriptive statistics. Then there are
results of estimated models.

5.1 Preliminary look at the data

Tables 2 and 3 report descriptive statistics of used variables. In the case of regression analysis it is
important, that data should be stationary. The PP test could not reject the null hypothesis (time series
has a unit root) in the case of the variable WAGES only. Nevertheless, the null can be rejected in the
11 % level of probability. Also, Augmented Dickey-Fuller (ADF) test as well as Kwiatkowski-
Phillips—Schmidt-Shin (KPSS) test show that this variable is stationary in 1 % and 10 % level of
probability, respectively. All variables, therefore, can be considered as stationary and they can be

used in regression analysis.
Table 2. Descriptive Statistics of Variables

Variable Ex;)i(;(;]ted Mean Median Maximum Minimum
p dependent  0,0041 0,0084 0,0581 -0,0715
E + -0,0041 -0,0065 0,0853 -0,0482
bs + 0,0055 0,0022 0,0963 -0,0621
I - -0,0024 0,0000 0,5000 -0,7500
FER + 11780 836 245991 -64341
WAGES + 0,0009 -0,0017 0,0654 -0,0857
pr + -0,0022 -0,0029 0,0425 -0,0255
FOOD + 2,9672 11,2667 32,7333  -30,0667
OIL + 1,9121 12,3333 22,4533  -52,3400
GT + 43,3492 45,1667 79,0000 15,0000

Source: own calculations

6



14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

Since variables can influence each other with a lag, all models were tested with delays as well. Since
the horizon of monetary policy in the Czech Republic comes up to six quarters, each variable was
lagged up to 6 periods (t = 0, 1, ..., 6). Individual lags are based on the cross-correlations. The
variables E and bs have the highest influence with the 4 periods lag, variable WAGES with 1 period
lag and variable p; with 2 periods lag.

Table 3. Descriptive Statistics of Variables

Expected Standard PP - p-

Variable . . .. Skewness Kurtosis

sign Deviation value
p dependent  0,0240 -0,7982 4,4064 0,0002
E + 0,0254 1,0977 5,3799 0,0009
bs + 0,0264 0,7320 5,3311 0,0000
I - 0,3084 -0,1970 2,5558 0,0000
FER + 52818 2,2328 10,4456 0,0000
WAGES + 0,0310 -0,0048 3,4187 0,0065
pr + 0,0133 0,9154 4,7739 0,0022
FOOD + 15,3506  -0,0860 2,8839 0,1097
OIL + 12,4102 -2,3083 10,8686 0,0000
GT + 14,9465 -0,0765 2,5354 0,0001

Source: own calculations

5.2 Estimated Models

Table 3 reports the results of the estimated models. As concerns Model A all variables have an
expected sign. Also, R-squared is quite high (over 60 %). By including GT data to this specification
(Model Agt) the results get even better. All variables are now significant and have a right sign.
Moreover, the value of R-squared is now almost 65 %. The Durbin-Watson statistic (DW) is nearly
2 in both Model A and Model Agt.

The difference between Model A and Model B is that Model B presumes that labour is
homogeneous between tradable and non-tradable sector, hence variable WAGES is excluded. This
model obviously provides worse results (R-squared, Adjusted R-squared and DW) than Model A. By
including GT data, the results remain almost unchanged.

Model C presumes that PPP theory is valid, hence prices of tradable goods can be replaced by
exchange rate. Nevertheless, the exchange rate is not significant in this model. Also, the value of R-
squared is lower than in the case of Model A. By including GT data the results get better but Model
Agt still seems to be better than Model Cgt.

Model D presumes that the Czech Republic cannot affect the world level of interest rate. Therefore,
the interest rate differential is excluded from this model. Instead, the prices of imported commaodities
are included in it. Both variants with GT data (Model Dgt) and without GT data (Model D) provide
similar results, which both are worse than in the cases of Model A or Model C.

To sum it up, Model A provides the best results, especially in the case, that GT data are included
in it (Model Agt). All variables are significant and have a right sign. Model explain 64.62 % of
variability of the differential in the inflation rate between the Czech Republic and euro area.
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Table 3. The Outputs of the Models

A Agt B Bgt C Cot D Dgt
E 0,0579 0,0548
bs 0,1357 0,1843* 0,0873 0,1195 0,1472 0,2022*
I -0,0206**  -0,0184**  -0,0238**  -0,0224**  -0,0204** -0,0179*
FER 0,0001***  0,0001***  0,0001***  0,0001***  0,0001***  0,0001*** 0,0001***  0,0001***
WAGES 0,3085***  (,3320*** 0,2910***  (,3198***
Pt 0,4390** 0,3758* 0,4205* 0,3742 0,5372** 0,5092**
FOOD 0,0003* 0,0002
OIL 0,0000 0,0000
GT 0,0004* 0,0003 0,0004** 0,0001
R-squared 0,6047 0,6462 0,4579 0,4796 0,5512 0,6087 0,4937 0,4998
Adjusted R-
squared 0,5430 0,5777 0,3922 0,3982 0,4811 0,5330 0,4192 0,4089
Durbin-
Watson 2,1162 2,0709 1,7636 1,6777 2,1636 2,1414 1,8527 1,8061

Note: values of coefficients are depicted for each variable; OLS method is used in all models; each model includes
intercept; *, **, *** denote 10%, 5% and 1% probability respectively.

Source: own calculations

6 Conclusion

Model Agt seems to be the best model to identify factors influencing inflation in the Czech Republic.
In this specification, exchange rate is replaced by prices of tradable goods. We can therefore conclude
that PPP theory might not be valid in the Czech Republic.

Also, the interest rate differential significantly influences the inflation rate differential. It suggests
that the Czech Republic can affect the world level of interest rate. Lowering interest rates (monetary
policy rates) in the Czech Republic can increase the inflation rate in the Czech Republic relatively to
euro area.

The impact of the BS effect is ambiguous in the case of this model. The variable bs is not
significant in the Model A (it is significant on the 15 % level of probability). On the other hand, when
GT data are used (Model Agt), this variable is significant at 10 % level of probability and it has a
correct sign (which would suggest that that the growth of productivity in the Czech Republic
relatively to euro area, can lead to growth of inflation rate differential between these areas). This
finding corresponds to other empirical papers. Paper dealing with time period in the nineties and
around 2000 (such as Lojschova, 2003 or Egert, 2002) find the BS effect significant. On the other
hand, newer papers, such as Egert (2011), state that BS effect is not an important driver of inflation
rate. The possible explanation is that the volume of the BS effect is disappearing during time.

The influence of wages is indisputably significant, hence it shows that there are significant
differences between tradable and non-tradable sector and labour is not homogeneous or the workforce
is not completely mobile within country. This finding is consistent with Cardi and Restout (2014) or
Lojschova (2003). Most of papers dealing with BS effect in Central European countries neglect the
role of wages and presume that labour is homogenous. In other words, they explore rather Baumol-
Bowen effect (domestic Balassa-Samuelson effect) than BS effect. The finding that wages are not the
same in tradable and non-tradable sector suggests that we should focus either on BS effect than on
Baumol-Bowen effect.

Also, it was found, that GT data are significant in the case of Model A and Model C. The value of
R-squared is higher about 4.5 percentage points in Model Agt relatively to Model A and about 5.5
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percentage points in the case of Model Cgt relatively to Model C. It suggests that GT data can be used
to approximate expectations about inflation and it can be used in future researches.
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Abstract

This paper examines responses to globalization in some of contemporary corporate social responsibility (CSR)
earliest initiatives related to globalization. Understanding the phenomenon of globalization is a necessary part
of comprehending the context within which contemporary corporate responsibility has emerged. This paper
aims to introduce and describe an approach for incorporating CSR into the global strategic planning
and decision-making process using a conceptual framework. The emphasis is on identification how
globalization has affected CSR at the national level. We used global CSR and the autonomy of national CSR
proposition to assess the relationship between global and the local. National Czech CSR frameworks are seen
as a product of the global models (frameworks) that shape national-level CSR approach. The findings underline
the impact of the global on the national; this does not mean that national CSR had no impact on global
frameworks.

Keywords
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1 Introduction

In the global economy, territorially bound nation states are seen to lose their political and socio-
economic power over free market forces and economic actors like multinational corporations
(Mé&kinen and Kourula, 2014). Furthermore, it is argued that multinational corporations as the
powerful citizens of the *borderless global world’ increasingly take over the traditional political and
socio-economic responsibilities of state institutions and governments (Scherer and Palazzo, 2011,
Matten and Crane 2005; Scherer and Palazzo, 2007).

Understanding the phenomenon of globalization is a necessary part of comprehending the context
within which contemporary corporate responsibility has emerged. Globalization exaggerates and
exacerbates by making things quicker, larger, and more visible than before, and this has increased the
pressure on companies to act responsibly (Blowfield and Murray, 2014). For some, corporate
responsibility is about making the benefits of globalization accessible to more people, by either
limiting the need for government intervention or making new resources available for human
development (Block and Barnett, 2005). It can be also be seen as a reflection of the interdependence
of government and business, under which the former looks to the latter to create wealth in order to
retain power, while the latter looks to the former to develop human capital and maintain stability
(Stopford et al., 1991). What is more, reflecting the general widespread growth in self-regulation and
voluntary agreements by business, corporate responsibility can be regarded as an element of a new
system of global governance that sits alongside the democratic model of national government that is
promoted by the most powerful countries (Blowfield, 2005).

Therefore, the aim of this paper is to assess the interactions between global institutional pressure
and national Corporate Social Responsibility (CSR) approach and evaluate situation in the Czech
Republic in using “national” and “global” frameworks associated with CSR. For confrontation and
determination is carried out a preliminary study, whose results will point to the use of standardization
in CSR. We argue that the national context is significant in defining the relationship between
companies and state (government approach). The globalization should be examined in terms of how
it effects the local (national) approach. In the Czech Republic, it is possible to see the signals of this
emerging global division of CSR in national approach and business practice. This is due to the
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emerging number of voluntary initiatives and organizations that are direct to the spread of CSR. An
increasing number of companies is engaging in responsible activities, the public awareness of CSR
IS rising, and customers are giving higher importance to CSR of companies in their choice. Despite
the situation has been changing, CSR remains as unknown or not well understood term for large
portion of both the public and business sector.

The current CSR landscape is complex and multi-faceted. Some of contemporary corporate
responsibility’s earliest initiatives were related to globalization. The Rio Earth Summit, for example,
brought together different sectors of society to address global environmental challenges. It succeeded
in sending the message that business could and should act, and indirectly encouraged business and
environmental groups to work together on initiatives (Blowfield and Murray, 2014).

In 1999, the UN announced its Global Compact to bring companies together with UN agencies,
labour organizations, and civil society to promote responsible corporate practices and to help business
be a part of the solution to the challenges of globalization. At its 2007 Summit meeting in
Heiligendamm, the leaders of the Group of Eight (G8) nations underlined the importance of corporate
social responsibility. Noting the potential of CSR to ensure that the processes of globalisation also
addressed social issues, G8 leaders highlighted the ILO Tripartite Declaration of Principles
concerning Multinational Enterprises and Social Policy (ILO Declaration) and the OECD Guidelines
for Multinational Enterprises (OECD Guidelines), and stressed the United Nations Global Compact
as an important CSR initiative. Governments in advanced industrialized countries play an
increasingly important role in driving the CSR agenda forward. By CSR, we refer to “the
responsibility of enterprises for their impacts on society” (European Commission 2011). Czech
Republic is no exception, also adopted, and developed its action plan on CSR, which is a non-
legislative document and determines the strategic approach to CSR. Each area of this national
approach in the following article is reviewed in detailed view.

2 Corporate Social Responsibility in a Globalizing World

We could see the CSR has become virtually synonymous with globalization and transnationality.
Many CSR initiatives have domestic origins and some of the central works of modern-day CSR focus
on businesses’ domestic, not their transnational or global responsibilities. The field’s preoccupation
with the international and global has led to a conspicuous omission: national-level CSR efforts have
received little attention to date. National CSR provides a relatively strong test of world society theory:
it is not evident a priori that national responsible business organizations have anything to do with
world society or global culture (Kinderman, 2015). Whereas world society “transcends particular
national states and societies” (Meyer, Pope, and Isaacson, 2015), national CSR associations are
national level, responsible business groups. They are attuned to national culture, institutions, and
social and environmental concerns. Multinational companies are often members in national CSR
associations, but, in most cases, the vast majority of member companies are domestic. Consequently,
national CSR associations are domestically focused; at most, they are hybrids or institutional bridges
between the global and the local.

Whereas global normative pressures have fostered CSR’s global diffusion and a proliferation of
global CSR frameworks (Lim and Tsutsui 2012), national CSR associations may be autonomous from
these global processes, given their embeddedness in national traditions and institutional frameworks
(Habisch et al. 2005; Visser and Tolhurst 2010; Grayson and Nelson 2013). The global CSR draw on
the core insight of the world society approach that worldwide models and cultural scripts shape
national institutions and practices and proposes that national CSR associations track global
developments. It is important to emphasize that the world society approach does not deny that “the
contested transnational structuration of CSR is particularistically adapted to national-sectoral
settings” (Shanahan and Khagram, 2006).

But, at its core, the global CSR downplays local variation and sees global frameworks and
institutional pressures as the driving forces of CSR at the national level (Kinderman, 2015). Lim and
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Tsutsui argue that “changes in the global normative environment have prompted many corporations
to pledge commitment to CSR principles” (Lim and Tsutsui, 2012). Longhofer and Schofer (2010)
find that “global dynamics constitute or construct local activity... The primary impetus behind
domestic ... associations may be traced to the resources and culture of world society” (Longhofer and
Schofer, 2010). On the other hand we could identified the autonomy of national CSR. This implies
that the establishment of national CSR associations does not coincide with important developments
at the global level. National CSR associations are subsystems with large degrees of autonomy orb no
connection at all to global frameworks and world cultural principles.

In the Czech Republic does not have so much autonomy and are largely taken over the international
(global) standards defining approaches to CSR not only within the EU. The only positive factor may
be found in the origin of our own initiatives in CSR awards and to develop certification standards
IQNet SR 10, which is based on I1SO 26000. Subsequently they will be presented international
standards, which are significant in terms of their penetration into the Czech environment. Firstly, we
focus on defining global standards (initiatives) and their application areas and then, secondly, we state
the multinational standards and their application in the EU and then we turn into the local "national”
initiatives affecting CSR.

In this complex universe there are two foremost international instruments relevant to CSR the ILO
Declaration and the OECD Guidelines and one important international CSR initiative the UN Global
Compact (UNGC) which have either been developed and formally agreed by governments or received
high-level recognition by governments at an international level. These private CSR initiatives have
been developed to address a range of different sectors, issues and communities, with new initiatives
constantly emerging to address new challenges. The United Nations Global Compact alone has been
the subject of dozens of books and hundreds of articles, and there are no signs that this interest is
abating. Yet, despite their combined membership of several thousand companies and their significant
role in shaping responsible business practice, there are at most a handful of treatments of the national
CSR initiatives that exist in many countries across the world (Kinderman, 2015).

This core set of internationally recognised principles and guidelines represents an evolving and
recently strengthened global framework for CSR. European integration of these frameworks fully
follows the CSR promotion. National CSR organizations are rooted in particular national traditions,
institutions, and cultures. They arise at different times and take different forms in different countries.
Their membership ranges from a few dozen companies in fledgling organizations to over a thousand
in well-established ones. As important as they are, even the largest and most prominent national CSR
associations only represent a minority of their country’s businesses (Kinderman, 2015). From the
standpoint of creation and access to shaping national (local) standards and defining global influence
must be defined factors shaping national CSR priorities in the next section.

2.1 Contextual Factors Shaping National CSR Priorities

A wide range of government-led CSR initiatives can be identified in Member States of EU, for
example: from ‘softer’ initiatives such as awareness-raising and promotional activities, to “harder’,
legislative actions. Despite CSR being considered the responsibility of enterprises for their impacts
on society, due to the breath of issues covered under the CSR umbrella, legislation plays a role to
varying degrees at Member State level. With regard to basic human rights and rights of workers,
many countries refer to the importance of international standards and how these are enshrined in
national legislation. Some Member States have also decided to enact firmer measures with regard to
company reporting on CSR issues. This has led to a certain blurring of the lines between a more
‘voluntary’ concept of CSR and governments setting guidelines for social responsibility activities
undertaken by companies.

One of the critical factors in shaping countries’ CSR approaches and activities (as well as the
maturity of their policies) is the structure of their economy. As well as exposure to trade and global
supply chains, the structure of the economy in terms of the number of (domestically headquartered)
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multinational companies and the share and importance of SMEs and micro-economies also impacts
on CSR approaches. Not only are strategies affected by the make-up of the domestic economy, but
this also plays a role in the level of stakeholder engagement. With their close ties to their local
communities, such small businesses often have a heightened awareness of their social responsibility
in the local context, whether or not any initiatives taken are officially labelled as CSR or not.

In countries where cultural, political and organisational awareness of CSR has traditionally been
low and such policies and approaches are only beginning to emerge, the focus tends to be on
awareness raising activities and building stakeholder engagement, with other approaches developing
subsequently. Where there is a lower exposure to global markets, as well as in countries particularly
affected by the economic crisis, particular emphasis tends to be placed on social policies, for example
approaches to supporting employment opportunities for young and disadvantaged people and
ensuring social inclusion (Compendium, 2014).

We summarize existing National Action Plan on CSR (NAPs) on CSR in EU and their level of
development (Table 1). In a number of countries, these are follow-up plans from previous strategies,
whereas in others the documents constitute the first plan or policy document of its kind. A further
five countries had NAPs close to completion and/or under discussion in their national Parliaments.
Seven Member States were in the process of developing their NAPs but a lack of a NAP does not
imply an absence of any CSR initiatives.

Table 1. Current state of development of National Action Plans on CSR

Countries with current Countries with Countries with Countries
CSR NAPs NAPs close to NAPs under without plans
completion development to develop a
formal NAP
Belgium, Bulgaria, Austria, Ireland, Croatia, Luxembourg
Cyprus, Czech Hungary, Malta, Greece, Latvia,
Republic, Germany, Spain Portugal,
Denmark, Estonia, Romania,
Finland, France, Italy, Slovenia,
Lithuania, the Slovakia
Netherlands, Poland,
Sweden, UK

Source: National Public Policies in the European Union, 2014.

In EU was identified a gradual shift of ministerial responsibilities for CSR policies from ministries
of social affairs and employment to economics and trade ministries (also in the Czech Republic) in
area of implementation of NAPs in national environment. Finally, in EU national and regional
governance structures also influence CSR approaches. More centralised administrations primarily
develop policies at this level, whereas in countries with devolved regional administrations there is
often significant activity at this level as well. This can lead to different approaches being developed
in the regions, but also provides the opportunity for peer learning and practice cross-fertilisation.

3 Trends in Penetration of CSR Guidelines and Principles in the Czech Republic

The current concept of corporate social responsibility represents a coherent set of activities and
practices that are an integral part of the control strategy of social, environmental and economic
organisations, and are implemented by organisations on a voluntary basis beyond the scope of their
legal obligations, motivated by a desire to help to improve conditions in society. Social responsibility
includes, for example, areas associated with human rights, employee care, job creation, diversity,
equal access to employees, lifelong education, prevention of environmental pollution, the use
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of renewable sources, saving energy, water and other resources, the fight against corruption,
transparency and the quality of products and services.

In the Czech environment, social responsibility is perceived as a concept, which should be applied
primarily by commercial enterprises. However, this is something that should also be focused on by
non-governmental non-profit organisations and state and local government authorities, as these are
responsible for the impact their activities have on society. Therefore, the National Action Plan covers
the social responsibility of organisations, and includes all these subjects under this term. The NAP is
being designed together by representatives of government, academia, European Parliament, and
associations of socially responsible companies, and will recommend areas of CSR that the Czech
Republic should focus on. The domain of CSR in the Czech Republic was traditionally reserved for
multinational companies that have had CSR embedded in values of the foreign corporations.
Nowadays the number of Czech companies interested in the responsible way of doing business is
growing and companies realize that CSR is something they should engage in.

Long-term financial success of the company increasingly goes hand in hand with our reporting
and commitment to CSR. A responsible approach to business has brought demonstrable benefits. The
number of organizations that publish their corporate responsibility activities is constantly growing.
The positive fact we found in a growing number of businesses involvement in areas that were
previously the domain of the public sector, starting with health, education, after protecting the
environment. Businesses are no longer merely part of the market, its creator and there is potential for
growing social innovation.

Organizations in the Czech Republic initially implemented CSR in the form of one-off projects
from the sub-areas. Gradually, companies began to integrate CSR into the management system and
becomes an integral part of their overall strategy. The most common activities e.g. employee care,
measures to protect the environment and help communities, relationships with suppliers and others.
The valuation is primarily a systemic approach and synergistic effects. They were the basis for the
formation the Czech Republic National Award for CSR announced annually. Then, a penetration of
international CSR principles into the Czech environment in the form of UN Global Compact, OECD
Multinational Guidelines, Global Reporting Initiative and ISO 26000. Amount of resources and
opportunities subscribe to CSR and sustainability is growing. Initiatives, standards and guidance are
on the rise at the national and global levels. International UN Global Compact brings together over
13,000 organizations in more than 165 countries around the world (from April 2015, also operates in
the Czech Republic), this number continues to grow.

The differences between separate standards are focused on the stakeholders or it depends on the
methodology. There is the importance to highlight the London Benchmarking Group (LBG), which
is implemented in the Czech Republic as “Standard odpoveédna firma” (SOF). These is using for data
verification into list “TOP Firemni Filantrop” in Czech and Slovak Republic, also for Giving List in
Great Britain and reporting about all CSR activities either.

A set of Principles for Better Self and Co-Regulation was published in early 2013, and a
‘Community of Practice’ was set up (as an online platform) to facilitate the exchange of knowledge
and good practice in this area. For evaluation of CSR the KORP method in the Czech Republic was
developed. In the year 2011, the Quality Council of the Ministry of Industry and Trade of the Czech
Republic made the national programme for the evaluation agreement of the management system of
CSR

Since 2015, the Global Compact Network Czech Republic helps to root the initiative within
different national, cultural, and language context. Its role is to facilitate the progress of companies
(both local firms and subsidiaries of foreign corporations) engaged in the Global Compact with
respect to implementation of the ten principles, while also creating opportunities for sharing
knowledge, learning, collective action, and partnership. Through dialogue, including the political, the
network enables participants to influence actively CSR policy in the Czech Republic. The host entity
of Czech local network is the Association of Social Responsibility. Currently, (June 2016) this
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network has 27 participants including private and public sector. The UN Global Compact contains
ten principles and asks companies to adopt a set of core values in the following areas: human rights,
labor, environment and anti-corruption. The Czech Republic has demonstrated a commitment to the
UNGPs through the formulation of National Action Plans on Business and Human Rights, which
comply with international guidelines.

The second important international framework are the OECD Guidelines for Multinational
Enterprises annexed to the OECD Declaration on International Investment and Multinational
Enterprises (MNES). They are recommendations providing principles and standards for responsible
business conduct for multinational corporations operating in or from countries adhered to the
Declaration. Governments adhering to the OECD Guidelines are obliged to set up National Contact
Points (NCPs). Their main role is to further the effectiveness of the Guidelines by undertaking
promotional activities, handling enquiries, and contributing to the resolution of issues that arise from
the alleged non-observance of the Guidelines in specific instances (Compendium, 2014). The Czech
government have developed CSR activities to promote, encourage and support multinationals
operating in their country to adopt these OECD Guidelines. The Czech Republic has established
information, dissemination and awareness raising measures in relation to the OECD Guidelines in the
form of electronic open-access information portal (launched in 2014).

ISO 26000 is the standard for social responsibility for all organisations. It was produced by the
International Standards Organisation in 2010. To ensure consistency, ISO has entered into special
agreements with the ILO, the Global Compact, the Global Reporting Initiative and the OECD. ISO
26000 does not offer guidance on social responsibility performance reporting. However, the 1SO
26000 content does cover a very similar range of topics to that in the GRI Reporting Guidelines. The
ISO guidance provides a structure for companies to organise their activities, which can then be
measured and presented in the company’s report following GRI guidance. In Czech Republic was
developed national guidance tools for companies wishing to be ISO 26000 compliant. Still, no formal
accreditation process is available for the ISO 26000 standard.

Reporting on non-financial aspects of business performance is becoming an increasingly common
measure of assessment of business’ CSR achievements. Different rules apply in relation to what has
to be reported, by whom, and as part of which official reporting procedure. The full independent
verification of such information can thus remain an issue (Compendium, 2014). Transparency in
doing business is one of the current trends in CSR in the Czech Republic. Companies start to include
information about their CSR activities on their web sites, in their annual reports, or in specialized
reports on CSR they create. The number of companies that create a specialized report is still very
limited. In fact, many branches of multinationals send data to their mother companies that prepare a
report for the whole region where they operate. Up until now, not many companies have used
standardized reporting frameworks to create their own local reports. The companies start to realise
the benefits of creation of a local GRI report and there is a potential that this new trend of reporting
will extend in the near future.

Some governments have introduced mandatory reporting for companies (typically larger
companies) on their CSR activities. Some of these focus on human rights or the environment or
whether the companies have a CSR policy (e.g. Denmark, UK, and France). In the Czech Republic,
there re is no obligation for either the public or the private sector have thus audited CSR reports (e.g.
GRI), exists only voluntary approach. Next part of the paper focuses on the performance of National
Action Plan on CSR, which is the main core document, based on international (global) principles,
which are designed to application level for EU countries.

3.1 National Action Plan on CSR

To manage CSR promotional and coordination activities, in 2008 the Quality Council of the Czech
Republic set up a specialised Corporate social responsibility section, whose task is to coordinate CSR
activities at the national level with the aim of fulfilling the strategic plans of the National Quality
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Policy in the field of social responsibility for the period 2011 — 2015. Members of the Specialised
Section are representatives of business associations, public administration, professional organisations
and non-governmental non-profit organisations and the academic sphere.

Besides the Quality Council, CSR in the Czech Republic is also promoted by other non-
governmental organisations, e.g. Business for Society (BfS), the Business Leaders Forum (BLF) and
regional organisations (e.g. the Social Responsibility Institute in Ostrava and the Social
Responsibility Association in Plzen). These organisations operate more or less independently of the
Quality Council and it is essential to seek ways of assuring effective cooperation. The traditional
passive approach is based on that fact that the Czech Republic had not developed any of its internal
special programs and took the opinions and goals stemming from the common EU approach stated
for national NAPs in Member States. The purpose of the Czech NAP is to help to develop the concept
of corporate social responsibility in the Czech Republic and thus to promote the development of
society, the economy and the competitiveness of the Czech Republic. The primary intentions of the
strategic document of the National Action Plan for Corporate Social Responsibility in the Czech
Republic are: to support the application of social responsibility by organisations; to strengthening the
understanding and credibility of the concept of social responsibility in society, and to support CSR in
enterprises and other organisations in the Czech Republic by providing the relevant information
(NAP, 2014). These priorities are based on recommendations of EU for stated National CSR
priorities. An executive authority mandate fulfilment of individual goals set priorities is of the
Ministry of Industry and Trade.

Currently, at its meeting on 25th January 2016, the government approved an updated strategic
material, the National Action Plan for Corporate Social Responsibility in the Czech Republic, whose
updated version continues to be the strategic and open material of non-legislative nature. The
Government is aware of the fact that the CSR is highly relevant topic not only for the big companies
but also for small and medium-sized enterprises in the regions, their employees and the community
around them as well as for the public administration. It takes dialogue and cooperation between the
CSR stakeholders as essential for ensuring the coherence of procedures and obtaining feedback and
for further development of social responsibility in the Czech Republic.

The main objectives of the updated NAP include firstly, enhancing the understanding and
credibility of the concept of social responsibility in the society; secondly, supporting the development
of social responsibility in organizations; and thirdly, sharing experience and transferrin the
international know-how. The Czech government will thus endeavour to ensure that the updated NAP
get into the awareness of the Czech society and lead not only the companies to a responsible and
sustainable undertaking (National Action Plan for Corporate Social Responsibility in the Czech
Republic, updated version 2016). The following section expands the scope of the paper on a
preliminary study where a sample of companies, it is determined whether they have implemented
some elements of national or international CSR standards and principles.

3.2 Methodology of the Preliminary Study

The preliminary study investigates to define approach in CSR pervasive integration into European
enterprises and identify which standards; guidelines are implemented in Czech micro, small, medium-
sized and large enterprises, whether they are developing a proactive approach and incorporate these
in their strategic plans. The research methodology is consistent with descriptive e.g. stakeholder
theory, which seeks to outline participants’ views of what the business organization is doing vis-a-
vis its stakeholders through using CSR guidelines, frameworks or principles. Therefore, research
assumption was derived “We believe that in Czech environment we can identify a certain degree
implemented CSR standards or principles”.

The primary data were collected using a self-administered paper and pencil questionnaire used a
rating method. Respondents (managers of selected companies) assessed the approach of the firm by
an appropriate standard, which is connected with any pillar of the concept of CSR (namely, economic,
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environmental and social pillar). The research is focused on SMEs and large Czech companies, which
confirmed to participate in this research. Because it is a preliminary study, so we wanted to achieve
the same number of companies: in total has been included in the research of 200 companies (of which
50 micro, 50 small, 50 medium-sized and large enterprises 50). The instrument was validated through
the assessment of the percentage/quantitative distribution of test results. The questionnaires were
distributed, thoroughly explained, self-administrated, recovered and systematized between
September and November 2015. The software program Excel performed calculations.

3.3 Results

The result in Table 2 convey the results between different categories of SMEs and large enterprises.
The study presented juicy results when we thought that Czech companies use certain standards in the
field of CSR, so that they can inform its stakeholders about its activities and thus strengthen their
competitiveness and positive impact on society. The results suggest the opposite; only among large
companies, we have seen higher levels of use of CSR standards. Microenterprises barely use any
standardization and even ultimately ignore the concept of CSR (they are not aware of CSR, but use
only selected approaches largely in compliance with the law). Their activities are only going for
certification (1SO 9000 and 1SO 14000 series), which according to the replies the main reason to have
this certification is to obtain customer who require the level of certification.

Based on detailed analysis, the main motivation factors for SMEs was discovered, except the
customers requirement, other important stimulus is participation in public tenders for grant
opportunity. This motive was also common for large companies, which understand the certification
e.g. in terms of quality as standard.

Table 2. CSR Standards and Guidelines Using by Czech Companies

Type of implemented guidelines Micro Small Medium Large Total

ISO 14000 series 2 6 15 23 46

EMAS 0 0 0 1 1

ISO 9000 series 8 17 21 37 83

ISO 26000 0 0 1 5 6

OHSAS 18001 0 4 6 18 28

OECD Guidelines 0 0 0 2 2

UN Guiding Principles 0 0 0 3 3

LBG 0 0 0 4 4

GRI 0 0 3 4 7

IQNet SR 10 0 1 2 3 6

CSR award participation 0 0 1 5 6
Total of guidelines 10 28 49 105

Source: own research

ISO 9000 series certification is a dominant framework in large companies (Table 2), which in
absolute numbers by 37 companies (out of 50) use the ISO 9000 series and 23 enterprises use the 1ISO
14000 series. Voluntary standards in the form of recommendations in 1ISO 26000 are only used in six
cases. In the Czech Republic, the standard is not very widespread, because of the very low publicity.
A vague approach for the upcoming season gives to speculate if this standard has become one of the
conditions for obtaining grants, so you can expect a large increase in its implementation. For the
purposes of Czech, accreditation arose frameworks that is used for the purpose of certification and
was identified in six companies. Large companies use other international guidelines very rarely,
namely e.g. GRI and LBG in only four companies and OECD Guidelines in two companies surveyed.
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It should be noted that were the enterprises operating in a global market environment with a high
impact on the environment and society, because these companies have voluntarily engage in these
standards for the purpose of long-term sustainability, not only business.

The results show the fact that the multinationals companies implemented principles because of the
overlap of their activities in a number of countries, and can thus adopt a uniform approach and
perception as to the local national levels, as well as in overall terms from the perspective of their
stakeholders. The opposite approach to only local or national standards is access in SMEs that have
used initiatives and a sample of companies showed at least partial utilization rates of these standards.
There is clear potential in terms of both governmental and non-governmental organizations to
disseminate approaches to CSR was among SMEs and can point to the fact that topical or local
initiatives developed in the concrete conditions of the country are prevailing here.

4  Conclusion

In the Czech Republic is the concept of social responsibility primary advocated by businesses
(business-led initiative). The state may support the spread of this concept by creating the right
conditions for its deeper propagation, helping to promote it, and supporting socially responsible
activities. The potential is also higher activity of local municipalities within regions that can develop
direct activities for all interest groups and are “closer"” to businesses and other organizations working
locally. The Czech Republic is in the stage of raising awareness or disseminating good practices in
relation to these international standards. Results showed that the use of standardization approaches
were found to a greater extent only in large enterprises. Conversely, SME sector is very specific, and
there were found only the ISO series standard. Concerning the research assumption, we have
discovered that there is relationship between size of the company and the use of appropriate standards
in CSR. In the preliminary study we have identified some research limitations, specifically in area of
local action of respondents, the sample size is based on the confirmation of cooperation within
research (it’s not a random selection) and the number of the units of analysis in our study is dictated
by the type of research problem. In addition, we used the simple analytical methods, which are basis
for subsequent research of dependencies between selected factors of CSR according to the size of the
company.

Overall, we can say that the main standards of the European Commission's view are almost never
used in the Czech Republic and examples we identified only in large multinational enterprises.
Therefore, it is necessary to focus on more awareness of CSR in the SME sector, because SMEs
provide two out of three private sector jobs and contribute to more than half of the total value added
created by businesses in the EU. Therefore, the impact that a shift to more sustainable and socially
responsible SME business practices could have on Europe’s society, economy and environment is
potentially significant.
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Abstract

This study deals with the question whether there is a relationship between the marginal propensity to consume
and the status of the household in income distribution represented by a relative income. If so, then the current
assumption of mainstream theory of consumption about the constant marginal propensity to consume could no
longer be considered realistic and it will be necessary to take the element of relative income as a new key
determinant of general consumption function. The aim of this work is to identify, describe and prove an
influence of relative income on the marginal propensity to consume using data from Czech Republic and thus
to prove the correctness of Duesenberry‘s relative income hypothesis. To achieve this goal, we use a panel
regression, which results clearly confirm the validity of the initial hypothesis about the existence of functional
dependence of the marginal propensity to consume on the relative income and thus it fully supports the idea of
interdependent concept of utility and consumption. This finding also implies a number of recommendations
for policy-makers.

Keywords
relative income, marginal propensity to consume, Duesenberry‘s hypothesis, interdependent utility,
consumption function
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1 Introduction

Consumption represents a key determinant of economic thought in many ways, not so much for its
immense practical significance, but rather because it de facto represents the essence of economics
itself, the essence of the issue of infinite needs and finite resources. Both in terms of microeconomics,
that consumption hypothesis are always necessarily based on, and within a macroeconomic approach
the widely accepted theory of consumption of mainstream economics seems to be very well
formulated and developed and as such it has remained virtually unaltered for nearly 60 years. But is
this theoretical concept entirely accurate and complete? Couldn’t even here be one of the major
determinants of the general consumption function omitted? Now these questions are our starting
point, the motive for creation of this work.

Since the fifties of the 20th century the approach of permanent income theory and lifecycle
hypothesis has prevailed in professional circles of economic theory. This mainstream view of the
basic economic laws determining household consumption is established in professional economic
texts to such an extent that the different approaches are practically not visible. However, this doesn’t
mean that there are not any alternative hypotheses of consumer behavior. We can find many critical
perspectives on the standard theory of consumption, but often it is only a solution of narrowly focused
issues, the pieces of a mosaic of complex alternative theory, that as a whole remains fragmented
across countless of professional studies as poited out by Ackerman (1997). And if this comprehensive
theory arose after all, still it was ignored for various reasons. And that is exactly also the case of
Duesenberry’s relative income hypothesis - consumer concept, based on the idea of interdependent
utility, which has the potential by theoretical way to challenge a complete validity of the consumption
theory of mainstream economics, and ultimately and primarily to significantly enrich the basic pattern
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of generally accepted consumption function of LC- PIH (life cycle - permanent income hypothesis) *
(Mason, 2000).

Income and price are the key determinants of consumer choice as for mainstream economics.
Relative income hypothesis, however, points out the fact that if the consumer is also affected by
consumption habits of his surroundings, then the income itself must be seen in two ways: in absolute
and in relative terms. From these two concepts of basic economic determinant of general consumption
function it stems also two channels of influence on the total amount of consumption. Absolute concept
of income implies a direct effect, already well known from the Keynesian consumption function.
Higher disposable income will lead to a proportionately greater amount of consumer spending.
Variable of disposable income then figures in the functional form of consumer equation simply as the
independent variable directly explaining the level of consumption. While the relative concept of
income, at least according to the principles of Duesenberry’s hypothesis, implies an indirect effect.
Higher disposable income will lead to higher position of household across income distribution and
according to interdependent concept of utility and consumption also to a lower value of the marginal
propensity to consume (MPC). The decline of MPC then, as an element transforming disposable
income into consumption, negatively affects the ultimate level of consumption. The position of
household in income distribution is then represented in the consumption pattern as an independent
variable, which indirectly through MPC affects the level of consumption.

The problem is that while absolute (direct) income effect is a matter of general well-known and
virtually undisputed, relative (indirect) income effect remains often completely ignored by
professional economic communities, whether in the form of Keynesian consumption function or
access of LC-PIH. It is true that every relevant and really applicable model must be extracted of
elements that have not a major impact on it. However, is also the relative income effect the
insignificant element, which should be completely removed out of the consumption function without
a trace? Is the interdependent concept of utility from the consumption a matter totally irrelevant? If
so, then this whole work is a pointless effort.

The aim of this work is to identify, describe and prove an influence of relative income on the
marginal propensity to consume using data form Czech Republic and thus to prove the correctness of
Duesenberry*‘s hypothesis.

2 Relative income hypothesis

"Professor Duesenberry’s study of the impact of budgetary and aggregative empirical consumption
data on the received theory of consumer behavior is one of the most significant contributions of the
postwar period to our understanding of economic behavior." written in his review by Kenneth Arrow
(1950, p. 906), his time respected neoclassical economist and later Nobel prize laureate in economics.
The relative income hypothesis is fundamentally built on criticism of established neoclassical
preconditions for the creation of demand and Keynesian theory of consumption based on them. The
main and fundamental idea with which Duesenberry (1949) comes to the field of knowledge in order
to confront these established relationships of mainstream economics is a complex social concept of
consumer and revision of Veblen’s demonstration effect (Veblen, 1899), which the author gives a
particular dimension through income distribution of households.
We can find two fundamental propositions in the work of James Duesenberry, let's say postulates, on
which the theory of relative income stands and which are the basis for its further implications (Palley,
2010, p. 6):

L A theoretical approach to consumption, based on original works: Modigliani (1954) and Friedman (1957). In the case
of adding an element of rational expectations, then it can be primarily referred to the so-called random walk model, as
defined by Hall (1978).
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a) ,,The strength of any individual’s desire to increase his consumption expenditure is a function
of the ratio of his expenditure to some weighted average of the expenditures of others with
whom he comes into contact.*

b) ,,The fundamental psychological postulate underlying our argument is that it is harder for a
family to reduce its expenditure from a higher level than for a family to refrain from making high
expenditures in the first place.*

The real foundation of the new model is, however, the first claim. The author himself called this
effect as keeping up with the Joneses or the effect of relative income. The principle is mainly simple.
The consumer is not isolated from others, he lives in a world where he every day meets his friends,
colleagues, family, his neighbors and so on. And not only he meets them, especially he is confronted
with their consumption. He sees what they buy, what they spend for, by what they form their standard
of living, their position in society. He sees what Thorstein Velben saw in his theory, the so-called
pompous (“pointless™) consumption. Unlike Veblen (1899), for the majority of the population these
consumer expenditures aren’t pointless, because it allows them to reach the intangible social values
— a status. And that's what this is about. Our consumer shall see how people around him buy goods
for their ceremonial value, before his eyes they increase the value of their status, strengthen their
social position and even he does not want to be left behind. Therefore if the consumer belongs to low-
income households (his disposable income (Yp) is under the society-wide weighted average (Yp)),
then he spends more of his disposable income just to demonstrate that he can afford it, just to catch
up with social status of others. His MPCis then relatively high. Conversely, high-income households?
(whose Y}, is above the society-wide weighted average) usually already have valuable status, therefore
they haven’t such a motivation to "catch up with someone”, they don’t have to spend so much of their
income and vice versa they save more, simply because they can afford it. So we come to the first
simple implication:

MPC, > MPC, >...> MPC, (1)

where the higher value of the index n stands for a household with a higher value of relative
disposable income (Yzp), most simply expressed as:

Yp
Y = = 2
RD 7, (2)

Put simply marginal propensity to consume can be written as a negative functional dependence of
relative (disposable) income, as similarly shows Palley (2010):

MPC =c(Ygp) 0<c<1;¢<0 3)

The total amount of household consumption C is then given by the product of disposable income
and the marginal propensity to consume, which is not constant now (as naively assumes the
mainstream theory of consumption), but it depends on the position of the entity in the curve of income
distribution:

C=c(Yrp)-1p (4)

2 As you can see, for simplicity, there is described a mechanism of functioning at only two types of households: high and
low income. This is however only a demonstration of the principle, which otherwise could be applied to any number of
categories (social classes), as shown immediately afterwards in Equation 1.
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Plain view on the derivation of the final rule of general consumption function, especially on the
relationship between MPc and Yz, (Equation 3.) can logically evoke questions like: Isn’t such a
general notation too trivial? Would it be possible at this point to express the dependence of marginal
propensity to consume on relative disposable income in particular functional form? We find in the
later part of this work that the real version of this relationship is not such a trivial matter, it depends
on the number of other factors and it simply can’t be expressed in the general shape like this. There
are only a number of methods by which this relationship can be approximated into particular form.
One of these ways is, as we could see, the central theme of this work.

3 Methods and data

The first thing, we need to realize at this point, is that the marginal propensity to consume of
households doesn’t change due to the amount of disposable income, but depending on the relative
disposable income, just as shown in Equation 3., and this is a fundamental difference! This is
essentially a central idea of discussed hypothesis, a key contribution to the debate on the form of
consumption function. As literally written by Alvarez-Cuadrado and Long (2011, p. 1489): "For any
given relative income distribution, the percentage of income saved by a family will tend to be unique,
invariant, and increasing function of its percentile position in the income distribution. The percentage
saved will be independent of the absolute level of income. It follows that the aggregate saving ratio
will be independent of the absolute level of income.”™ An important factor is that although the MPC
and therefore also APC of households differs substantially across the Lorenz curve of distribution of
disposable income (which we can figure out even with simplest common sense, but no longer with
the standard theory of consumption), it is this way only because of the effect of relative income, which
does not exist at the aggregate level®. Average propensity to consume for the whole economy is then
constant in the long term, thus the relative income hypothesis is entirely consistent with the
observation presented by Kuznets, Epstein and Jenks (1946) * seventy years ago.

Whatever is the strength of the effect of relative income throughout income distribution in the
society, the MPC for every household, more precisely a category to which the household belongs, is
always given by a functional relationship due to its relative disposable income. And as it is well
known, the function generates for any given situation only one result, therefore, each type of
household also has only one marginal propensity to consume. Maybe the above sounds trivial and
like a commonplace, but it is important to realize that the MPC of different groups of households
doesn’t change over time ceteris paribus®, it is independent on the absolute amount of income and so
it has for each Y, a constant value. But first and foremost, as the previous lines try to imply and how
sadly Palley (2010) himself, whose model we use as a basis, forgot to mention, the above applies to
types of households, to the categories to which they belong, not to individual households themselves
and their individual consumption functions. This is a fundamental difference again!

The biggest shortcoming of the standard model of consumption in the form of LC-PIH can
therefore be seen in a constant characteristic of value of marginal propensity to consume for all kinds

3 The indicator may only be relative compared with another value. But aggregate scale only shows one type of household
- the "aggregate™ one. Therefore disposable income has nothing to be compare with, respectively, is equal to the average
disposable income. After substituting into the formula 2, Yy, is always equal to one and whether the MPCinferred form
it takes any value, it will be constant throughout the progress of consumption function. And because it is linear and based
in the origin of coordinates, the average propensity to consume is also constant taking equality MPC = APC.

4 Widely appreciated and respected study that using macroeconomic data from the US for nearly 70 years proves that
even during rapid long-term growth of real income, the average propensity to consume hadn’t virtually changed, just as
the autonomous component of consumption wouldn’t exist. This discovery thus de facto entirely denies a validity of
Keynesian consumer theory in the long run.

5 Changing values of MPCin time could in our case characterize only one thing, a change in the distribution of disposable
income, thus de facto enlargement or reduction of income inequality.
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of income categories. To refute this erroneous assumption is then precisely the goal of the following
analysis.

3.1 Methods

Let’s recall at this point that the main motive of this work is to prove an influence of relative income
on the value of its marginal propensity to consume, particularly by formulation of a specific form of
its possible functional form. The term of relative income thus still remains the key concept for us.
From the principle point of view it is de facto a quantification and therefore the possibility of
mathematical-economic interpretation of the issue of households position in the distribution of
disposable income. From the definitional point of view it is a ratio of disposable income to the society-
wide weighted average, as shown in Equation 2. Now we have only left to specify precisely the
variable of ¥;,. The theoretical basis, which is given us in the legacy of work of James Duesenberry,
retains us a relative freedom in this area. So it is necessary to carefully consider the suitability and
the most convenient explanatory ability of chosen definition. For the needs of further analyzes the
variable ¥, was defined as the society-wide weighted average of Y, where the weights were set by
the average numbers of household members in the income categories:

n . i
o _ 4i=1 YDL' Wi
D=

®)

n
i=1 Wi

where Yp,, characterizes the income of i-th income category, w; the average number of household
members in the i-th income category and n number of these categories. The central issue here was to
set the weights and so our definition best matches the original concept and sense of relative income
effect.

For actual try of expressing a specific form of assumed functional dependence we use a regression
analysis by estimation of regression coefficients using the least squares method. Due to the nature of
the input data, in particular due to the limited number of statistically measured income categories
(small number of observations), the classical regression could lead to distorted results, therefore, will
use panel regression.

The form of general formula of wanted univariate linear regression model depends on whether we
use a panel regression method for fixed or random effects. Which of these panel regression methods
is more suitable for expression of wanted dependency will be shown up by Hausman’s test at a later
stage of the analysis, so it is necessary now to still consider both options. In the case of using fixed
effects the regression equation is given by:

MPCiy = a; + B - Yrp,, + Uit (6)

where MPC;, - the marginal propensity to consume for the category i at time t is expressed by a;
- level constant (an intercept) for the i-th income category, product of Yzp,, - relative disposable
income for the i-th category at the time t and the regression coefficient 5 expressing the sensitivity
of the marginal propensity to consume to the relative disposable income. Variable u; ; symbolizes the

random component. In a more detailed breakdown the level constant «; for each category is divided
into two subfolders, where:

a; =Po+vi ()

where S, is the basic level constant, to which it applies 8, = a,. A constant y; is then an added
fixed impact for given income category for i € {2;...; I}, where I is the number of categories. By
simply rewriting «; according to the Equation 6. we get new more detailed form of the general
expression of wanted regression equation using fixed effects:
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MPCiy = Bo+vi+ B Yrp,, + Uir 8

Since in the case of using fixed effects method (for a given entity) we subsequently need also to
verify the appropriateness of using time fixed effects, it is necessary to consider other one order of
magnitude more detailed breakdown of level constants a;, which could now be broken down given
shape:

ap=Pot+vi+t, ©)

where newly for level constant it applies the condition S, = a; only for t = 1 and where t; is an
added fixed impact due to the time period for t € {2; ...; T}, where T stands for the number of such
time periods. Again, by a new rewriting a; in Equation 6. we can write down a general expression of
wanted regression equation using fixed effects for given categories and time:

MPCiy = Bo+vi+ 1+ B Yrp,, + Uit (10)

For regression estimation based on random effects the wanted relationship is characterized more
simply and clearly in the form:

MPCi,t =a+ ﬁ - YRDi,t + ui’t + Ei,t (11)

where newly a represents a level constant for all categories, u; , is a random component between
categories and ¢; ; a random component within an income category.

Either way, an important prerequisite of any possible resulting variations of panel regression is a
negative value of the coefficient {3, because according the principles of Duesenberry’s hypothesis
with increasing relative disposable income the marginal propensity to consume must necessarily
decline, as demonstrated by Equation 3.

Since the linear function is not the only way of expressing of wanted relationship, let’s provide
also economic formulation of equations for alternative estimation of considered dependency - to
express the regression by polynomial. Therefore there will also be one by one made estimates of
polynomials from second to seventh degree in the following analysis and their results (especially the
statistical significance of the model and the value of the coefficient of determination) will be
compared with the default model of a simple linear function. In the most detailed scenario, i.e. when
using fixed effects for time and entity the estimated equations will have a following form:

second degree polynomial:

MPCiy = o +Vi+Tc + B1 Yp,, + B2 Yib,, + Ui (12)
third degree polynomial:
MPCiy = Bo+vi+ 1+ B1Yep,, + B2 YRZDL-_t + B3 YRgDi,t + Ut (13)
fourth degree polynomial:

MPCiy = Bo+vi+ 1+ B1Yep,, + B2 YRZDL-I + B3 YI?DL-_t + B YI?DL-_t + U (14)

fifth degree polynomial:
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MPCiy = Bo+vi+ 1+ B Yrp,, + B2 YRZDL-I + B3 YRgDi,t + B ani_t + Bs

' YRSDi_t + Ui (49
sixth degree polynomial:
MPC; = Bo + Vi +Tc + By Yap,, + B2 Yip,, + B3 Yip,, + Ba Yp,, + Bs
. YRSDi_t + Be - YR6DL-,t'+ Uit | | | (19)
seventh degree polynomial:
MPCiy = Bo+vi+ 1+ B Yrp,, + B2 YRZDL-I + B3 YRgDi,t + B ani_t + Bs an

.5 V6 v
YR, + Be * Yrp;, + B7 " Yrp,, + Uie

However, it is also necessary to point out now, that the expressing of observed dependency by
polynomial higher than the first degree considerably complicates the subsequent economic
interpretation of wanted regression coefficients 5; to ,. They now, due to the expected negative
dependency of marginal propensity to consume on relative disposable income, don’t have to be all
negative, as it applies for a simple linear function. Their accents nor any possible economic
interpretation of those coefficients will therefore be the subject of further analysis. In the case of
estimating the regression function by a polynomial we focus only on a comparison of achieved
statistical and econometric results with the original model of linear function just to verify whether
linearity is really suitable in wanted functional form, or whether it should be replaced by a different
function — particularly by a polynomial of higher degree in our case.

3.2 Data

The prerequisite of negative linear dependency of MPC on Yy, is tested here using the example of
aggregate data for the budgetary situation of households in Czech Republic, therefore, all the input
data for the aforementioned analysis were taken from the database of Cesky statisticky ufad (2016).
The original input data are annual statistics between the years 1999-2014, which resulted in
essentially two time series, which are further divided into ten another subfolders. Followed 16
observations are then basically written in two variables:

Y, - average nominal disposable income of household per capita in CZK,

C — average nominal consumption of household per capita in CZK.

As can be seen, we work with the mean values per person. For better demonstration of the validity
of Duesenberry’s hypothesis this procedure is certainly preferable. An important finding is also
already mentioned secondary division of basic variables. Indicators Y, and C are both equally divided
into ten another subfolders reflecting income and consumption situation of different types of
households arranged ascendingly by deciles of disposable income. Finally we register 20 input time
series here, divided into 10 panels by the types of income categories. Indicators directly entering the
subsequent panel regressions are Y, calculated according to formula 2, respectively 5 and APC
expressed by formula:

APC = ¢ (18)
= 7

It is then necessary at this point to realize that we work with income categories here (not with
individual households), for which the value of APC is independent on Y, and in the absence of an
intercept it is at any point equal to MPC. That's why we could use this this simple equivalence here,
where MPC values are substituted by the average propensity to consume. In conclusion we note that
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although the original input data in this study are nominal expression of consumption and disposable
income, but due to the relative nature of indicators MPC and Yy, the unwanted effect of changes in
the price level is to be fully canceled out anyway.

4  Results

At first a stationarity of data directly entering the panel regression was tested. According to the results
of Levin-Lin-Chu unit root test the time series of MPC and Yy, are stationary, at least at the 5%
significance level, which we work with also in the further analysis.

Fig. 1. shows the development of the marginal propensity to consume across income categories.
At first glance, it is evident that the value of MPC isn’t constant in any of the categories and so it
deflects over time. Thereby according to the principles Duesenberry’s hypothesis it implies that also
the intensity of the relative income effect is not constant over time. Although this finding is not the
primary goal of this work, it is also to be discussed in the final chapter. Far more significant fact
arising from Fig. 1., however, is that the average value of the MPC falls across income categories. At
this point, without further detailed analysis, we can already conclude that the assumption of concept
of LC-PIH about a constant value of MPC for all income categories does not correspond to empirical
observations. However, only this finding, of course, will not be enough for us. The motive of this
study was not so much to deny the full validity of the mainstream theory of consumption, but rather
to prove the initial premise that the declining value of the marginal propensity to consume across the
distribution of disposable income can be explained by the indicator of relative income.
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Fig. 1. Development of MPC across income categories (Source: own calculations and processing in Stata 12)

Fig. 2. is used for preliminary visual assessment of the expected dependence. Although the linear
dependence of both followed quantities is quite obvious at this point, only a graphical analysis is
obviously not enough for us. The aim here was to mathematically approximate this relationship by
the regression equation.
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Fig. 2. Visual assessment of linear dependence of MPC and Y, (Source: own calculations and processing in Stata 12)

Before it can be proceeded to the actual final estimate of regression parameters of mentioned
dependency, it is necessary for the panel nature of the data to decide whether it should be used a
method of fixed or random effects, in other words, whether there are differences significant enough
in the wanted functional relationship between the categories that they must be captured in a separate
level constant just for each category. This dilemma is unambiguously solved by executed Hausman’s
test when its results indicate that a suitable panel regression in this case is the method of fixed effects
and virtually at any level of significance.

Now when the statistical significance of differences between the various income categories was
tested and thereby verified, it is suitable to check the same also for the time variable. The test of
statistical significance of level constants for each year using the classic F-test then unambiguously
shows that it will be necessary to include these time fixed effect into the model.

The results of the final panel regression using fixed effects for categories and individual years are
summarized in Tables 1. and 2. In this final estimation of the desired functional form we use a robust
method of estimation of standard error using White's estimator, thereby the model was protected
against a possible autocorrelation and heteroskedasticity. An important finding is the information
about a very high value of the coefficient of determination, which indicates that nearly 96% of the
variability MPC was explained just by Y, which is an increase of 14 percentage points compared to
the situation when the model is estimated without time fixed effects. The high value of R? then clearly
confirms the main initial assumption about the influence of relative disposable income on the
marginal propensity to consume.

There is no doubt that model as a whole is statistically significant, as well as the regression
coefficient and all partial level constants. The key element - the wanted regression coefficient g
achieves exactly according to our expectations a negative value, which can’t be influenced nor by
potential standard error. The resulting model corresponds to an initial economic theory and predicts
that a change in the relative disposable income by 0.1 changes also the value of the marginal
propensity to consume of given income category in the opposite direction by 0.04346.
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Table 1. Final estimation of linear function according to Equation 10., part 1

Number of observations | 160
F (25, 134) 130.27
Prob > F 0.0000
R? 0.9598
R? 0.9524

Conference Proceedings
© Silesian University in Opava, School of
Business Administration in Karvina, 2016

Source: own calculations and processing in Stata 12

Table 2. Final estimation of linear function according to Equation 10., part 2

MPC | Coefficient | Standard error| t | P>[f|
Yrp | --4346 0447 -9.7210.000
Bo 1.2224 .0237 51.65|0.000
Yo 0247 .0100 2.48 [0.014
Y3 .0475 .0137 3.48 10.001
Ya .0706 .0164 4.32 | 0.000
Ys .0883 .0194 4.56 | 0.000
Ye 1167 0222 5.27 |0.000
Y7 1425 .0266 5.36 {0.000
Ys 1873 .0332 5.65 {0.000
Yo 2642 0439 6.02 |0.000
Y10 4527 0732 6.18 |0.000

Source: own calculations and processing in Stata 12

We have found a definite relationship between the marginal propensity to consume and relative
disposable income. It remains now only to verify that here used linear function is indeed an
appropriate approximation of observed dependency. Although Fig. 2. clearly indicates that the
relationship between MPC and Yy, is really linear in its functional form, but do not rely solely on
visual assessment and let’s try to express the followed regression by some more complex equation.
For this purpose we use higher polynomial from 2. to 7. degree, which on the one hand allow diverse
variations of the regression curve and at the same time they remain linear in their estimated

parameters.
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Table 3. Estimates of polynomial functions

Polynomial degree | R? | F statistics | Prob > F
1 0.9598 | 128.13 0.0000
2 0.9614 | 127.46 0.0000
3 0.9644 | 132.43 0.0000
4 0.9644 | 126.74 0.0000
5 0.9644 | 121.52 0.0000
6 0.9645 | 121.95 0.0000
7 0.9659 | 121.95 0.0000

Source: own calculations and processing in Stata 12

Table 3. summarizes for us the most important characteristics of the models estimated using
polynomial functions from 1. to 7. degree where the polynomial of first degree is de facto a simple
linear function we originally used and thus it serves for comparison of achieved results. Formally,
they are estimates of the Equations 12. to 17. and also the original linear function (Equation 10.), in
all cases using a method of fixed effects for categories and time. As mentioned earlier, the individual
regression parameters in polynomial of degree higher than one lose its economic interpretation,
therefore Table 3. does not deal with them and their accents and size will not be discussed in any way.
Served apart from the fact that all estimated models are no doubt statistically significant, we are most
interested in the value of the coefficient of determination, more precisely in its change. As we can
see, this increase is very slight, even at the highest polynomial of seventh degree, where explained
variability of MPC was increased only by 0.61 of percentage point compared to the baseline linear
function. Given the increase of complexity of approximation function, this increase of explained
variability is matter of quite marginal and insignificant. In economic speech, the yields of simplicity
and elegance of simple linear function are substantially greater than the yields associated with a more
complex expression of wanted relationship. We can now clearly state what was already obvious from
a visual assessment from the Fig. 2., and so that the most appropriate expression of dependency of
the marginal propensity to consume on relative disposable income is a polynomial of first degree,
thus a linear function.

In conclusion, let’s emphasize that the result of Hausman’s test significantly influenced the very
predictive ability of the resulting model. The necessity of using of fixed effects method means that
the regression relationship between the MPC and Y, can not be expressed in a fully general way and
elegantly by only one equation (which would be possible using random effects) and therefore it
depends on what income category we are situated (and in what year, how proved by the test of
statistical significance of the time fixed effects). The final functional dependence of the marginal
propensity to consume on relative disposable income for income categories has then a following form:

MPC;; = 1,2224 + y; + 7, — 0,4346 - Ypp,, + U (19)
where specific values for y; are listed in Table 2.

5 Conclusion

The primary motive of this work was to find and prove an influence of relative (disposable) income
on the value of marginal propensity to consume. To achieve this goal, we have used primarily a panel
regression for data from Czech Republic, but at fist the issue of specific definition of relative
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disposable income itself had to be solved. There is no doubt that relative income affects the marginal
propensity to consume, which concurrently means, that validity of “keeping up with the Joneses”
effect is finally proved. And as indicated by the very high value of the coefficient of determination
and statistically significant regression coefficient of relative income, this dependence must become a
new key factor of the general consumption function.

The mainstream theory of consumption, mainly represented by the concept of LC-PIH, assumes a
constant value of MPC for all types of income categories. However, as it is shown by the results of
our study, this assumption can no longer be considered realistic. Marginal propensity to consume
remains unchanged in relation with disposable income only for a given income category, not for
individual households. If the income situation of household changes, it will shift to the new income
category and at the same time it will fix the new value of MPC. Household consumption function
then doesn’t have a constant slope (opposed to the consumption function of income categories) as
mistakenly assumed by the mainstream theory of consumption, but it is under a concave
characteristic. Because this is happening due to the effect of relative income, it is appropriate at this
point to emphasize again that the mainstream microeconomics distinguishes only between income
and substitution effect. Duesenberry’s theory, as well as the conclusions of this study require to add
further subdivision and so to distinguish between income effect of absolute (direct) and relative
(indirect).

Although the impact of relative income on the marginal propensity to consume was unequivocally
confirmed, the issue of its precise nature still remains open. Approximation of followed dependency,
of course, depends on a functional form, which is used for it, and here utilized linear function or
polynomials of higher degree are certainly not the only option. What's more, it may not even be the
most appropriate. It is important to realize that, at least in terms of statistics, there is no only one
correct and objective functional form, this is only just what we define it. And the definition of a new,
elegant and more convenient functional relationship of MPC and Yy, better and more accurately
describing consumer behavior of households so remains the motive for further scientific research.

6 Acknowledgement

This paper has been supported by a grant from Students Grant Project EKF, VSB-TU Ostrava within
the project SP2016/112.

References

[1] Ackerman, F., 1997. Consumed in Theory: Alternative Perspectives on the Economics of
Consumption. Journal of Economics Issues, vol. 31, issue 3, pp. 651-664.

[2] Alvarez-Cuadrado, F. and N. V. Long, 2011. The Relative Income Hypothesis. Journal of
Economic Dynamics and Control. 2, vol. 35, pp. 1489-1501.

[3] Arrow, K. J., 1950. Income, Saving and the Theory of Consumption Behavior. By James S.
Dueseneberry (book review). American Economic Review, vol. 40, issue 5, pp 906-911.

[4] Cesky statisticky afad. Vyddni a spotieba domdcnosti statistiky rodinnych nic¢ti - domacnosti
podle postaveni a veku osoby v Cele, podle velikosti obce, prijmova pasma, regiony soudrznosti
—1999 - 2014. [online]. [2016-01-05]. Available from: https://www.czso.cz/csu/czso/vydani-a-
spotreba-domacnosti-statistiky-rodinnych-uctu-za-rok-2014-domacnosti-podle-postaveni-
osoby-v-cele-podle-velikosti-obce-prijmova-pasma-regiony-soudrznosti

[5] Duesenberry, J. S., 1949. Income, Saving, and the Theory of Consumer Behavior. Cambridge:
Harvard University Press.

[6] Friedman, M., 1957. A Theory of the Consumption Function. New York: Princeton University
Press.

32



14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

[7]

8]

[9]

[10]

[11]

[12]

Hall, R. E., 1978. Stochastic Implication of the Life Cycle — Permanent Income Hypothesis:
Theory and Evidence. Journal of Political Economy, vol. 86, issue 6, pp. 971-987.

Kuznets, S., L. Epstein and E. Jenks, 1946. National Product Since 1869. New York: National
Bureau of Economics Research.

Mason, R., 2000. The Social Significance of Consumption: James Duesenberry's Contribution
to Consumer Theory. Journal of Economic Issues, vol. 34, issue 3, pp. 553-572.

Modigliani, F. and R. Brumberg, 1954. Utility Analysis and the Consumption Function: An
Attempt and Integration. In: Kurihara, K. (ed.), Post-Keynesian Economics. New Brunswick:
Rutgers University Press.

Palley, T. I., 2010. The Relative Income Theory of Consumption: A Synthetic Keynes -
Duesenberry - Friedman Model. Review of Political Economy, vol. 22, issue 1, pp. 41-56.

Veblen, T., 1899. The Theory of the Leisure Class: An Economic Study of Institutions. New
York: Macmillian.

33



14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

THE DYNAMICS OF COMPETITIVENESS IN THE EUROPEAN UNION
Pavlina Balcarova!

!Mendel University in Brno, Faculty of Business and Economics,
Zemédelska 1, 61300 Brno, Czech Republic
email: pavlina.balcarova@mendelu.cz

Abstract

In the last decades all advanced economies and economic integrations has been interested in competitiveness
enhancing. Also the EU representatives are aware of the importance of increasing competitiveness of individual
member states as well as the relevance of the decreasing differences among EU economies. Competitiveness
at national level has still ambiguous meaning and different attitudes to competitiveness provide different
results. In the contribution the importance of the long-run qualitative competitive advantage is stressed. The
competitiveness of a country is defined as its ability to create innovations and to draw on the existing
technologies, which is called as quality competitiveness. The goal of the contribution is to verify, whether the
competitiveness of the EU member states increase and the heterogeneity in the European Union decrease
simultaneously. After the composite indicator construction its development is analyzed and the convergence
or divergence tendency of the quality competitiveness in the EU is verified. It was proved, that competitiveness
in all EU economies increased in the time period 2000-2012. The results of beta and sigma convergence
analysis showed, that the heterogeneity in the European Union decreased in the observed time period.

Keywords
National competitiveness, convergence, European Union, heterogeneity, innovation, sustainability.
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1 Introduction

Measuring and comparing competitiveness of countries becomes a phenomenon in the last two
decades. Despite this obvious trend competitiveness at national level has still ambiguous meaning.
Formerly competitiveness was perceived as a synonym for export performance of a country
(Frohberg, Hartmann, 1997, Ezeala-Harrison, 1999, ECB, 2005, Cheptea et al, 2005) or in the sense
of price competitiveness (Turner, Van't Dack, 1993, Turner, Golub, 1997, Felipe, 2005). Currently
competitiveness has much broader meaning and usually is measured by composite indicators based
on numerous individual indicators (Cho, 1994, Cho, Moon, 2000, Zinnes, Eilat, Sachs, 2001,
Kovacic, 2005, Aiginger, 2006, Fagerberg, Srholec, Knell, 2007, Klvacova, Maly, 2008, Berger,
Bristow, 2009, Delgado, Ketels, Porter, Stern, 2012, Swagel, 2012, Aiginger et al, 2013, Ezeala-
Harrison, 2014, Hallwirth, 2015). But still there is no consensus about the definition of
competitiveness at national level and its globally comparable indicator.

The competitiveness enhancing is in the centre of attention of policy makers in all advanced
economies as well as economic integrations. The European Union has already accepted two
competitiveness strategies. The first one was the Lisbon strategy (launched in 2000), which set for
the whole EU the new strategic goal for the forthcoming decade: "to become the most competitive
and dynamic knowledge-based economy in the world capable of sustainable economic growth with
more and better jobs and greater social cohesion™ (European Parliament, 2000). The next strategy
Europe 2020 set a less ambitious goal for the time period 2010-2020: “turn the EU into a smart,
sustainable and inclusive economy delivering high levels of employment, productivity and social
cohesion” (European Commission, 2010).

To achieve the competitiveness growth of the whole European Union in global context it is
necessary not only to increase competitiveness of EU member states, but also to decrease differences
in competitiveness among the individual EU economies. The importance of increasing homogeneity
in the European Union in the area of both nominal and real variables is stressed for example by Slavik
(2007), Marelli (2007), Marelli, Signorelli (2010) or Barbosa, Alves (2011). As the European Union
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consist of 28 economies, it is necessary enhancing competitiveness of all individual member states
continually. So the EU can overcome other advanced economies.

The goal of the contribution is to verify, whether the competitiveness of the EU member states
increase and the heterogeneity in the European Union decrease in the same time. Competitiveness of
a country is defined as its ability to create innovations and to draw on the existing technologies.! The
resulting composite indicator is called as quality competitiveness. This attitude to competitiveness
emphasizes the long run capacity of an economy and corresponds with the priority of smart growth
based on knowledge. The heterogeneity trend is analyzed with the use of beta and sigma convergence
methods.

The composite indicator construction as well as the methods of beta and sigma convergence are
introduced in the next section. The results follow in the third section, where the development of the
composite indicator in the time period 2000-2012 is analysed and beta and sigma convergence model
results are discussed. The last section gives the main conclusions with respect on the goal stated
above.

2 Methodology and data

The concept of quality competitiveness is based on the methodology presented by Fagerberg, Srholec,
Knell (2004 and 2007). In their original work the authors distinguished four aspects of
competitiveness, price, demand, technology and capacity. Especially technology and capacity
competitiveness are crucial for long-term sustainability of competitive advantage. The composite
indicator of quality competitiveness is based on these two important aspects. As suggested Fagerberg,
Srholec, Knell (2004, 2007), technology competitiveness consists of several factors, which influence
the ability of a country to innovate. In this contribution it is covered one indicator of science and
technology inputs (gross domestic expenditure on R&D), two indicators of science and technology
outputs (patent applications to the European Patent Office, articles in scientific journals) and two
indicators of ICT infrastructure quality (fixed and mobile telephone subscriptions, internet users).
Capacity competitiveness reflects the ability of a country to draw on the existing technologies and
with respect to the methodology of Fagerberg, Srholec, Knell (2004, 2007) the composite indicator
consists of several indicators, which reflect the quality of education (tertiary and secondary school
enrolment, school life expectancy), accessibility and quality of financial markets (domestic credit to
private sector, real interest rates, gross savings) and government efficiency (regulatory quality,
political stability, property rights and corruption). All individual variables creating the composite
indicator of quality competitiveness, their abbreviations, which are used onwards, units and data
sources are in the Table 1. According to data availability, in the contribution the time period from
2000 to 2012 is analyzed. All calculations are made in Gretl, Statistica or MS Excel.

Because the development of competitiveness in the European Union will be analyzed in the 13
years long time period, it is necessary to gain a composite indicator, which is easily comparable in
space and also in time. Following the methodological handbook published by OECD (2008), the
composite indicator of quality competitiveness was draw up for all EU economies and the whole time
period. First, all individual variables must be normalized to get comparable units. As suggested for
example Rozmahel et al (2013) or Kotlan, Machové (2012), the min-max normalization method was
used and data were normalized as a panel data according to the following formula (1):

! The definition draw on the attitude to competitiveness presented by Fagerberg, Srholec and Knell (2004, 2007), who
distinguished technology and capacity competitiveness. Technology competitiveness is defined as “ability to compete
successfully in markets for new goods and services” (Fagerberg, Srholec and Knell, 2004, p. 11). Capacity
competitiveness reflects “the ability to exploit such innovations economically” (Fagerberg, Srholec and Knell, 2004, p.
14). The combination of technology and capacity competitiveness was labelled as quality competitiveness in this
contribution.
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e = 1)
where tis a year, ¢ is a country and q is an individual indicator of competitiveness. All data achieved
values from the interval <0, 1>.

The next step in construction of the composite indicator is the weights estimation. There are several
possibilities how to estimate weights of individual indicators, from the easier one (equal weights or
experts opinion) to some more sophisticated statistical methods. In this contribution principal
component analysis and factor analysis is used to estimate the weights of individual indicators. The
results are in the Figure 1.2 The composite indicator was computed as a weighted average of
normalized individual indicators. It can reach values from 0 to 1, where lower value means less
competitive country and higher value stands for more competitive economies. Furthermore it is
possible to say, that increasing value of composite indicator means enhancing competitiveness of a
country.

Table 1. Individual variables of the composite indicator

Variable Abbreviation  Unit Source
Gross domestic expenditure on GERD % of GDP Eurostat
R&D
Patent applications to the EPO PAT per million  Eurostat
inhabitants

Articles in scientific journals JOuU per inhabitant (15-64) 1SI Web Of Knowledge,

Ameco
Fixed and mobile telephone TEL per 100 inhabitants World Bank (WDI)
subscriptions
Internet users INT per 100 inhabitants World Bank (WDI)
Tertiary school enrolment TSE % gross World Bank (WDI)
Secondary school enrolment SSE % gross World Bank (WDI)
School life expectancy SLE years UNESCO (UIS)
Domestic credit to private sector ~ CRE % of GDP World Bank (WDI)
Real interest rates R % Ameco, www.hnb.hr
Gross savings S thousand EUR per Ameco

inhabitant (15-64)

Regulatory quality RQ -251t02,5 World bank (WGI)
Political stability PS -251t02,5 World bank (WGI)
Property rights PR 0to 100 The heritage foundation
Freedom from corruption COR 0to 100 The heritage foundation

Source: Fagerberg, Srholec and Knell (2004, 2007), own modification.

Methods of beta and sigma convergence are applied when assessing the development of the
heterogeneity in the European Union. If beta/sigma convergence would be proved, it means, that
heterogeneity in the European Union decrease. Both methods sourced on the neoclassical theory and
were distinguished by Sala-i-Martin in 1990 (cited in Sala-i-Martin, 1996). Beta convergence model
is based on the comparison of average growth and the initial position of a country. If the initially less
competitive economies enhance their competitiveness faster and thus are catching up initially more
competitive countries, it indicates beta convergence. In this contribution the extended beta
convergence model is applied, which is based on panel data (see for example Canova, Marcet, 1995,
Tondl, 1999 or Marelli, 2004). The following equation (2) is estimated:

2 The estimation process is quite long and exacting and thus is not explained in this paper. For more details see for example
OECD (2008).
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where yi is competitiveness of a country i in time t and yi 1 is competitiveness of a country i in time
t-1. If the parameter beta, i.e. the relationship between dependent variable (annual growth of
competitiveness) and independent variable (competitiveness in the base year), is negative, it indicates
beta convergence. If >0, it points out beta divergence of competitiveness in the European Union.

Fig. 1. Weights of individual variables in the composite indicator construction (Source: Own calculations based on
Eurostat, Ameco, World Bank, ISI Web of Knowledge, Worldwide governance indicators, Index of economic freedom,
Unesco, www.hnb.hr)

Sigma convergence is defined with the use of standard deviation development in time. The
equation (3) expresses the formula for computing the standard deviation, where N is a number of
economies included (i.e. 28 EU economies), yit is competitiveness of a country i in time t and p is
the average value of the competitiveness in the whole EU. If standard deviation decreases in time,
thus o> o+, It indicates sigma convergence in the European Union. Otherwise it points out a
tendency to diverge.

RS S — o

3 Results

The competitiveness of the EU economies is expressed by the composite indicator. In the Figure 2 it
is shown the comparison of competitiveness in the European Union in the first year (i.e. 2000) and in
the last year (i.e. 2012) of the time period 2000-2012. All countries are ranked according to the
composite indicator value in the year 2000 from the least competitive Romania to the most
competitive Sweden. In contrast to the bottom of the ranking, where the order of countries is in the
year 2012 almost invariable, it was identified new leader on the top. Denmark achieved continuous
increase of competitiveness in the whole time period and became the most competitive economy out
of the EU. The least competitive countries are from the South-East Europe, but also Slovakia,
Hungary, Poland and Czech Republic are placed among the least competitive countries from the EU.
On the contrary, the most competitive economies are northern countries and Netherlands.
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Competitiveness of all EU economies was in 2012 higher than in 2000, which is certainly positive
result. Some countries grew faster and move ahead (Denmark, Lithuania or Estonia), other enhance
competitiveness rather moderately and move in the ranking back (United Kingdom, Belgium, Italy,
Hungary or Poland).

What is not obvious from the Figure 2, but still important, is the fact that competitiveness of all
EU economies was increasing in the whole time period. The only exception is Belgium, Italy, Greece
and Sweden, where a short run (one or two years) decline during the time period is observable.
Noticeable increase in the composite indicator is apparent in all new EU member states (i.e. countries,
which enter EU in the year 2004 and later). The competitiveness growth in old member states was in
most cases rather moderate. This indicates to decreasing heterogeneity in the European Union.
Furthermore there can be identified two countries in the Figure 2, which lose momentum, namely
United Kingdom and Belgium. The reason can be found among the individual indicators of capacity
competitiveness. In Belgium there was a huge decline in the secondary school enrolment in the year
2003. As secondary school enrolment was higher than 100% in Belgium, this decline was expectable
and just short-run. In United Kingdom the problem seems to be much significant, as the indicators of
gross savings and regulatory quality are decreasing continually.
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Fig. 2. Quality competitiveness of the EU member states in 2000 and 2012 (Source: Own calculations based on
Eurostat, Ameco, World Bank, IS Web of Knowledge, Worldwide governance indicators, Index of economic freedom,
Unesco, www.hnb.hr)

Hereafter the beta convergence model is used to verify, whether the less competitive economies
enhance their competitive ability faster and are catching up more competitive countries in the
European Union. As the number of countries in the sample is relatively small and according to the
Hausman test results, the panel data model with fixed effects is applied. As it was mentioned above,
the competitiveness composite indicator in time (t-1) is used as the explanatory variable. The
dependent variable is defined as the interannual growth of the composite indicator. The results of the
panel data regression analysis are shown in the Table 2. The estimated beta parameter is negative
(B =-0,171), which indicates beta convergence. The lower is the value of the composite indicator in
time (t-1), the higher interannual growth between time t and (t-1) the country achieved. The parameter
as well as the whole model are statistically significant on the 1% significant level. Thus the previous
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preliminary results are confirmed, i.e. the initially less competitive economies (typically new member
states, which enter EU in the year 2004 or later) improve their competitive ability faster and are
catching up more competitive countries (mostly Northern and Western European countries).
Although this process is rather slow, the difference between the least and the most competitive
economy was in the year 2012 lower, than in the first year of the observed time period.

Table 2. Extended beta convergence model results

coefficient stand. error t-ratio p-value
constant -0,121 0,011 -10,850 <0,00001
comp t-1 -0,171 0,012 -13,980 <0,00001
LSDV R? 0,515
p-value (F-test) <0,00001
p-value (Hausman test) <0,00001

Source: Own calculations based on Eurostat, Ameco, World Bank, 1SI Web of Knowledge, Worldwide governance
indicators, Index of economic freedom, Unesco, www.hnb.hr.

The sigma convergence model is based on the development of the standard deviation. Thus results
of sigma convergence model does not say anything about the development trend of competitiveness
in the European Union. It only provides information about changes in heterogeneity in the whole
country group. In the next Figure 3 the standard deviation trend is shown in the time period 2000-
2012. The declining trend is apparent, which confirms sigma convergence of competitiveness in the
European Union. The standard deviation of the composite indicator in the European Union is in 2012
about half in comparison with the year 2000. The time trend coefficient is statistically significant at
1% significance level and high coefficient of determination confirm quality of the results. A small
disturbation of the declining trend is observable in the last two years (2011-2012), which was caused
mainly by the opposite development of capacity competitiveness in some EU economies. In 2011
competitiveness of Sweden, Denmark and Netherlands increased markedly, but competitiveness of
some less competitive economies decreased (above all in Greece, Italy, Estonia or Latvia). But still
standard deviation is in 2012 much lower than in the beginning of the observed time period.
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Fig. 3. Sigma convergence model results (Source: Own calculations based on Eurostat, Ameco, World Bank, ISI Web
of Knowledge, Worldwide governance indicators, Index of economic freedom, Unesco, www.hnb.hr)
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4  Conclusion

The main goal of the contribution was to verify, whether the competitiveness of the EU member states
increase and the heterogeneity in the European Union decrease simultaneously. Competitiveness of a
country was defined as its ability to create innovations and to draw on the existing technologies. For
competitiveness evaluation the composite indicator of quality competitiveness was constructed.
Quality competitiveness is based on several factors, which influence the ability of a country to
innovate and also the ability of a country to draw on the existing innovations economically.
Altogether the composite indicator consists of 15 individual variables, which were introduced in the
Table 1. The composite indicator was constructed in that way, that it could be comparable in time and
in space.

It was shown, that competitiveness in all countries in the European Union was in the year 2012
higher than at the beginning of the observed time period. Furthermore competitiveness in all EU
economies has stable increasing trend in the whole time period, with the exception of few countries,
where a short-run decline occurred during the time period (maximum biyearly). In general it is
possible to say, that the absolute increase of the composite indicator during the whole time period
was bigger in the new member states (i.e. countries, which enter EU in 2004 or later), which are less
competitive than Northern and Western European countries. This can indicate, that the heterogeneity
in the European Union decreased in the time period 2000-2012.

For convergence analysis the methods of beta and sigma convergence were applied. The beta
convergence model evaluates the relationship between the competitiveness in the base year and the
interannual growth of competitiveness. As this relationship is negative, we can confirm beta
convergence of competitiveness in the European Union. The initially less competitive economies
(mainly the new member states) are improving their competitive ability more dynamically and thus
the heterogeneity in the European Union is decreasing. Decreasing standard deviation just confirm
the conclusions about decreasing heterogeneity in the European Union, while sigma convergence was
proved in the observed time period.

Increasing competitiveness in all EU member states together with decreasing heterogeneity in the
EU can be assumed as a good precondition to increasing competitiveness of the whole European
Union it the global world. Moreover the competitive advantage based on knowledge and human
capital offers the long run potential as it is sustainable for the future. The success of the European
Union in this area could positively influence other aspects of national competitiveness, which were
not considered in this contribution (such as social and ecological indicators).

References

[1] Aiginger, K., 2006 Competitiveness: From a dangerous obsession to a welfare creating ability
with positive externalities. Journal of industry, competition and trade vol. 6, num. 2, s. 167-177.
[online]. [2015-06-20]. Available from:
http://www.springerlink.com/content/b02510wr3278305v/fulltext.pdf.

[2] Aiginger, K., Barenthaler-Siebr, S., Vogel, J., 2013. Competitiveness under new perspectives.
WP no 44, WWWforEurope.

[3] Ameco. Database [online]. [2015-06-20]. Available from:
http://ec.europa.eu/economy_finance/ameco/user/serie/SelectSerie.cfm.

[4] Barbosa, J. R., Alves, R. H., 2011. Divergent competitiveness in the Eurozone and the Optimum
Currency Area theory. FEP Working papers, n. 436.

[5] Berger, T., Bristow, G., 2009. Competitiveness and the benchmarking of nations — A Critical
reflection. International Atlantic Economic Society. [online]. [2015-07-17]. Available from:
https://ideas.repec.org/a/kap/iaecre/v15y2009i4p378-392.html.

40


http://www.springerlink.com/content/b02510wr3278305v/fulltext.pdf

14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

[6] Canova, F., Marcet, A., 1995. The Poor stay poor: Non-convergence across countries and
regions.

[7] Delgado, M., Ketels, Ch., Porter, M. E., Stern, S., 2012. The Determinants of national
competitiveness. NBER WP No. 18249 [online]. [2016-06-07]. Available from:
http://www.nber.org/papers/w18249.

[8] ECB, 2005. Competitiveness and the export performance of the Euro area. Occasional paper
series, No. 30, June 2005. ISSN: 1725-6534 [online]. [2016-06-07]. Available from:
https://www.ecb.europa.eu/pub/pdf/scpops/ecbocp30.pdf.

[9] Eurostat. Database [online]. [2015-06-20]. Available from:
http://ec.europa.eu/eurostat/data/database.

[10] European Commission, 2010. Europe 2020: A European strategy for smart, sustainable and
inclusive growth. [online]. [2016-06-27]. Available from:
http://www.europarl.europa.eu/summits/lis1_en.htm.

[11] European Parliament, 2000. Lisbon European Council 23 and 24 March 2000 Presidency
Conclusions. [online]. [2016-06-27]. Available from:
http://www.europarl.europa.eu/summits/lis1_en.htm.

[12] Ezeala-Harrison, F., 1999. Theory and policy of international competitiveness. Praeger
publishers. ISBN 0-275-96414-0.

[13] Ezeala-Harrison, F., 2014. Relative impacts of quantitative and qualitative indicators of
international competitiveness. Journal of international business and economics, vol. 2, No. 4,
pp. 1-15. ISSN 2374-2194.

[14] Fagerberg, J., Srholec, M., Knell, M., 2004. The Competitiveness of nations: Economic growth
in the ECE Region [online]. [2015-07-20]. Available from:
http://folk.uio.no/janf/downloadable_papers/040329 UNECE_FagerbergKnellSrholec_Survey
Version.pdf.

[15] Fagerberg, J., Srholec M., Knell, M., 2007. The Competitiveness of Nations: Why some
countries prosper while others fall behind. World Development, Vol. 35, No. 10 [online]. [2015-
07-20]. Available from: https://ideas.repec.org/a/eee/wdevel/v35y2007i10p1595-1620.html.

[16] Felipe, J., 2005. A note on competitiveness, unit labour costs and growth: Is Kaldor’s paradox
a figment of interpretation? CAMA Working paper 6/2005.

[17] Frohberg, K., Hartmann, M., 1997. Comparing measures of competitiveness. No 2, IAMO
Discussion Papers from Leibniz Institute of Agricultural Development in Central and Eastern
Europe (IAMO) [online]. [2015-08-12]. Available from:
http://econpapers.repec.org/paper/zbwiamodp/14879.htm.

[18] Hallwirth, V., 2015. Monitoring competitiveness in the European Economic and Monetary
Union. IMK Study 44

[19] Hrvatska narodna banka [online]. [2015-06-20]. Available from: http://www.hnb.hr/.

[20] Cheptea, A., Gaulier, G., Zignago, S., 2005. World trade competitiveness: A disaggregated view
by shift-share analysis, CEPII Working paper No 2005-23.

[21] Cho, D. S., 1994. A dynamic approach to international competitiveness: The Case of Korea.
Asia Pacific Business Review, vol. 1, issuel.

[22] Cho, D. S., Moon, H. C., 2000. From Adam Smith to Michael Porter: Evolution of
competitiveness theory. Asia-Pacific business series — vol. 2. ISBN 13978-981-02-4662-4.

41


http://www.europarl.europa.eu/summits/lis1_en.htm
http://www.europarl.europa.eu/summits/lis1_en.htm
http://folk.uio.no/janf/downloadable_papers/040329_UNECE_FagerbergKnellSrholec_SurveyVersion.pdf
http://folk.uio.no/janf/downloadable_papers/040329_UNECE_FagerbergKnellSrholec_SurveyVersion.pdf

14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

[23] ISI Web of Knowledge. Number of articles [online]. [2015-06-20]. Awvailable from:
http://webofknowledge.com/.

[24] Klvacova, E., Maly, J., 2008. Domnelé a skutecné bariéry konkurenceschopnosti EUa CR,
Informacéni material k projektu Odstrafiovani bariér konkurenceschopnosti EU a CR, Praha,
ISBN 978-80-903122-8-9.

[25] Kaotlan, I., Machova, Z., 2012. World Tax Index: Methodology and Data. DANUBE, Law and
Economics Review 2 [online]. [2015-07-15]. Awvailable from: http://www.eaco.eu/wp-
content/uploads/2015/04/kotlan_machova2.pdf.

[26] Kovacic, A., 2005. Competitiveness as a source of development, Institute for economic research,
working paper no. 28.

[27] Marelli, E., 2004. Evolution of employment structures and regional specialisation in the EU.
Economic  Systems 28, 35-59  [online]. = [2016-06-20].  Awvailable  from:
http://www.sciencedirect.com/science/article/pii/S0939362504000214.

[28] Marelli, E., 2007. Specialisation and convergence of European regions. The European journal
of comparative economics, vol. 4, n. 2, pp. 149-178. ISSN 1722-4667.

[29] Marelli, E., Signorelli, M., 2010. Institutional, nominal and real convergence in Europe. Banks
and bank systems, vol. 5, issue 2.

[30] OECD, 2008. Handbook on Constructing Composite Indicators: Methodology and user guide.
[online]. [2015-07-07]. Available from: http://www.oecd.org/std/42495745.pdf.

[31] Rozmahel, P., Kouba, L., Grochov4, L., Najman, N., 2013. Integration of Central and Eastern
European Countries: Increasing EU Heterogeneity? WWW for Europe, Working Paper No 9.

[32] Sala-I-Martin, X., 1990. On growth and states. PhD. Dissertation, Harvard University.

[33] Sala-I-Martin, X., 1996. The Classical Approach to Convergence Analysis. The Economic
Journal 106(437): 1019-1036 [online]. [2016-06-20]. Available from: http://www.jstor.org.

[34] Slavik, C., 2007. Re4lna konvergence Ceské republiky k Evropské unii v porovnani s ostatnimi
novymi ¢lenskymi zemémi. Politick& ekonomie, 1.

[35] Swagel, P., 2012. International competitiveness. AEI and University of Maryland.

[36] The Heritage Foundation. Index of economic freedom [online]. [2015-06-20]. Available from:
http://www.heritage.org/index/.

[37] Tondl, G., 1999. The Changing pattern of regional convergence in Europe. Research Institute
form European Affairs.

[38] Turner, A. G., Golub, S. S., 1997. Towards a system of unit labor cost based competitiveness
indicators for advanced, developing and transition countries. Staff Studies for the World
Economic Outlook (Washington: IMF).

[39] Turner, P., Van’t Dack, J., 1993. Measuring international price and cost competitiveness, BIS
economic papers No. 39. [online]. [2016-06-14]. Available from:
http://www.bis.org/publ/econ39.pdf.

[40] Unesco. Unesco Institute for Statistics (UIS) [online]. [2015-06-20]. Awvailable from:
http://www.uis.unesco.org/Pages/default.aspx.

[41] World Bank. World development indicators (WDI) [online]. [2015-06-20]. Available from:
http://www.uis.unesco.org/Pages/default.aspx  http://data.worldbank.org/data-catalog/world-
development-indicators.

42


http://webofknowledge.com/
http://www.bis.org/publ/econ39.pdf

14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

[42] World Bank. Worldwide governance indicators (WGI) [online]. [2015-06-20]. Available at:
http://info.worldbank.org/governance/wgi/index.aspx#home.

[43] Zinnes, C., Eilat, Y., Sachs, J., 2001. Benchmarking competitiveness in transition economies,
Economics of transition, volume 9 (2).

43



14" International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

THE DEVELOPMENT OF MACROECONOMIC IMBALANCES IN EUROPEAN COUNTRIES IN
THE PROCESS OF INTEGRATION

Pavla Bednarova?, Vladimira Hovorkova Valentova?

12 Technical University of Liberec, Faculty of Economics
Voronézskad 13, 460 02, Liberec 2, Czech Republic
email:pavla.bednarova@tul.cz, vladimira.valentova@tul.cz

Abstract

The economic crisis has revealed the existence of significant and long persisting external and internal
macroeconomic imbalances in European countries. The aim of the article is to evaluate the development of
macroeconomic imbalances in 28 European countries in the course of the years 2004 — 2014, and to find out
how this development in the member countries of the Eurozone differed from the European countries outside
the Eurozone. Macroeconomic imbalances were defined on the basis of Macroeconomic Imbalances
Procedures (MIP) Scoreboard. On the basis of the evaluation of the individual indicators development, it is
possible to say that from the year 2008 the overall development of macroeconomic imbalances was
disproportional and at the same time the countries of Eurozone showed higher proportion of countries with
imbalances. The conclusions arrived at also do not support the Hypothesis of Integration Process
Endogeneity.

Keywords
Macroeconomic Imbalances, Macroeconomic Imbalances Procedures, European Integration, European
Monetary Union.
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1 Introduction

Macroeconomic balance is an important prerequisite of sustainable economic growth. It contributes
to the creation of new jobs, facilitates structural changes and the inflow of foreign investments,
results in better functioning of the financial sector and strengthens private investments. A complex
assessment of macroeconomic imbalances needs to include internal imbalances, external
imbalances and competitiveness and their mutual links and relations. The occurrence of
macroeconomic imbalances is caused by a number of factors. It is related to the level of economy,
to the course of an economic cycle, to the situation on financial markets, to the behaviour of
economic entities or to the monetary and fiscal policy. Global macroeconomic imbalances increased
in the period of the world economy expansion as a result of high development of the financial
sector, liberalisation of capital flows, sufficiency of free financial means, low interest rates and
optimistic expectations of the future development. Regulation (EU) 1176/2011 on prevention and
correction of macroeconomic imbalances defines a macroeconomic imbalance as "any trend giving
rise to macroeconomic developments which are adversely affecting, or have the potential to
adversely affect, the proper functioning of the economy of a Member State or of the Economic and
Monetary Union, or of the Union as a whole", while excessive imbalances are "severe imbalances
that jeopardise or risk jeopardising the proper functioning of the Economic and Monetary Union"
(EUR-Lex 2011).

The aim of the analysis in the following article was to evaluate the development of
macroeconomic imbalances using a comparative overview Macroeconomic Imbalances Procedures
(MIP) in European countries in the years 2004 — 2014, and mainly to draw conclusions whether in
the area of macroeconomic imbalances the Eurozone countries (monetary union, EMU) showed
development in time different from the development in European countries outside the Eurozone
which represent a lower degree of economic integration (common market, non EMU). The research
questions were focused mainly on the fact whether in European countries there was a decrease in
macroeconomic imbalances in time or not? In what way were economic imbalances influenced by
the economic crisis? In European countries the development of economic imbalances was
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monitored in a time line on the basis of the number of countries which showed economic
imbalances, i.e. exceeded the thresholds of macroeconomic imbalances indicators. Macroeconomic
imbalances were evaluated in the course of 11 years (in the years 2004 — 2014) in 28 European
countries, a more detailed analysis was performed for each indicator always for three groups of
countries — for European countries (EU), Eurozone countries (EMU) and European countries
outside the Eurozone (non EMU). With regards to the fact that the numbers in these groups changed
with time as the European countries started to use the Euro, the following figures were counted in
relative (expressed as a percentage) expressions. This approach enabled:

e First to find out the share in percent of the number of the Eurozone countries (EMU) and the
countries outside the Eurozone (non EMU) with a specific type of imbalance in the whole
group of EMU and non EMU countries. The results are presented in left parts of the
individual graphs.

e It is further possible to determine the share of the EMU and non EMU countries with an
imbalance in the total number of all EU countries with an imbalance. The results are
presented in right parts of the respective graphs.

The calculations and graphs were prepared by means of Microsoft Excel software. The sources of
the data were as follows: Alert Mechanism Report 2012, 2013, 2014, 2015, 2016 (Reports of the
Commission to the European Parliament, Council, European Central Bank and European Economic
and Social Committee, prepared in accordance with Clauses 3 and 4 of regulation (EU) 1176/2011
on prevention and correction of macroeconomic imbalances defines a macroeconomic imbalances);
statistic database Eurostat Data, national accounts of EU countries (EC 2016); Czech Statistical
Office, Eurostat database(CZSO) and official reports and documents of the European Commission.

2 External economic imbalances

External economic imbalances are, as a part of the Macroeconomic Imbalance Procedure monitored
by means of five indicators (EC 2012), which are: Three-Year Backward Moving Average of the
Current Account Balance as a percent of GDP (MIE_CA), Net International Investment Position as a
percent of GDP (MIE_NIIP), Percentage Change over Three Years of the Real Effective Exchange
Rate deflated by HISC relative to a set of 42 industrial countries (MIE_REER), Percentage Change of
Export Market Shares over five years (MIE_EXP) and Percentage Change over Three years of Unit
Labour Nominal Costs (MIE_ULC). The following graph on Figure 1 shows the number of European
countries with the occurrence of an external imbalance in the monitored period.

Fig. 1. The development of the number of countries with an external macroeconomic imbalance (Source: authors' own:
EC: Statistical Annex of AMR 2015)
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From the Figure 1 it is obvious that the origination, existence and development of external
macroeconomic imbalances are causally related to the economic development in European
countries, or to the degree of the growth of their real GDP. According to the European Commission
(EC 2013) the growth potential of the EU has significantly decreased in the last seven years, i.e.
since the crisis broke out. According to the EC's estimations, the annual growth of the potential EU
product decreased by a little more than 2 % in 2005 and less than 1% in 2014. According to
Eurostat Data (2016) the total performance of the economy of the EU member countries in the
period of 2004 - 2013 showed the average speed of growth of 1.1 % a year and of the Eurozone
0.8 %, and in both the cases there is a significant difference in the development in the years 2004 —
2008 and 2009 - 2013. In 2014, the EU GDP was 13,075,000 million EUR, in this total amount the
share of the Eurozone was 73.4 % and the share of the five biggest economies of the EU member
countries together (Germany, France, the UK, Italy and Spain) was 71.0 %. Apart from a long-term
negative demographic development the medium-term slowdown in the economic activity can be
accounted to small growth of productivity and slow accumulation of capital (Havik, K. et al., 2014).
The post-crisis development in the European countries worsened external imbalances mainly in the
indicators of Net International Investment Position and their Shares in Export Markets. On the other
hand, a decreasing number of countries struggled with imbalances in the Three-Year Backward
Moving Average of the Current Account Balance, a sharp decrease occurred in a number of
countries with an imbalance in the Changes in the Unit Labour Costs. A change in the trend of
development since 2013 which will directly reflect the effects of economic revival in the EU
countries represents an interesting finding. The first indicator which characterises an external
imbalance is the Three-Year Backward Moving Average of the Current Account Balance the
development of which is shown in in Figure 2.

Fig. 2. The development of the indicator of the Three-Year Backward Moving Average of the Current Account Balance
expressed in percent of GDP (MIE_CA) (Source: authors' own: AMR 2016. Alert Mechanism Report 2016)
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From both the graphs in Figure 2 a significant change in the years 2009-2010 is apparent. In the
period before the crisis a bigger number (in percent) of the countries outside EMU showed an
imbalance of the indicator and they significantly exceeded the values for the EU countries as well as
the most successful group of the EMU countries. In the course of the crisis the situation completely
changed and already in 2011 only 18.2 % of the non EMU countries showed an imbalance in
current accounts, which is significantly less than in the case of the EU sample (32.1 %) and also the
EMU (41.2 %). In 2013 the values for all the three groups were similar, approximately 18 % of the
countries in a given group showed an imbalance in the current account balance. In 2014 the
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proportion of the non EMU countries with an imbalance started to increase again, which indicates
higher "sensitivity" of the the current account balance to economic shocks in this group of
countries. The right part of Figure 2 then shows in detail the development of an imbalance for the
share of the EMU (non EMU) countries with an imbalance in the total number of countries with an
imbalance. The balancing of the current account balance was considerably uneven in the European
countries, which was connected predominantly with the reflection of low demand, mainly of
investments, in both debt and credit countries (EC 2015:6). According to the European Commission
(AMR 2015) the necessary correction of high deficits of current accounts in a number of countries
continued in the years 2012 - 2014, specifically in Ireland, Cyprus, Greece, Spain, Portugal,
Romania and Slovenia. Italy also showed a slight surplus while France maintained a slightly
negative current account balance. The growing export played an important part in current accounts
mainly in Bulgaria, Greece, Slovenia, Lithuania, Romania, Portugal, and to a smaller extent also in
Spain and Ireland. The Eurozone as a whole maintained relatively high external surplus, very high
surpluses were seen in Germany and the Netherlands, the surpluses of which highly exceeded the
thresholds of the comparative overview. These high and long-term surpluses can represent
economic ineffectiveness in relation to low domestic investments and demand, which in medium-
term horizon can contribute to slower economic revival. In the case of Germany also the
geographical structure of the current account surplus changed when the balance increased in
relation to the rest of the world while the balance in relation to the Eurozone decreased for the
reason of the decrease in German export to the Eurozone countries.

The Net International Investment Position provides an aggregated view on a net financial
position of a country towards non-residents. Both parts of Figure 3 delimit the development of the
net investment position of European countries.

Fig. 3. The development of the indicator of the net international investment position as a percent of GDP (MIE_NIIP)
(Source: authors' own: AMR 2016. Alert Mechanism Report 2016)
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The growing trend of the share of the countries with an imbalance (exceeding the threshold of -35
%) was characteristic for the EU and EMU groups of countries. The share of the EMU/non EMU
countries in the total number of countries with an imbalance (the right part of Figure 3) was evenly
distributed from the year 2011 while till 2011 imbalances of the indicator prevailed in the non EMU
countries with a maximum difference in 2007 when only 23.1 % of the countries with an imbalance
were members of the Eurozone (76.9 % represented non EMU European economies). In 2014 the
share of the number of the EMU countries exceeded the share of the number of non EMU countries,
which is in accordance with the set trends of development. In 2014 the scope of external obligations
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in the EU was very wide and their sustainability was highly endangered (EC 2015:9). With regards
to the fact that the development of the net investment position of a country is significantly related
with the indicator of the current account balance, the improvement of the net international
investment position to a safer level requires smaller deficits or even surpluses for a long-term period
and more dynamic economic activity (EC 2012a). At the same time, according to the European
Commission (EC 2013a), the risks related to a negative net international investment position,
including the impact on economic activity and financial stability, depends to a high extent on the
structure of the obligations; in this respects countries with a big volume of direct international
investments from abroad, namely Bulgaria, Czech Republic, Estonia, Lithuania, Latvia and Ireland,
were better off than the countries the negative net international investment positions of which
reflected mainly external debts. For economies with the biggest negative net international
investment positions their current account balances are already sufficient for the stabilization and
slow reduction of their net external debt in a medium-term horizon (EC 2015:10). This applies
mainly to Ireland, Spain, Latvia, Romania and Portugal, but neither to Greece nor to Cyprus. The
data for France and the UK indicate continuous growth of net external obligations of these
countries.

3 Internal economic imbalances

Every year, as a part of the Macroeconomic Imbalances Procedures (MIP) internal macroeconomic
imbalances are evaluated by means of six indicators (EC 2012) which are: Year-on-Year Deflated
Percentage Change in the House Price Index adjusted for inflation (MI1_HPI), Private Sector Credit
Flow (consolidated) in percent of GDP (MIl_PSCF), Three-Year Backward Moving Average of the
Unemployment Rate (MII_UR), Private Sector Debt (consolidated) in percent of GDP (MII_PSD),
General Government Sector Debt in percent of GDP (MII_GGD) and Year-on Year Percentage
Change in Total Financial Sector Liabilities (non-consolidated data) (MIl_FSL). The number of
European countries with internal macroeconomic imbalances (i.e. the number of countries with the
values of comparative overview indicators which exceeded the set thresholds) in the monitored
period of 2004 — 2014 is shown in Figure 4.

Fig. 4. The development of the number of countries with an internal macroeconomic imbalance
(Source: authors' own: EC 2015. Statistical Annex of Alert Mechanism Report 2015)
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Figure 4 again shows clear visible interconnection between the development of the values of
internal macroeconomic imbalances indicators with economic development in European countries
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and strong impact of economic recession on the change in the trend in European countries is visible
there. From 2007 a continuously growing number of countries showed excessive indebtedness of
both private and public sector, significant problems appeared in the majority of European labour
markets, and towards the end of the monitored period, these indicators thresholds were exceeded by
approximately a half of all the EU countries. On the other hand, from 2008 the number of countries
with an imbalance in the indicators of percentage changes in the house price index, private sector
credit flow and year-on year percentage change in total financial sector liabilities has sharply
decreased.

The indicator of the private sector credit flow (consolidated) in percent of GDP represents a
flow alternative of the private sector debt indicator (consolidated) in percent of GDP, which
expresses a state value and its development is illustrated in Figure 5.
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Fig. 5. The development of the private sector debt indicator (consolidated) in percent of GDP
(Source: authors' own: EC 2015. Statistical Annex of Alert Mechanism Report 2015)

The mutual interconnection of both the indicators was also demonstrated in their "similar”
development in time. In their study Classens and Kose-Ayhan (2013) prove that before the crisis
broke out a boom of credits and external funding occur which eventually leads to recession. The
year 2008 was marked by the escalation of the increasing indebtedness of all the European
countries, but with a different subsequent development. While in the after-crisis period the limit
threshold is exceeded approximately by every sixth country outside the Eurozone, in the group of
the Eurozone countries it is already each third country. This development can be seen in the graph
in Figure 5. In the majority of the European countries the private sector debt remains high and the
European countries solve their problems according to whether the excessive debt is in the sector of
households, such as in the Netherlands or Denmark, the business sector, e.g. in Bulgaria and
Slovenia, or in both the sectors, such as in Ireland, Greece, Spain or Cyprus. EC 2015: 12)
According to the study Private Sector Deleveraging: Where Do We Stand? published in the
Quarterly Report of the Euro Area (EC 2014), negative credit flows into the private sector,
indicating active payment of debts, represented the main factor in the reduction of the debt of
households in the last few years which accelerated in Spain, Portugal and Ireland and also in the
reduction of business debt in Malta, Slovakia, the UK and in Spain.

General Government Sector Debt is defined as a total gross debt in its nominal value
outstanding at the end of the year, consolidated inside and between individual sub-sectors of
governmental institutions. In each economy there is a very strong interaction between general
government sector and private sector and if the general government sector is supposed to reduce
debt and increase savings, then it is suitable to compensate for the negative influence of the
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restrictive governmental policy by the reduction of savings in the private sector. V. 1zak (2015)
studied the mutual relationships between private and general government sector debts and by means
of Granger's causality demonstrated a mutual relationship between the private and general
government sector debts. The high share of debts in the DGPs in the European countries nor only in
the general government sector but also in sectors of households and non-financial businesses is also
confirmed by empirical analyses (Bouis et al., 2013; Izak 2013). The culmination of the ratio
between the general government sector debt and private sector debt occurred in the crisis years in
2007 mainly in Austria, Denmark, Estonia, Spain, France, Italy and the Netherlands and in 2008 in
Belgium, Finland, Hungary, Poland, Portugal and Sweden. The economic and financial crisis in
Europe is characterised by mutual interdependence between individual economic sectors and
therefore the relations between private sectors and general government sector represent a potential
source of an internal imbalance and financial vulnerability resulting from it. Figure 6 illustrates the
development of the General Government Sector Debt as % of GDP.
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Fig.6. Development of the general government sector debt as % of GDP
(Source: authors' own: EC 2015. Statistical Annex of Alert Mechanism Report 2015)

Figure 6 shows an unsatisfactory development in the EU countries in the indicator of the general
government sector debt as % of GDP as a whole, from the original 30 % countries which exceeded
the threshold in 2004 the number of countries became practically double and in 2014 already 16
countries out of EU-28 showed indebtedness higher than 60 % GDP. The ratio in EMU and non
EMU countries increased symmetrically when in both the groups there was an increase by 20 %,
but the resulting ratio values are completely different: among EMU countries, 80 % countries in the
group exceeded the threshold while among non EMU countries only less than 20 %. In a number of
cases the most indebted governments of Greece, Portugal, Italy, Ireland, Cyprus and Belgium had to
face significant problems, or countries with the fastest increase in the ratio of the public debt to
GDP such as Spain, Croatia and Slovenia the problems of which were further strengthened by high
debts of the private sector and negative prognoses of the economic and demographic development
(EC 2015)

4  Conclusion

The aim of the chapter was to evaluate the development of internal macroeconomic imbalances in
the 28 EU countries in the course of the years 2004 — 2013, and to answer the question whether and
how this development in the member countries of the Eurozone differed from the European
countries outside the Eurozone. As far as external macroeconomic imbalances are concerned, in the
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course of the monitored period the indicator of the net investment position significantly worsened
and unfavourable development was also seen in the indicator of the share of a country in export
markets. On the other hand a decreasing number of countries have shown imbalances in the three-
year backward moving average of the current account balance, the change in the unit labour costs
and the change of the real effective exchange rate. From a more detailed analysis of the
development of the external macroeconomic imbalances in the groups of the EMU (non EMU)
countries it is obvious that:

e As regards the indicator of the three-year backward moving average of the current account
balance in percent of GDP, out of the total number of the countries with an imbalance there
were 66.7 % of non EMU in 2004, in 2011 only 22.2 % and in 2014 the countries outside
the Eurozone constituted exactly a half of the countries with an imbalance. In this group of
countries also higher "sensitivity" of the current account balance can be seen as a reaction to
occurring economic shocks.

e As far as the indicator of the net international investment position is concerned, the share of
the EMU/non EMU countries in the total number of countries with an imbalance was evenly
distributed and from the year 2011 the imbalances of the indicator prevailed in the non EMU
countries with the maximum difference in the year 2007 when only 23.1 % of the countries
with an imbalance were members of the Eurozone (76.9 % were represented by non EMU
European Economies).

e The imbalance of the change over three years of the real effective exchange rate deflated by
HISC relative to a set of 36 industrial countries in per cent was shown by a relatively small
number of European countries (up to 10 countries) in the monitored period (with the
exception of 2004). In 2013 no case of appreciation of the real effective exchange over the
indicative threshold was seen. In fact, in several member countries it was the rate of decline
(weakening) of the real effective exchange rate that exceeded the threshold, with regards to
the development of the nominal exchange rate of the euro (and outside the Eurozone of the
other national currencies).

e An unsatisfactory situation could also be seen in the five-year export market shares changes
in per cent in all the European countries. With time the number of countries in which an
imbalance was indicated grew practically continuously and out of the total number of the
countries with an imbalance the majority proportion was constituted by the EMU countries
which is significantly higher than the proportion of the non EMU countries, mainly from
2009 when the proportion of the EMU countries was 84.6 % out of 13 countries with an
imbalance up to 72.2 % out of 17 countries with an imbalance in 2014,

e Also in the development of the indicator of the nominal ULC, % change (3 years)
differences are apparent between individual studied groups: the proportion of the non EMU
countries in the total number of countries with an imbalance was higher than of the EMU
countries up to 2008, and from 2009 the trend became opposite and with the exception of
2012, the percentage proportion of the countries which are the EMU members is higher. In
2014 out of the number of the countries which exceeded the thresholds, 67 % were EMU
countries and only 33 % were non EMU countries.

The analysis of internal macroeconomic imbalances shows that in the course of the monitored
period the indicators of unemployment rate (3 year average), general government sector debt and
private sector debt significantly worsened and in 2014 more than half of all the EU countries
exceeded the thresholds. On the other hand, in the indicators of the year-on-year change in deflated
house prices, private sector credit flow and the indicator of year-on-year change in total financial
sector liabilities the number of countries with an imbalance steeply decreased after 2007. From a
more detailed analysis of the development of the internal macroeconomic imbalances in the groups
of the EMU (non EMU) countries it can be concluded that:
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e The commencement of the crisis in 2009 had an extremely strong impact on the correction
of overvalued house prices and the development the year-on-year change in deflated house
prices in percent is similar for the group of the Eurozone countries and the group of the
countries outside the Eurozone.

e In 2008 the private sector credit flows started practically to stagnate and this remained in the
group of the non EMU countries up to 2014 and at the same time this year was marked by
the escalation of the private sector increasing indebtedness in all the European countries and
then in the after-crisis period the limit threshold is exceeded approximately by every sixth
country outside the Eurozone, in the group of the Eurozone countries it is already every third
country.

e An unsatisfactory development was detected in the indicator of the General Government
Sector Debt as % of GDP where from the original 30 % countries in an imbalance in 2004
the number of the countries became practically double and in 2014 already 16 countries out
of the EU-28 showed indebtedness higher than 60 % GDP. The ratio in EMU and non EMU
countries increased symmetrically when in both the groups there was an increase by 20 %,
but the resulting ratio values are completely different: among EMU countries, 80 %
countries in the group exceeded the threshold while among the non EMU countries only less
than 30 %.

e In the indicator of year-on-year change in total financial sector liabilities in % the
development is apparently different till the year 2008 when the threshold was exceeded
approximately by half of the European countries while the proportion of the non EMU
countries was significantly higher than of the Eurozone countries and subsequently negative
credit flows were registered in the countries going through the financial crisis and relatively
low in the majority of the other European economies.

e The indicator of unemployment rate (3 year average) is characterised by a completely
different development in the pre-crisis period and after the year 2009 when the
unemployment rate grew significantly in all the European countries with the exception of
Germany, Malta and Austria and the development is almost identical for both the groups of
countries, in 2014 twelve European countries exceeded the threshold for the indicator. The
proportion of the countries in the total number of the countries with an imbalance is
however different as 75 % is represented by the EMU countries and only 25 % by the non
EMU countries, from which it can be concluded that labour markets in the EMU countries
adjust more slowly than labour markets in the non EMU countries.

On the basis of the development of individual indicators it is possible to state that till 2008 - 2009
external and internal macroeconomic imbalances were more often seen in the countries outside the
Eurozone and the Eurozone countries were characterised by bigger external and internal stability
with the exception of the the indicator of the general government sector debt as % of GDP This
trend changed after 2009 since when the proportion of Eurozone countries in the number of the
countries with an imbalance was higher in all the monitored indicators. From this point of view
therefore the countries outside the Eurozone managed the crisis and post-crisis period better than
the Eurozone countries, which could be a result of the possibility to use tools of autonomous
monetary policy and the possibility to modify an exchange rate in the non-EMU countries and at the
same time of the non-existence of adequate mechanisms which would compensate for the loss of
these tools in the countries with a single monetary policy. The conclusions arrived at also do not
support the Hypothesis of Integration Process Endogeneity which assumes growing mutual
interconnection and consonance of the economies in time and in connection with the achievement
of qualitatively higher level of integration.
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Abstract

Social system in the Czech Republic incorporates some safety mechanisms that may protect an individual or a
whole household in the case of a difficult life situation. But there is always a danger that there could be
individuals who exploit this system or use it in their favour. One of economic instruments for identification of
disputable occurrences in the social system is the marginal effective tax rate on employed person. This method
is used for the analysis of tax and benefit system (dis)incentives impact on labour supply. On two selected
model households we can illustrate when there is a favourable situation in the case of tax and social benefits
interaction. This means when it is favourable for the household to work and when to rely on social benefits. In
this paper we analyse years 2011 and 2015. The reason is twofold: different political views on the social
security system (right-wing and left-wing governments); economic development since the 2008 crisis, when
the revitalization of the economy had profound influence on the social security system and also on the
individuals and households’ decision making.
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1 Introduction

The goal of this paper is to emphasize differences in executed social policy in the Czech Republic
during left-wing (2015) and right-wing (2011) governments. The key question is whether there exist
differences not only on theoretical but also on practical basis. In this paper we are not trying to ponder
about the sense of the social system. Social system represents one of the fundamental functions of the
government — the allocation function. 1t symbolises the difference between human and animal society.
Human society cares about weak, sick and disabled people. We are proud to demonstrate that we are
looking after our peoples and defend them against predators and life threatening situations. Some of
us see this as the basic of humanity and they ask what else make us different or better from animals.
A man can help also another living being, but a man is a man. Developed countries have accepted the
social system as their incremental part long ago, de facto it is one of the symbols of developed
countries. This has been formally confirmed by introducing this kind of behaviour and care about
those in need into their constitutions.

However, it seems even those developed countries, including members of the European Union
(EV), are not totally willing to support such social systems and concept of the welfare state is failing
to be sustainable and efficient under current conditions. Reasons for inefficiency are plentiful. One
of the most important is the fourth demographic transition, when the life expectancy is increasing and
the rate of birth is decreasing (Kalibova, 2002). Amount of countries’ governments and citizens debts
causes illiquidity and passing of debt burdens on later generations (Tabellini, 1989) and last but not
least political changes in behaviour of the society cause further problems.

When comparing 27 EU member countries Jara and Tumino (2013) the Czech Republic was
sharing similar traits to other new member states that have joined the EU after 2004, based on the tax
system and redistribution of income. These new member states de facto have similar problems with
low-income employees that face the social benefits system.
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Comparison based on left or right-wing policies perspectives in EU member states is difficult
because of different definitions of social benefits in each country. So the results would be biased.

Under the term social system, we perceive only a small part that it is represented by a term the
social policy of the state. This includes basic social benefits that the households are entitled to — state
social support benefits! and benefits in material need?. Altogether those social benefits in 2015
amassed 22 594 500 thousand CZK which is 4,6% of the total expenditures of the Czech Republic on
the state social policy. In the whole state budget is this number more negligible. An interest in this
area of the social system has risen throughout the years, because what is not negligible is that this
number has multiplied 5 times since 2008 till 2015.

After recuperation from the crisis the Czech labour market faces a problem with deficient labour
force. This deficit is increasing, despite Czech Republic had in 2015 the highest number of employed
people since the global crisis. Why there is a lack of labour force, when at the end of the year 2015
there were 453,1 thousand job applicants. An explanation can be given by an economic theory based
on several macroeconomic grounds: rigidity of the labour market, structural unemployment or
Diamond paradox (Diamond, 1971). This macroeconomic problem is also significantly influenced by
decision making of individuals (Gronau, 1977).

Existence of individuals that in given time solve their difficult life situation and therefore are not
able to fend for themselves is undisputed. After solving personal, health or other life problems is an
individual facing a decision, whether it is more convenient for him to work or remain reliant on social
benefits. Theoretically a working individual should earn more money that he would receive from the
social system. This hypothesis will be tested in this paper.

Since the global crisis in 2008 the Czech Republic should have recovered and experienced a phase
of economic cycle of expansion. The reality was not that straightforward. Economy of the Czech
Republic had experienced reoccurring downturns. This have been mirrored by the number of
governments (five) that have ruled over the period from 2008 to 2015. It is worth to mention that
reasons for this number of government changes was not only influenced by negative economic results
but also by miscellaneous political affairs.

2 Labour market vs Social benefits

The labour market is segmented (Harrison and Sum, 1979). It is not a single market, but a group of
separated not competing individual markets. One of the theories of labour market segmentation is the
economic theory of the dual labour market (Gordon et al., 1973). Initially it divides the labour market
into primary and secondary. The candidate for the post of primary labour market has a very low
probability that it gets into a situation where he needed social benefits. This does not mean that they
never used unemployment benefits. On the other hand, the candidate for the secondary labour market
is totally in the opposite situation. This is due to the characteristics of the secondary labour market.

People are often make decisions, whether it is worthwhile to start working or rely on social
benefits, those individuals are candidates for the place in the secondary labour market. Secondary
labour market limits the candidates with lower wage levels, lower prestige, worse working conditions,
career option for them is almost non-existent, there is a high fluctuation of jobs with shorter or longer
periods of unemployment. All these factors lead logically job applicants to think that the certainty of
social benefits is better than any uncertainty in the secondary labour market.

There is place for social policy issued by authorities elected by the whole society. Inconsistent
view of governments from across the political spectrum is evident. The leftist government would like
to establish a social system that is more egalitarian with redistribution of wealth and privilege. The
leftist government tends to implement socially responsible state. These goals do not lead to an
increase in unemployment as it might seem. Conversely, achievement of these objectives should

L In this category we consider only the contribution to childcare and contribution for housing.
2 In this category we consider only the contribution to livelihood and back payment for housing.
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support a synergy effect that would reduce the unemployment and enable social peace. The right-
wing government would like to establish a social system that will preserve traditional and cultural
values and practices. One of the its many tasks is to reduce the influence of the state (minimal role of
the government) to an individual's life. These objectives should mainly influence the economy
through low inflation.

These declared efforts of left and right governments, however, are the ways in which they would
like to achieve their ideological vision of social order and of course to win votes for the next elections.
The real implementation of social policy considerably different. The right-wing government
introduced a new subsistence levels in 2007 increased it in 2012 under Prime Minister Petr Necas.
Since this increase of subsistence levels there was no change and it is not planned in the near future,
despite the fact that from 2014 the Czech Republic is ruled by a left-wing government.

In the case of social policies not implemented in a way expected from leftist and rightist
governments, it still depends on the economy itself. In which part of the economic cycle it is and the
ensuing consequences. The economic situation is affecting the labour market in the form of many
variables: the average gross salary in the various sectors and occupations, unemployment,
employment, labour demand and supply. These quantities are still intertwined among themselves. But
the fact remains that when the economy is in good shape the number of unemployed is decreasing. In
the Czech Republic, however, the growing economy is not followed by a decrease in number of
applications for social benefits or in the amount of benefits paid.

The social system in the Czech Republic has to be supportive to people in difficult life situations.
But mostly it helps people who have certain common characteristics. To this group we can include
persons with social and health problems that escalated into economic problems, such as disabled
people (mentally and physically), persons with various types of addictions, members of broken
families (single mothers), etc. The social security system also helps other groups of persons that are
in economic distress because of occurring life events such as long-term unemployment, women
returning from maternity or parental leave, people in retirement age, a person socially maladjusted,
graduates and people with low job mobility (Mares, 1998).

2.1 Methodology

A comparison of the years 2011 and 2015 was selected based on the following reason. To follow the
development of the social system after the global crisis of 2008 is possible only in these selected
years. Those are the years when without interruption ruled the right-wing party and in the other left-
wing party to allow comparison of the social benefits system during their governments.

Selection of compared periods could be realized also based on different rules for example sowed
by Harding et al. (2009).

The year 2009 is not appropriate due to the censure of the already second government of Miroslav
Topolanek. Although this was a right-wing government it did not ruled over the whole year. During
2010 the government was ruled by a caretaker government of Jan Fischer, which was followed by the
right-wing government of Petr Necas. This year is unsatisfactory for two reasons. First, Fischer's
government lacked the right (mandate) to change the social system. Although the system functioned
on the basis of right-wing principle. Inability to correct the system in the period after such a strong
global crisis by right-wing ideas could be representative. However, the second reason is that since the
second half of the year, although ruled by right-wing government, but there is no continuity in its
policy on the caretaker government. Finally, in the year 2011 there was the time when it ruled
throughout by an undisturbed right-wing government, the government of Prime minister Petr Necas.
This government continued throughout the year 2012, but the 2011 is closer to the crisis from 2008,
so it was the year 2011 was selected as a model of right-wing government.

Between 2013 and 2014 the government was ruled under the prime minister Jiri Rusnok. It was
again a caretaker government as in the case of Minister Jan Fischer. The leftist government ruled
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under Prime Minister Bohuslav Sobotka without interruption only in 2015. Therefore, the year 2015
was selected as the model of a left-wing government.

The tool to determine whether it is beneficial for individuals to work in a particular social system
and the state of the economy, is the marginal effective tax rate (METR).

The marginal effective tax rate is a method that began to be used by the OECD and the European
Union for the calculation including individual types of households and based on calculations that
predict household’s decision-making process. This method allows to determine using knowledge of
all input variables, whether it is worthwhile for individuals to work or not. The result of this method
is clear, but it should be seen as the probability of the phenomenon. There are other impacts that this
method in itself does not capture. The final decision is influenced by an individual's character,
experience, knowledge etc. is expected to some extent, individual rationality, which is ready to work,
even if it loses leisure time (McConnell and Brue, 1992).

The amount of such remuneration, where the individual has left the social benefits system and
returned to work, is different for each individual. Generally, it can be assumed that the lower income
limit is the amount of the minimum wage, which is the lowest fee for full-time job. In 2011 the
minimum wage was 8,000 CZK. In 2015 it was already higher (9,200 CZK). Eligible social benefits
will play an important role also. If this amount is higher than the minimum wage, it is rational that
the individual goes to work. People who are using the social system the most, are those participating
and working in sectors that belong to the secondary labour market. Generally, remuneration for work
does not have a normal distribution, but the left-sided asymmetric division. Remuneration in the
secondary labour market is even more skewed to the left. The upper income limit for an individual
who could be characterized as an individual without qualification, skills and other soft skills, cannot
be generalized on the basis of his desires. Especially, if we take into account the Dunning-Kruger
effect (Kruger and Dunning, 1999). We can rely on the definition established by Eurostat that defined
low-income employees. The upper income limit is then taken as two-thirds of the national median
gross wage (Bezzina, 2012). In this article the lower income limit for low-income employees will be
the minimum wage in the reference year and upper income limit for low-income employees’ will be
the median gross wage in the reference year.

The marginal effective tax rate of employed persons is calculated as follows (Beer, 2003):

METR(EP)=1-R=) @
AGEI

where METR (EP) stands for marginal effective tax rate of employed persons, ANEI is change of
in the net earned income and AGEI is change of the gross earned income.

The change in net income is defined as a function of changes in the gross income from labour,
marginal tax rates, including a contribution to social and health insurance paid by the employee and
the rate of decreasing the value of social benefits. The indicator is affected by the change in gross
income, taxes and social benefits. Taxes include personal income tax and contributions to social
security and health insurance paid by the employee. Social benefits account for calculation are only
those which are derived from the amount of the taxpayer's income and his family.

Calculation of the marginal effective tax rate can be broken down into the sum of the marginal
rates of individual income or outlet components:

AIT + ASSCgg — APB — APD — ASP — ASA )
AGEI

METR(EP)=

where IT are personal income taxes, SSCege are social security contributions paid by employees,

PB is housing allowance, PD are child benefits, SP are other social benefits, SA are benefits due to
social need, GEI is gross earned wage.

The value of METR (EP) represents the percentage of effective proportion if their gross income is

increased by one unit (Paul, 2005). Czech system of social benefits is constructed as the difference
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between income after taxes and living minimum. De facto such situations occur, that increase in the
amount that the employee earns, leads to loss of funds from social benefits. This is not an unusual
situation where increased income from work is lower than lost social benefits. If the values of the
marginal effective tax rate exceeds the value of 1, it represents a situation when individuals will get
reduced net income, if they earn more by working. In such a case it would be irrational to work more.
The individual gets into the poverty trap. An individual is in a situation where he cannot do better.
The social system should not generate such a situation. It is contrary to reason for its inception; it
discourages individuals from working. It does not motivate him to return to the labour market after
overcoming difficult life events.

All input variables for the model households are obtained from the Czech Statistical Office and
the Ministry of Labour and Social Affairs of the Czech Republic. Social benefits were calculated
according to the applicable laws of the reference year. Formula and procedure for calculating social
security benefits can be found in Beran (2013).

Selection of model households was influenced by the high statistical frequency in the Czech
economy and also to determine the functioning of the social system. First reference model household
is a household of one individual: 1 + 0 + 0 (Beran, 2013). This individual is long-term unemployed
and not entitled to unemployment benefits. Receives standard social benefits and decides whether it
is financially worthwhile to work. Second model of household is a household of four persons: 1 + 1
+ 2. This household consists of two minors and two adults. Both are long-term unemployed and so
they receive only a standard social benefits. One of them is deciding whether it is worthwhile to work.

3  Comparison of results of investigated years

For better transparency of results in the years 2011 and 2015 we have chosen a graphical instrument.
There are two charts for each year for particular type of household. These charts will capture the
calculated value of the marginal effective tax rate (METR) on the left vertical axis and the right
vertical axis includes value of gross income, net income and total household income, including social
benefits. Two vertical lines represent the lower income threshold in the form of minimum wages and
upper income limit low-income employees.
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Fig. 1. Household 1+0+0 (Source: own elaboration)

From the graph on the Fig. 1, we can see that while in 2011 the value of METR (EP) equals 1 as
it holds up to 50% of the average gross wage, then in 2015, it is already at 30% of the average gross
wage, which is before the minimum wage. The reason for this phenomenon is the loss of entitlement
to aid in material need living allowance and housing supplement. Yet an individual will earn the same
amount by working as he gained through social benefits before, up to 45% of the average gross wage.
If he could earn an amount equalled to the upper income levels of low-income workers, he would
have earned less than 3,000 CZK more than being on social benefits. It depends entirely on the
decision of each individual to consider whether it is worthwhile to work. The probability of remaining
inactive increases with the length of unemployment.

Values of METR (EP) in 2011 reached higher levels than in 2015. However, even in a reference
year they are not at levels that would objectively motivate an individual to work. The significant jump
in front of the minimum wage in 2015 is a loss of the right to assistance in material need living
allowance and housing supplement. In 2011, one was definitely more demotivated to work than in
2015. Nevertheless, in 2015 the value of METR (EP) is economically at a level that is does motivate
individuals to work.

Interestingly a combination of economic growth and adaptation of the benefits system by leftist
government is more motivating to work. An important adjustment to the social benefits system is an
example of normative for housing freezing. During the reign of the right-wing government there was
a yearly increase. While in the left governments they remained frozen. In Prague, where rents are
highest in the Czech Republic, the normative for housing has increased by 9.83% and the during the
left-wing government only by about 0.12%. These figures should be seen in the context of the policy
carried out by these governments.

Right-wing government at that time has carried out the rent deregulation. Rents have risen and
standards of living had to react to this situation. It is questionable to say that the normative for housing
responded to rising rents or rents had responded to the growing normative for housing. However, it
has opened a vicious circle that culminated in the Czech Republic in the scandal "trade with poverty."
The poorest individuals were in turn paying rent higher than wealthier individuals. The reason was
simple, full rent was paid by individuals through social benefits.

Left-wing government on the contrary, has implemented a policy that aimed to end this "business
with poverty.” Changing not only the amount of normative for housing, but also the principles of
payments for social cases in hostels. They were trying to repair a system that had in himself many
shortages and led to a fivefold higher social benefit payment. The efforts to stop "trade with poverty"
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IS a strategy that introduces the concept of social housing. The success of this strategy will be know
much later.

A four-member household with adult individuals belonging to low-income workers is always in
Czech social benefit system is entitled to benefits. For the evaluation of the policies of individual
governments need to simulate a household that finds itself in financial distress. Neither of the adults
is working. Would it have been worthwhile for one adult to return to work without simultaneous
activation and the second adult? The probability that they would find work both at the same time is
very negligible. This finding is important because the social system is to help member of the society,
but would not bind him and making interdependent. The Czech Republic is constantly threatened and
perhaps even it is more threatening that once an individual has relied on the social system, so it can
not break away from it. In the case of a family (multi member household), this phenomenon even
multiplies.
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Fig. 2. Household 1+1+2 (Source: own elaboration)

From a visual point of view, the graphs on Fig. 2 display no difference. They differ only in the
values that are determined by economic developments in the economy in the Czech Republic. The
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average gross wage in 2011 was 24 436 CZK. In 2015 it amounts to 26 500 CZK. This increase in
five years has affected the right vertical axis in both graphs, but with a minimal extent it has
influenced the METR (EP) on the left vertical axis. The difference in the values of METR (EP) among
the investigated years is a maximum of 0.5. The result is that in the interval of low-income employees
there is one individual for whom it is not worthwhile to start working even in one of the reference
years. On the upper income limit of low-income employees, the household received about 4,000 CZK
more than if the individual did not go to work. We can see the rule that, the longer a person is out of
employment then a compensation in the form of 4000 CZK is inadequate. He has already learned to
live on benefits that will cover all costs associated with housing. He is so accustomed to a different
lifestyle and from his point of view, "the loss of free time or restrictions on his liberty" in the form of
labour and the ensuing financial reward is not fully compensated.
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Fig. 3. Decomposition of household income 1+1+2 (Source: elaboration)

Figure Fig. 3 shows a slightly different view of the total household income. It is the decomposition
of total income on the individual components, which in a single percent of the average gross wage
forms. If the individual is earning minimum wage (lower income limit), thus its net income from
work represented in 2011 approximately 47% and in 2015 about 39%. Remainder to 100% is a social
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benefit. Proportions of years in the form of 8 pp is the same. This can be explained by an increase in
the minimum wage and average gross wages between the investigates years. Minimum wage
increased by 1200 CZK and the average gross wage increased by approximately 2000 CZK. Due to
the increase of both quantities but in a monospaced ratio by dividing the net employment income de
facto declined. When the upper income limit of low-income employees already covered in 2011 of
about 64% and in 2015 about 56% of the net income from total income. A distinctive feature of this
type of household is ineligibility for social benefits and at a value of 100% of the average gross wage.
In 2011, social benefits make 15% of 100% of average gross wages and in 2015 around 23%. Even
from the perspective of household’s income decomposition arises that if this type of households falls
into a difficult situation and relies on social benefits, so it is almost unrealistic for adults to start
working again. It is important to realize what the consequences of such actions are, should parents
educate children and the consequences for their future life. This is another additional cost which is
not possible express at the moment.

4  Conclusion

The aim of paper was focused on comparison and review the social benefits system in the Czech
Republic in the 2011, during the right-wing government and in the 2015 during the left-wing
government. Two types of households were studied. A separately living individual and a household
of four with two minor children and two unemployed adults already receiving social benefits. The
method used for comparison is called the marginal effective tax rate.

The social benefits system in 2015 (left-wing government) has been for separately living
individual more stringent than in 2011 (right-wing government). It should be noted, however, that
even stricter benefits system failed to ensure that the individual was forced to start working. In 2015,
labour income exceeded social benefits before the upper income limit of low-income employees. The
difference in income is (taking into account all the variables that must be taken into account when
deciding to work or not to work) so low that it is not possible on a general level to determine whether
an individual finds a job and can withstand it.

In the case of four-person household, the situation has remained almost unchanged. If this type of
households falls into a situation where it receives social benefits, in economic terms the social benefits
system lacks incentives that would motivate to finding a job and keeping it. The social benefit system
perceives minors as an important factor and by taking this into account the calculated benefits
increase. For politicians it is difficult to deal with the transformation of a minor child in front of their
voters. This is perhaps the reason for immutability of social benefits for households with dependent
children.

We can suppose that an individual or a household of four is not concerned by the government that
is leading the country (left or right-wing). Politicians are accountable to their voters. There is not a
lot of room for difference in real policy execution, although in theory the differences are clearly
marked. A change could imply on the one hand loss of current voter but also can win hearts of the
future ones. The result is very unpredictable. This is the reason why the governments in the Czech
Republic use more or less the same social benefits policies.

The Czech Republic is one the new member states that have joined the union back in 2004. The
biggest barrier that these states have to overcome is a slow convergence in incomes together with
increasing living costs. Price convergence increases much quicker. This conflict of economic
measures can be conceived as a main disincentive to future growth of these countries.

Ultimately, the greatest impact on the amount of social benefits in the Czech Republic should be
the economic growth. How bad the economy was and it was not worthwhile to work. The actual
change in the rules of left-wing and right-wing governments to have affected the final result of the
above social benefits far less. The Czech Republic has a standard problem in the area of social benefits
when the earnings of low-income employees are equal to or less than the amount of social benefits.
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Until there is a change in this area, the system of social benefits will exhibit these shortcomings in
the future.
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Abstract

In all probability, the most famous monetary union in the world is the Eurozone, which now consists of nineteen
European countries. The other nine EU member states are in the statute of candidate countries. The aim of the
article is to assess an appropriateness of selected EU countries standing out of the Eurozone for their
membership in this monetary union according to the Maastricht criteria and the OCA index.

The Treaty on European Union (the Maastricht Treaty) adjusts the convergence criteria, which the candidate
country has to fulfil if it wants to join the Eurozone. These five economic criteria assess the suitability of
applicant countries for the membership and they are evaluated every year in the Convergence Report. On the
other hand, the OCA index is based on the optimum currency area theory and its criteria. This index includes
variables that are important in deciding the country's entry into the monetary union. In this case, the OCA index
is computed by using a panel regression method, while the original equation of Bayoumi and Eichengreen
(1997), who estimated the OCA index first, is used. The sample covers the period from 2000 to 2014. Based
on these results, it is possible to assess how selected countries fulfil the Maastricht criteria of convergence and
whether the results are in the line with the OCA index.

Keywords
Monetary Union, Optimum Currency Area, Eurozone, OCA Index.
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1 Introduction

The creation of monetary union is not something new in the world or not in the Europe. The reasons
for creation of such a union can be different - historical, economic or political. There are few monetary
unions such as the United States of America, the Eastern Caribbean Currency Area or the Central
African Economic and Monetary Community in the world. But these days, probably the most famous
monetary union is the monetary integration within the European Union — the Eurozone, which now
consists of nineteen European countries. The other nine EU member states are in the statute of
candidate countries for their membership in the Eurozone. Assess, whether the country is a good
candidate for membership in the monetary union, it is not as simple as it might seem at first glance.
Undoubtedly, joining the monetary union brings the country certain benefits (removing of the
transaction costs of exchange, removing of the exchange rate risks, or intensification of competition
and pressure on production quality, etc.). But on the other hand, the membership in the monetary
union also brings some disadvantages. And probably the biggest disadvantage is the loss of
autonomous monetary policy — member country is losing the possibility to react to potential economic
shocks. It is necessary, that these benefits outweigh the obvious disadvantages. The optimum
currency area theory and its criteria are an appropriate instrument by which it is possible to assess the
costs and benefits of membership in the monetary union.

The aim of this article is to evaluate an appropriateness of nine selected EU countries for their
membership in the Eurozone according to the OCA index, which was created by Bayoumi and
Eichengreen (1997). The OCA index is based on the optimum currency area theory and its criteria.

The remainder of the paper is organized as follows. Next section deals with the theoretical basis
of this paper, methods and data are introduced in the next section. Then, results are discussed. The
conclusion is offered in the final section.
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2 Optimum Currency Area

Optimum currency area is a relatively young economic theory dating back to the 60s of the 20th
century. In this period, the first landmark studies were written. These studies formed the basis of the
optimum currency area theory and enable its further development. Namely it is the work of:

o Robert Mundell: A Theory of Optimum Currency Areas (1961);
e Ronald McKinnon: Optimum Currency Area (1963);
« Peter Kenen: The Theory of Optimum Currency Areas: An Eclectic View (1969)%.

Based on these studies, three basic criteria for the optimum currency area were established.
Concretely, these criteria are: Mundell criterion of workforce mobility, McKinnon criterion of
openness of the economy and Kenen criterion of the diversification of production. These three criteria
are very often accompanied by the criterion of alignment of economic cycles. When examining
individual criteria, however we run into a problem, because empirical testing of fulfilling the OCA
criteria does not give a clear answer to the question whether the ground for adoption of the single
currency is advantageous or not. It is very difficult to assess what degree of fulfilment of the criteria
and what combination of their performance is satisfactory, and what is not. The optimum currency
area index is trying to overcome these problems (Hedija, 2011).

2.1 OCA Index

The OCA index assesses the costs and benefits of adopting the single currency. This index was first
used by Tamim Bayoumi and Barry Eichengreen (1997) in their article Ever Closer to Heaven? An
Optimum Currency Area Index for European Countries. The authors wanted to develop a tool that
would allow assessing on the basis of the OCA theory whether the country is suitable candidate for
adopting the single currency. Hedija (2011) suggests that the OCA index is constructed as a bilateral
index, which assesses the appropriateness of introducing a single currency in the two countries. It is
built on the optimum currency area theory and comes to the realization that the country's adoption of
the single currency is the better, the smaller the tendency has nominal exchange rate to oscillate
countries. These mutual fluctuations in nominal exchange rates of the currencies in the index are
examined, depending on the level of fulfilment of the four criteria of optimum currency area:

1. the alignment of business cycles;

2. the similarity of economic structure;
3. the interdependence of trade;

4. the size of the economy.

It is clear that the OCA index is based on traditional approaches of the optimum currency area
theory. It was originally compiled from a sample of 21 countries? during the period 1983 — 1992 using
a panel regression method. The equation of Bayoumi and Eichengreen (1997), who estimated the
OCA index, is defined as follows:

SD(ei;) = Bo + B1SD(Ay; — Ay;) + BoDISSIM;; + BsTRADE;; + B,SIZE; 6N

! The issue of optimum currency area is also engaged in a number of other, respectively recent studies. Their authors are
e.g. Bayoumi and Eichengreen (1997), Fidrmuc and Korhonen (2003), Cincibuch and Vavra (2000), Mongelli (2002),
Horvath and Komarek (2002), Kucerova (2005), Mink, Jacobs and Haan (2007), Bachanova (2008), Eichengreen (2008),
Skotepa (2011) or Hedija (2011).

2 European Union countries that were members at the time the article was published, without Luxembourg (i.e. Belgium,
Denmark, Finland, France, Ireland, Italy, Netherlands, Portugal, Austria, Greece, the United Kingdom, Spain, Sweden),
followed by Norway, Switzerland, USA, Canada, Australia, New Zealand and Japan.
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where SD (ei j) is the standard deviation of the exchange in the logarithm of bilateral exchange rate
at the end of the year between countries i and j, SD(Ayl- - ij) is the standard deviation of the
difference in the logarithm of a real GDP between countries i and j, DISSIM;; is the sum of the
absolute differences in the shares of agricultural, mineral, and manufacturing trade in a total
merchandize trade, TRADE;; is the mean of the ratio of bilateral exports to domestic GDP for two
countries i and j, SIZE;; is the mean of the logarithm of the two GDPs measured in U.S. dollars.

The variable SD(Ayl- — ij) is the standard deviation of the difference in the logarithm of real
GDP of two countries. The real GDP (in prices of year 2005) is measured in U.S. dollars. It is
computed as the difference of annual real GDP for each country:

o]
i )

j(t-1)

RGDP
RGDP,

i(t-1)

RGDP
RGDP

im . In
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where SD is standard deviation, RGDPj is real GDP of country i in time t, RGDPig.1) is real GDP
of country i in time t-1, RGDPjg) is real GDP of country j in time t and RGDPj.1) is real GDP of
country j in time t-1.

The variable DISSIM;; is the sum of the absolute differences in the share of individual
components? in total bilateral trade. It attains values from 0 to 2. The value 0 means the same structure
of bilateral trade. The value 2 means that commodity structure of bilateral trade of two countries is
absolutely different. In this case, lower value implies better conditions to adopt a common currency.
The variable has the following specification:
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where XA is the export of each economic category, Xij is total export from country i to country j
and X;ji is export from country j to country i.

The variable TRADE;; is the mean of the ratio of bilateral trade (import plus export) to nominal
GDP of countries i and j. This nominal GDP is measured in U.S. dollars. The variable TRADE;; was
computed as follows:

X

r xiJ' ii
TRADE ;, = MEAN | —;— 1 @)
GDP, ' GDP,

where Xjj is nominal export from country i to country j, X;i is nominal export from country j to
country i, GDPj is nominal GDP of country i and GDP;j is nominal GDP of country j. Higher value of
this variable means better conditions to adopt a common currency because common currency is more
convenient for countries which have higher level of bilateral trade.

The variable SIZE;; represents the size of the economies. It is computed as the mean of the
logarithm of real GDP of countries i and j. Again, the real GDP (in prices of year 2005) is measured
in U.S. dollars.

¥ The variable DISSIM;is computed using the UN’s Basic Economic Categories (BEC) classification which distinguishes
economic categories into 7 parts: 1. Food and beverages; 2. Industrial supplies; 3. Fuels and lubricants; 4. Capital goods;
5. Transport equipment; 6. Consumption goods; 7. Others.
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SIZE, = MEAN [In RGDP,;In RGDP, | ®)

where RGDP; is the real GDP of country i and RGDP; is the real GDP of country j.

2.2 Data

Data for variables SD(Ay; — Ay;), SIZE;; and OPEN;;is used from the World Bank Database
(World Bank, 2016). Variables DISSIM;; and TRADE;; are calculated with the use of the data from
the United Nations Commodity Trade Statistics Database (Comtrade, 2016) and the World Bank
Database (World Bank, 2016). Data for variables SD(el- j) is used from Eurostat (Eurostat, 2016).
For all calculations, an annual data from the period 2000 — 2014 are used.

3 Results

In this case, the OCA index is compiled from a sample of nine selected European countries during
the period 1983 — 1992. These countries are: Bulgaria, Croatia, the Czech Republic, Denmark,
Hungary, Poland, Romania, Sweden, and the United Kingdom. Of course, the panel regression
method is used. The equations of the OCA index look like follows (standard errors of coefficient
estimates are in parenthesis):

OCA index = 0,016 + 0,474 SD(Ay; — Ay;) + 0,031 DISSIM;; + 0,145 TRADE;; — 0,12 SIZE;; ~ (6)

(0,0518) (0,0045) (0,0731) (0,0113) (0,2702)
n=126 R2=0,515 SE = 0,022

The equations for calculating the OCA index receives a specific form. Estimated values of
coefficients £ express the sensitivity of the index to the explanatory variable. When calculating the
OCA index, both equations are used. The index is computed from annual data from the period 2000
— 2014. This selected time series are divided into two periods: pre-crisis period (2000 — 2007) and
post-crisis period (2008 — 2014). Then, the OCA index for the whole period 2000 — 2014 is computed.
This allows the appreciation of the OCA index over the time. The lower the OCA index is the more
suitable candidate for adopting common currency the country is*. The empirical results are introduced
in following Table 1.

Table 1. OCA Index

Country 2000 — 2007 2008 — 2014
Bulgaria 0,0476 0,0385
Croatia 0,0401 0,0316
Czech Republic 0,0412 0,0429
Denmark 0,0346 0,0337
Hungary 0,0440 0,0428
Poland 0,0427 0,0443
Romania 0,0496 0,0443
Sweden 0,0376 0,0394
United Kingdom 0,0327 0,0378

Source: own calculations

4 Variables are computed for all nine EU countries outside the Eurozone, but there is a problem, because some data are
not available for the Eurozone. So, when calculating variables DISSIM;; and TRADE;;, Germany is used instead of the
Euro Area.
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In the Table 1, there are presented results based on the mentioned equation (6). But the variable
SIZE;; is not included in calculations, because this variable seems to be statistically insignificant.
Therefore, the OCA index is calculated in this case only by significant variables SD(Ayl- —
ij), DISSIM;; and TRADE;;. The best values are observed in Croatia and Denmark. Conversely, the
worst values of the OCA index are in Poland and Romania. It should be also noted that since 2008
the OCA index has significantly improved in Bulgaria, Croatia and also Romania. On the other hand,
since 2008 the OCA index has got worse in the Czech Republic, Hungary, Poland, Sweden and the
United Kingdom.

The assessment of the appropriateness of adopting a common currency using the OCA index is
not entirely clear or straight forward. And although the OCA index can be used as a convenient
additional instrument by which it is possible to determine the appropriateness of countries for the
membership in the Eurozone, the candidate countries must fulfil the convergence criteria if they want
to adopt the European Union’s single currency. These five criteria are set out in the Treaty of
Maastricht (European Union, 2016):

e« HICP inflation (12-months average of yearly rates): Inflation rate shall not exceed the
HICP reference value, which is calculated by the end of the last month with available data as
the unweighted arithmetic average of the similar HICP inflation rates in three EU member
countries with the lowest HICP inflation plus 1,5 percentage points (note: EU member states
with a HICP rate significantly below the Eurozone average do not qualify as a benchmark
country for the reference value and will be ignored, if it can be established its price
developments have been strongly affected by exceptional factors).

e Government deficit: The ratio of the annual general government deficit relative to gross
domestic product (GDP) must not exceed 3 % at the end of the preceding fiscal year. If not, it
is at least required to reach a level close to 3 %.

e Government debt: The ratio of gross government debt to GDP must not exceed 60 % at the
end of the preceding fiscal year. Or if the debt-to-GDP ratio exceeds the 60 % limit, the ratio
shall at least be found to have “sufficiently diminished and must be approaching the reference
value at a satisfactory pace”.

e Exchange rate: Applicant countries should have joined the exchange-rate mechanism
(ERM 11) under the European Monetary System (EMS) for two consecutive years and should
not have devalued its currency during the period.

e Long-term interest rates: The nominal long-term interest rate shall be no more than 2.0
percentage points higher than the unweighted arithmetic average of the similar 10-year
government bond yields in three EU member states with the lowest HICP inflation.

The European Commission every year examines the progress with convergence in applicant
countries with derogation in edited Convergence Reports. The last Convergence Report 2016
(European Central Bank, 2016) examine whether applicant states satisfy conditions for adopting the
single currency. Results are presented in following Table 2.
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Table 2. Fulfilment of Convergence Criteria

Inflation rate Government Government ERM Il Long-term
deficit debt interest rate

Reference Max. 0,7 % Max.3% GDP Max. 60 % GDP  Min. 2 years Max. 4 %
value
Bulgaria -1,0% 2,1% 26,7 % No 25%
Croatia -0,4% 3.2% 86,7 % No 3, 7%
Czech 0,4 % 0,4 % 41,1 % No 0,6 %
Republic
Denmark 0,2% 2,1% 40,2 % Yes 0,8 %
Hungary 0,4 % 2,0% 75,3 % No 3,4 %
Poland -0,5% 2,6 % 51,3 % No 2,9 %
Romania -1,3% 0,7% 38,4 % No 3,6 %
Sweden 0,9 % 0,0 % 43,4 % No 0,8 %
United 0,1% 4,4 % 89,2 % No 1,8 %
Kingdom

Source: Convergence Report, European Central Bank (2016)

Only Denmark fulfils all five criteria (note: the Convergence Report concludes that none of these
countries examined fulfils all conditions for adopting the euro at this stage because of bad
compatibility of legislation). Satisfactory values are reached also in the case of Bulgaria, the Czech
Republic, Poland and Romania. The only problem is that these countries have not joined the ERM I
yet. Hungary has additionally problems with high government debt and Sweden with inflation.
Finally, the worst evaluation was found out in Croatia and then of course in the United Kingdom®.
Both countries have problems with high government deficit and high government debt.

Compared with the results of the OCA index, there may be some differences. The biggest
differences are in the case of the Czech Republic, Croatia, Poland and Romania. The Czech Republic,
Poland and Romania fulfil four of the five convergence criteria, but according to the OCA index these
countries obtain the worst values. Conversely, Croatia fulfils only two of the five convergence
criteria, but according to the OCA index it reached the best values. Only in the case of Denmark, the
results of the OCA index responds to the convergence criteria.

4  Conclusion

Probably the most famous monetary union is the Eurozone, which now consists of nineteen European
countries. Nine EU member states are in the statute of candidate countries. The aim of this article was
to assess an appropriateness of selected EU countries standing out of the Eurozone for their
membership in this monetary union according to the Maastricht criteria and the OCA index.

The research was based on traditional approaches of the optimum currency area theory. It was
used the methodology of Bayoumi and Eichengreen (1997) who estimated the OCA index. The OCA
index was computed for the period 2000 — 2014.

The best values of OCA index were observed in Croatia and Denmark. Conversely, the worst
values of the OCA index were in Romania and Poland. Note that after the crisis, the OCA index had
significantly improved in Bulgaria, Croatia and Romania. On the other hand, it has got worse in the
Czech Republic, Hungary, Poland, Sweden and the United Kingdom since 2008. According to these
results it may be concluded that there were some countries, which were more appropriate for the

> These results correspond to the negative attitude of Britain towards the monetary integration and the integration process,
as well as the validity of the opt-out clause or the UK’s decision to leave the European Union.
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membership in the Eurozone. Applicant countries can be divided into three groups. First group, the
main candidates for the membership in the Eurozone, consists of Denmark and Croatia. These
countries reach satisfactory degree of convergence. Second group consists of the Czech Republic,
Bulgaria, Sweden, Hungary and the United Kingdom. These countries gradually converge to the
Eurozone. And finally, the third group of countries, which has a small degree of convergence,
includes Romania and Poland.

But the OCA index can be used only as a convenient additional instrument by which it is possible
to determine the appropriateness of countries for the membership in the Eurozone. If the country
wants to adopt the European Union’s single currency, it must fulfil all the Maastricht criteria. The
European Commission every year examines whether applicant states satisfy conditions for adopting
the euro. Only Denmark fulfilled all five criteria, but according to the Convergence Report there were
problems with bad compatibility of legislation. Satisfactory results were reached also in the case of
Bulgaria, the Czech Republic, Poland and Romania. The only problem is that these countries have
not joined the ERM 11 yet. Other countries obtained worse results. Hungary had additionally problems
with high government debt and Sweden with inflation. Finally, the worst evaluation was found out in
Croatia and then in the United Kingdom. Both countries had problems with high government deficit
and high government debt.

Compared with the results of the OCA index, some significant differences were found out. The
biggest differences were in the case of the Czech Republic, Croatia, Poland and Romania. The Czech
Republic, Poland and Romania fulfilled four of the five convergence criteria, but according to the
OCA index these countries obtained the worst values. Conversely, Croatia fulfilled only two of the
five convergence criteria, but according to the OCA index it reached the best values. It is necessary
to say, that Denmark reaches the best results in both cases. So, only in the case of Denmark, the results
of the OCA index respond to the convergence criteria.
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Abstract

Czech R&D spending is low by Europe 2020 strategy. To stimulate business R&D, in 2005 the Czech
government introduced R&D Tax Deductible and in 2014 Research and Innovation Strategy for Smart
Specialisation. The present paper studies the relationship between R&D Expenditure and firm Gross Added
Value. The aim of this paper is to analyse the significance of R&D intensity in different time periods and eleven
branches. The research sample is comprised of 976 private domestic enterprises and foreign affiliates in
manufacturing. The data was obtained from the Amadeus Bureau Van Dijk Electronic Publishing database and
the Czech Statistical Office Database in the period 2007 to 2014. The authors find that R&D intensity in
selected manufacturing branches have, on average, a positive effect to growth Europe 2020 indicator - R&D
intensity of the Czech Republic.

Keywords
Research, Development, Trend, Manufacturing, Innovation Policy.

JEL classification
C22, F43, 030, 052

1 Introduction

The subject of this study is the relationship between Research and Development (R&D) expenditure
and growth of Gross Added Value (GVA) in selected branches of Czech manufacturing. R&D and
Innovation is currently becoming an entrepreneurial phenomenon. The ratio of Gross Domestic
Expenditure on R&D (GERD) to Gross Domestic Product (GDP), one of five key Europe 2020
strategy indicators, is also known as R&D intensity. The European Commission has set an R&D
intensity objective at 3% of GDP, one-thirds of which should be financed by the public sector, two-
thirds by the private sector. The Czech government didn’t accede to this objective. In 2007, the
Czech’s R&D intensity is defined at 1.71% of GDP (EA-19 1.81%), financed 54% by the private
sector (source: CZS0O). Thus the public sector investment aim (1.42%, versus 1%) has been achieved
but, the private sector contribution is lagging. In 2014, is R&D intensity defined at 2.00% (EA-19
2.12%), public sector financed 49.2% (1.47%, vs. 1%). Among the new EU member states, the Czech
Republic, after Poland, was the second country in terms of the amount that private sector to invest in
R&D in 2014. Still, however, it was significantly lower amount than in 2014 to invest in R&D
population comparable to western and northern EU states. (European Commission, 2016) The reason
for these European indicators’ objective and public R&D support for private enterprises is the
common belief that specificity of R&D generates numerous market failures leading to a private R&D
under-investment and suboptimal equilibrium on the market. The R&D government support in the
Czech Republic is in particular constitutes a subsidy programs of the Ministry of Industry and Trade
(MIT), the EU Structural Funds and R&D Tax Incentives. R&D Tax Deduction increased growth in
popularity partly tax incentives in manufacturing. (Bo¢kova and Meluzin, 2012)

Despite the growing importance of the Czech private sector is its share of the total expenditure on
R&D (56%) still lower than the EU28 mean (64%). Conversely, shares of the two other major sectors
of performance (public and university), the total expenditure on R&D in the Czech Republic are
above the EU28 mean. (CZSO, 2016)
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Among foreign-controlled corporations and domestic private companies there are significant
differences in the way funding for their R&D activities. While foreign-controlled enterprises financed
their R&D expenditure in 2014 of more than 95% from private sources (domestic and foreign),
domestic private enterprises use to finance R&D activities at a much greater degree of public sources.
Inconsiderable amount contributes to corporate research state in 2014; enterprises have come through
direct aid to 4.8 billion CZK. Direct government R&D support in 2014 benefited a total of 1,106
enterprises, i.e. 47% of those who carried out R&D. Empirical evidence seem to show, during the
period 2007-2014, a negative association between public and private R&D expenditure. Czech public
sector expenditures were declining and funding of public foreign sources was growing. In 2014 there
was a change of trend. (CZSO, 2016)

The main objective of this paper is to investigate more comprehensively the global effects of R&D
Intensity dependence of R&D Expenditure in manufacturing industry. We provide new empirical
evidence based on data for 11 leadership’s branches of manufacturing for the period 2007-2014. The
research sample is comprised of 976 private domestic enterprises and foreign affiliates in
manufacturing.We collect data on GVA from MTI and CZSO for the period 2007 — 2014. We used
the software STATISTICA 12 for forecast of the Gross Added Value and R&D Intensity in selected
branches of manufacturing industry for fiscal years 2015 and 2016. This study discusses these
interesting topics by focusing on the Europa Strategy 2020 objectives.

2  Literature review

The most important source of financial support for R&D activities in the Czech Republic in 2007 as
in previous years was the private sector (private funding). Its share of R&D funding in the Czech
Republic reached 54.0%. (CZSO, 2008) The share of private sector R&D financing activities declined
in 2007-2014. In 2014 grew to 50.8%, but the value of 2007 didn’t reached. (CZSO, 2016)

Various sources of The Global Competitiveness Index literature have, either explicitly or implicitly,
identified a relationship between the level of firm specific technological knowledge and the ability of
firms to ensure the inimitability of such knowledge in order to sustain competitive advantage.
(Radenkovic, Devedzic, Jovanovic, 2014)

First, the essential terms “R&D expenditure” and “R&D Intensity” have to be defined, as well as
their properties and dimensions. The R&D expenditures (Chan et al. 1990; Woolridge and Snow,
1990; Doukas and Switzer, 1992) are one of possibility to measured innovation in empirical studies.
R&D, while it is typically well codified, is a measure of input to the innovation process rather than
output. Also data on R&D expenditures have several disadvantages. First, companies, in particular
small companies may generate technological advances outside formal R&D laboratories which R&D
expenditures may not capture (OECD, 2009). Second there is evidence that small-scale and often
informal R&D tends to be undercounted in R&D surveys and that the quantity od R&D measured in
small companies may be quite sensitive to questionnaire design (Kleinknecht et al., 1991). Third,
R&D covers a wide variety of activities, ranging from — far from the market — basic research, via
applied research up to development. Fourth, companies can use their innovative resources with
varying degrees of efficiency (Brouwer and Kleinknecht, 1996) Efficient usage f R&D expenditures
can only be achieved by reducing the failure rate.

R&D intensity for a country is defined as the R&D Expenditure as a percentage of (GDP)
(European Commission, 2016). R&D, defined as a firm* s R&D investments as a proportion of its
total sales, is the major tool by which enterprises design firm specific technological knowledge as it
portays the investment share directed towards the creation and absorption of tehcnological knowledge
(Almor et al., 2004).

Based on The European System of National and Regional Accounts (ESA 2010) and System of
National Accounts 2008 - 2008 SNA the European Commission defines R&D intensity as the ratio

73



14™ International Scientific Conference Conference Proceedings
“Economic Policy in the European Union Member Countries”  © Silesian University in Opava, School of
September 14-16, 2016, Petrovice u Karviné, Czech Republic ~ Business Administration in Karvina, 2016

of a firm's R&D investment to its revenue (the percentage of revenue that is reinvested in R&D). The
sum of GVA at basic prices over all industries plus taxes on products minus subsidies on products
gives gross domestic product. GVA of the total economy usually accounts for more than 90 % of
GDP. As an aggregate measure of production, GDP is equal to the sum of the gross value added of
all resident institutional units (i.e. industries) engaged in production, plus any taxes, and minus any
subsidies, on products not included in the value of their outputs. GVA is the difference between output
and intermediate consumption (European Commission, 2016).

Therefore, definition of R&D intensity proceeds from the European Commission in this paper. We
use R&D Expenditure and Gross Added Value in each selected manufacturing branches.

Guzzini and lacobucci, 2014 developed a model to demonstrate that the higher propensity of
affiliated firms to invest in R&D may rely simply on the incentives provided by ownership shares in
controlled firms and may not require the presence of cooperative behaviour by member firms as
claimed in the literature on business groups. Brautzsch et al., 2015 used a technique that was more in
line with the nature of R&D, namely that it was an investment which already generates economic
effects (added value, outcome, employment). The stabilizing short-term effects derived from R&D
activities. In addition, R&D activities imply long-term effects i.e. an important contribution to growth
as well as to national and international competitiveness of the enterprises.

During the economic crisis (2008 — 2009) only a few enterprises were able to increase their R&D
Expenditure. The majority had to reduce their R&D funding considerably (Archibugi and Filippetti,
2011; Archibugi et al., 2013). A shortfall or disruption of R&D projects would have had negative
consequences during the time of crisis and beyond. A survey among beneficiaries of the R&D
program ZIM found that without public funding, the vast majority of firms would have been forced
to cancel or postpone their R&D projects or to downsize them as a result of the crisis (Kulicke et al.,
2010).

2.1 Subject of analysis

In the case of the Czech R&D program initiated the government has stimulated R&D in a wide
variety of industries, especially Tax Deductible in 2005. More R&D subsidies were initiated in
reaction to the economic crisis. The Czech Statistical Office (CZSO) evaluates the questionnaire VTR
- 5-01, on which we focus in our study offers funding R&D private sectors with all innovative
enterprises. There are including enterprises conducting R&D, regardless of whether it is their main
or secondary activity.

The choice is related to the manufacturing in the Czech Republic due to the fact that manufacturing
is considering the most significant industry for the development of Czech economics since it is the
largest sector of the Czech economy.

According to CZSO and its survey in 2014, the Czech Republic, like in most other EU countries
dominate R&D enterprises in the long term enterprises with principal activities in the manufacturing
industry. In 2014, these enterprises if expenses are conducted R&D accounted for 56% of the total
expenditure of the private sector and in enterprises under foreign-controlled, it was even two-thirds.

If in our country within the manufacturing industry goes most of the money on R&D in enterprises
with principal activities in the automotive and mechanical engineering (medium high-tech industries),
in advanced countries, the EU has often played prim called High-tech industries such as
pharmaceutical, electrical or aviation industry (CZSO, 2016).

The period taken into consideration is from 2007 to 2014 so as to examine the effect of the crisis
on R&D intensity in Czech manufacturing. The examined business are named in the text as
enterprises in accordance with 8 210 - 302 of The New Civil Code, in force since 2014.
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Table 1. Distribution of companies by industry branch

2007 2014
NACE Frequen | Partof | Frequen | Partof
cy sample cy sample
[%0] [%0]
10 Manufacture of food products 45 6.00 63 6.45
19 Manufacture of coke and refined petroleum 1 0.01 1 0.01
products
20 Manufacture of chemicals, chemical products 83 11.14 88 9.01
21 Manufacture of basic pharmaceutical products 20 2.82 28 2.87
22 Manufacture of rubber and plastic products 42 5.84 79 8.09
o5 Manu_facture of fab_rlcated metal products, except 92 1297 133 13.62
machinery and equipment
26 Manufacture of computer, electronic and optical 85 11.41 95 9.73
products
27 Manufacture of electrical equipment 96 12.8 124 12.70
28 Manufacture of machinery and equipment 185 24.83 247 25.30
29 l\r/laaillneurl;acture of motor vehicles, trailers and semi- 65 8.72 79 737
30 Manufacture of other transport equipment 31 4.16 46 471
Total 745 100 976 100

Source: Author’s calculation, CZSO.

Table 1 depicts the proportion of innovative enterprises in selected branches at the beginning of
the period studied. This means the total number of enterprises not divided by size or type of
ownership.! In 2007, 745 enterprises invested in research and development. The largest number of
enterprises was seen in the engineering and electrical industries. By 2014, the number of innovative
enterprises had risen to 976, while the proportion of individual branches had remained practically
unchanged.

One enterprise remained in CZ NACE 19. A growth in the number of innovative enterprises of
5.7% and 28.6% was seen in the chemical and pharmaceutical industries. The most pronounced
growth was seen in the rubber industry, in which an 88% increase in innovative enterprises was seen.

2.2 Methodology

The aim of the paper was to determine the share of the most important sectors in the manufacturing
industry in the R&D intensity of the Czech economy and to predict using the least squares method
whether the selected branches or the manufacturing industry as a whole will achieve the goals set out
in the Europe 2020 strategy by the year 2020. Secondary data were incorporated into two datasets,
with the first containing data on total R&D expenditure and the second containing the enterprises’
own expenditure not including government support. The Czech Statistical Office obtains information
about funding sources for R&D expenditure from R&D active enterprises. There were 1764 R&D
active enterprises in private sector in 2007. The number grew to 2391 enterprises in 2014. This
number includes enterprise regardless of their size and sector of competence. We selected enterprises
from the most R&D active manufacturing branch. (see Tab. 1) The period studied was divided
into the periods before and after the economic crisis. We propose the following hypotheses: 1) The
level of enterprises R&D intensity is increasing with the growth of GVA; 2) Czech manufacturing
enterprises fulfil the objective of “2020 European Strategy” - 2% R&D expenditure to GDP (GVA).
Our dependent variable is R&D intensity: measured as the ratio of R&D expense to GVA.

Li.e. domestic enterprises and enterprises under foreign control
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We quantified the R&D intensity and annual change of GVA in each manufacture branch before
and after the economic crises. For testing the statistical hypothesis and forecast of R&D intensity and
Gross Value Added we used statistical software Statistica 12.

3 Results

The Czech Republic Research and Development Results published by the CZSO indicate that
corporate expenditure in the manufacturing industry is on the increase. The private sector has made
the greatest contribution to the growth in research and development expenditure in the last two years.
In 2014, a total of 47.6 billion CZK was expended on R&D in this sector, i.e. more than half of all
expenditure on R&D in the Czech Republic. This growth was largely the result of means being drawn
from the Operational Programme Research and Development for Innovation which reached a climax.
The greatest growth in total expenditure in relation to GAV in the period 2007-2009 was seen in the
electronics industry, followed by the pharmaceutical industry.

Development of business enterprise R&D expenditure and the development of the total R&D
expenditure is depicted in the Figure 1.

80%

40%
10

® 28

50% ® 19

50% 100%

) 29

Total R&D Expenditure

022

-80%
Business enterprise R&D Expenditure

Fig. 1.Development of R&D Expenditures before the crisis (Source: Author’s calculation; CZSO)

Business enterprise R&D expenditure was different before and after the crisis. The growing total
and business enterprise R&D expenditure before the crisis were seen in the pharmaceutical industry,
metalworking, manufacture of food products and manufacture of motor vehicles, trailers and semi-
trailers. Manufacture of motor vehicles, trailers and semi-trailers grew the most. Of the total R & D
expenditure and business fell in the automotive, electronic, coke-making and rubber manafacturing
industry. Business enterprise R&D expenditure and the total R&D expenditure have not changed in
the Manufacture of machinery and equipment n.e.c. GVA has not changed during the reference period
for Manufacture of rubber and plastic products. Manufacture of coke oven products grew by 31.7%
and Manufacture of food products grew by 4.7%. Business enterprise R&D expenditure grew directly
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proportionally with GVA only in the manufacture of food products. Enterprises in the manufacture of
machinery and equipment n.e.c. increased their R&D investment by 27.7%, despite a decline GVA
of 20.5%. The total R&D expenditure increased by 47.4% in the NACE 30. Significant government
support for R&D expenditure was in the manufacture of fabricated metal products, except machinery
and equipment. GVA decreased by 11.5%, but business enterprise R&D expenditure grew by 19%,
with the government's support by 37.6%. In the electronics industry R&D expenditures have
decreased the most. The decline in business enterprise R&D expenditure was 36.3%, total R&D
investment decreased by 29.7%.

The situation was different in the period 2009-2014. In seven sectors, enterprises increased their
R&D expenditure. This was in NACE 20, 22, 25, 26, 27, 28 and 30. Business enterprise R&D
spending grew more than total R&D spending. R&D expenditure increase in the automotive industry
too. The total R&D expenditure followed the trend of business enterprise R&D expenditure. Electrical
industry invests in R&D daringly. GVA growth was gradual, but enterprises have increased their
investment in R&D by 238%. Negative trend of development of R&D intensity is seen in Manufacture
of coke and refined petroleum products. GVA grew, but R&D spending declined by 24% and 33%. (see
Fig.2)
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Fig. 2. Development of R&D Expenditure after the economic crisis (Source: Author’s calculation; CZSO)

The observed sectors differed in R&D intensity in the monitored period. Data of R&D intensity is
not available for 2015. For known values for the period 2007-2014 calculation range forecasts
(prediction interval) was created by software Statistica 12 for the years 2015 and 2016. (see Table 2)
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Table 2. Development of business R&D intensity and prediction to 2015 — 2016

NACE 2007 2009 2014 2015* 2016*
10 0,36 0,43 0,34 0,38 0,38
19 0,18 0,54 0,11 0,09 0,16
20 2,14 2,65 2,95 2,96 3,35
21 7,15 7,53 5,82 5,07 4,80
22 1,00 0,77 1,25 1,03 1,12
25 0,42 0,56 0,88 0,88 1,01
26 3,26 2,47 2,71 1,73 1,71
27 1,30 1,63 3,55 3,05 3,51
28 2,08 2,27 3,93 4,17 4,87
29 2,75 2,30 2,87 2,51 2,66
30 5,98 6,96 8,01 8,96 8,74

(Source: Author’s calculation; CZSO)

4  Discusion

Financial means in corporate R&D are highly concentrated in the Czech Republic in spite of the
relatively large number of R&D units (2,400). If we divide the above total expenditure on R&D in
the private sector of 47.6 billion CZK into expenditure by individual corporate entities, a quarter
(25%) of expenditure came from the budgets of just ten enterprises. The volume of their expenditure
was matched by the means expended by the 90% of R&D units with the lowest expenditure. A half
(48%) of all R&D expenditure in the private sector in the Czech Republic further corresponded to the
investments of the fifty leading corporate entities.

5 Conclusion

This paper analyses the R&D Expenditure and firm Gross Added Value. Czech Republic ranks among
‘innovation’-driven economies, where companies compete by producing and delivering new and
different products and services by using the most sophisticated processes.

R&D Investment in the private sector in the Czech Republic is at a relatively high level within the
EU. In the studied period of 2007 — 2014, R&D expenditures by enterprises meet the target set by the
2020 European Strategy” for the private sector. R&D activities imply long-term effects an important
contribution to growth as well as to the national and international competitiveness of the enterprises.

During the economic crisis of 2008 — 2009 a few firms were able to increase their R&D
expenditure; the majority had to reduce their R&D budgets considerably (Archibugi and Filippetti,
2011; Archibugi et al. 2013). Businesses in the food and other industries have increased their R & D
spending the most in the period before the economic crisis. Enterprise R&D intensity declined in the
period after the economic crisis. The R&D intensity grew after the economic crisis in the manufacture
of fabricated metal products, except machinery and the manufacture of electrical equipment. Our result raises
the question of the macroeconomic effect in the case of an alternative use of public money. Fiscal
policy measures used during the economic crisis covered a variety of applications. The R&D Tax
Deductible program which can be added to investments in manufacturing was only one type of
support.

The hypothesis “The level of enterprises R&D intensity is increasing with the growth of GVA”
failed to confirm for all sectors. The hypothesis is valid for the manufacturing industry as a whole.

Czech manufacturing achieved the R&D Investment objective for the “2020 European Strategy”
in 2013. Our second hypothesis was confirmed. The processing industry is only one part of the private
sector for R&D Investment. Therefore, it is possible to own R&D expenditures in this sector increase.
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Fiscal policy and R&D support programs outside the manufacturing industry stimulates other sectors
for R&D spending.

Future research of the R&D intensity could consider the impact of R&D expenditure to ownership
shares and the size of the controlled companies. Or how soon could Czech Republic close the R&D
gaps against developed EU countries (Sweden, Denmark).
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Abstract

The changes in age distribution of society should affect economic performance in many countries. There are
three main channels through which population ageing might influence long term economic growth: the size of
the workforce, amount of savings and labour productivity. The pessimists argue that ageing leads to decline of
both savings and firm’s investment, slower capital accumulation and lower productivity. The optimistic view
refers to changes of individual saving schemes and longer working life. The purpose of the paper is to evaluate
the effects of ageing on economic performance. We analyse how the ongoing changes in age structure of
population can affect selected determinants of the long term economic growth in OECD countries. On the basis
of short literature review we try to describe theoretical relationship between the ageing and long term economic
growth. The quantitative analysis could help to verify the importance of the ageing for prosperity. In general,
the effects of demographic changes on economic output are ambiguous. Population ageing can harm
accumulation of physical capital but the effect on productivity is doubtful. Thus, the adverse effects resulting
from national accounting might be compensated by productivity increase.

Keywords
The ageing, long term economic growth, labour supply, savings, investment, productivity
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1 Introduction

Many industrial countries have been facing the transformation of the age distribution of society. The
changes in size of working population, savings schemes and productivity growth are three main
channels through which population aging affects the growth of national economy. Pessimists suggest
that the aging can harm economic growth because of lower savings of the elderly. It should lead to
decline in firm’s investment, capital accumulation and labour productivity. They also worry about
the decrease of innovations, financial market instability or increase of public expenditures. The others
argue that the aging can actually stimulate economic growth because people will adjust by saving
more and working longer.

The increase of relative number of the elderly and slower growth of population and workforce are
results of both higher life expectancy and lower fertility. The ongoing decline in mortality of all age
cohorts influences the support ratio. This measure is expected to decrease but if the elderly decide to
stay longer at work, the ratio of working age population to the total population might also raise. The
second cause of population aging is the fact that families have less children. While the increase of
fertility rate (and labour force) likely enhanced economic growth after the Second World War, the
opposite should occur in the future. The old dependency ratio, i.e. the ratio of old people to those of
working age, will increase as young age cohort is diminishing. The changes of these two variables
indicate the effects of ageing on workforce and thus likely on economic output.

It seems that the ageing of population couldn’t have entirely negative effects on economic
prosperity. How does the aging influence economic growth in the long run, it depends on relative
changes in labour supply, physical and human capital and technological efficiency (Gomez and de
Cos, 2008). The goal of the paper is to identify the effects of the ageing on economy. Firstly, we
shortly describe how the demographic changes can affect the economic output. Secondly, we briefly
focus on the development of main indicators of population ageing. The analysis of relationship
between population ageing and labor supply, savings, investment and productivity is subject of
following chapters. The extent to which selected variables develop together is examined next. We
will also try to evaluate the importance of ageing for economic prosperity.
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2 Data and methodology

The ageing of society is often seen as a burden for economic growth in the long run. We will try to
identify the relationship between the related demographic variables and selected determinants of long
term economic growth. The choice of variables is based on growth theory that is briefly mentioned
in the article. The main demographic measures are fertility rate (defined as the number of children
per women), live expectancy at 65 (expressed as average number of years that person at that age can
expect to live) and population growth. The effects of ageing on labor force are measured by simple
support ratio (expressed as the share of population aged 15 to 64 (working age population) to total
population) and old dependency ratio (defined as the ratio of people older than 65 to the working age
population). The retirement age is expressed as average effective age of retirement (calculated by
OECD as a weighted average of withdrawals from the labor market at different ages over a 5-year
period for workers initially aged 40 and over). (The analysis includes only average effective age of
retirement of men.) Economic variables are savings (expressed as a ratio of national savings to GDP),
gross fixed capital formation and total factor productivity growth (both measured as annual change).
The enrolment ratio (measured as total enrollment in tertiary education as a percentage of the total
population of the five-year age group following on from secondary school leaving) represents human
capital variable. In the analysis all measures are used as an average annual growth rates that are
calculated as geometric average. The data covers 27 OECD countries over the period 1995 to 2013
and comes from statistics published by OECD, World Bank, IMF, UN and Conference Board. The
sample of countries includes 21 European countries (19 EU member countries), 4 Western Offshoots
countries and 2 Asian countries.!

On the basis of descriptive statistics we try to evaluate how the population ageing should affect
economic growth. First, we shortly describe the development of measures of demographic changes.
Secondly, we use simple linear regression to identify possible relationship between ageing and long
term economic growth. It isn’t perfect method to analyse the effects of ageing on economic
performance but it can reveal potential dependencies. In other words, simple linear regression might
help to imply the importance of population ageing for economic prosperity. Thirdly, we calculate
correlation matrix to verify the results of simple linear regression. This inverted technique allows us
to assess the theoretical assumptions and then highlight other possible connections between
population ageing and economic performance.

3  The population ageing and long term economic growth

Neoclassical theory claims that aggregate output is determined by the size of labour force, the amount
of disposable capital and used technology. Thus, the population ageing can influence national
economy through changes in working population, savings and productivity. If the industrial countries
experience diminishing labour force and raising number of retired persons then the long term
economic growth might be slower. Under these circumstances the economic output depends on
relatively smaller ratio of aged workers. (On the contrary, larger share of working age population can
contribute to successful economic development.) However, not only labour supply but also savings
are usually higher in working population compared to the elderly (Bloom, Canning and Fink, 2008
and Bloom and Sousa-Poza, 2013).

Theoretically, there should be statistically significant relationship between demographic variables
and aggregate savings. Life span hypothesis suggests that people tend to smooth consumption over
the life cycle. The younger cohorts usually borrow money to finance spending and its average
propensity to consume is higher. The elderly are expected to behave similar way. They deaccumulate

! These countries are Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Ireland, Italy, Japan, South Korea, Netherlands, New Zealand, Norway, Poland, Portugal, Slovakia,
Slovenia, Sweden, Switzerland, the

United Kingdom and USA.
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savings to raise money for consumption or save less than during working life. Thus, the working
people are the main savers in the economy. They have usually higher earnings and both lower
propensity to consume and higher propensity to save. Feldstein (2006) implies that the faster the
growth of population is the higher saving should be. It can explain why population ageing and slower
population growth can decrease the share of income that is saved. Afterwards, smaller amount of
national savings might also lead to decline of firm’s investment that slows down the rate of
implementation of new technology and harms the productivity growth.

Similarly, Carone et al. (2005) argue that the ageing affects real economy directly through labour
supply and productivity. The main determinants of productivity are quality of workforce, capital
intensity and total factor productivity. The labour quality depends on the quality of human capital and
age structure of the workforce. It is worth to keep in mind that individual age cohorts have different
stock of human capital and their productivity varies over the life cycle. The capital to labour ratio is
influenced by saving rate and marginal return of capital. And total factor productivity largely reflects
technological progress and rate of innovation. Carone et al. (2005) also emphasize that total factor
productivity is rooted in labour inputs.

In general, ongoing demographic changes might influence investment to human capital because
longer longevity makes people more valuable assets (Bloom et al., 2001). Thus, the population ageing
should be associated with increasing accumulation of human capital. Bloom and Sousa-Poza (2013)
suggest that lower fertility rate usually means healthier, clever and better educated children because
parents devote sources to smaller number of descendants. As health, knowledge and education are
transformed into higher productivity, lower fertility rate can stimulate economic growth. (It should
be one of explanation of the negative relationship that is identified in Fig. 1.)

According to Gémez and de Cos (2008) both the education and learning by doing affect the quality
of human capital and hence the productivity of the economy. Because the balance between formal
education and experience is usually reached when individuals are between 35 and 54 years old, the
economy with the larger share of prime age workers could be more productive. Therefore, labor
productivity is influenced not only by the quality of human capital but also by the age structure of
society. Feldstein (2006) further suggests that every generation of new workers acquires better
education and skills. And if the younger cohorts obtain new skills more easily than the elderly then
population ageing tends to decrease productivity.

The endogenous growth models offer additional channels through which the demographic changes
might affect economic performance. For example Prettner and Prskawetz (2010) mention the amount
of scientists that determinates the rate of technological progress, changes in demand for innovative
goods as well as the changes in human capital and thus labour productivity. Prettner (2013) also
emphasizes technological progress as a key determinant of long term economic growth. If the
population ageing can influence the incentives in research and development then the product per
capita can be changed either. Finally, Prettner and Prskawetz (2010) point to the endogenous models
with human capital. The positive relationship between educational productivity and income per
capita is the outcome of these models. In this case society can compensate negative effects of ageing
by investment to education (and human capital).

4  The demographic changes, labour force and economic growth

The demographic transition leads to changes in size and age structure of population and workforce.
In selected OECD countries the average annual population growth was between the year 1995 and
2013 only 0,49%. The exceptions are Australia, Ireland and New Zeeland where the annual growth
exceeded 1%. Other relatively rapidly growing societies in the Europe were Spain (0,9%), Norway
(0,8%) or Switzerland (0,76%). On the other hand, Germany, Hungary and Poland experienced the
decline of population growth. In the Czech Republic the population size had increased by 0,09% per
year.
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There are two important factors causing population ageing. First, the average fertility rate in OECD
countries had decreased by 0,11% over the period of 1995 to 2013. The largest decline was observed
in Korea (1,74%), Poland (1,62%) or Slovakia (1,2%), whereas the fastest increase was recorded in
France (0,9%) and Slovenia (0,85%). The average growth rate of fertility rate in the Czech Republic
was about 0,7% per year. Second, the life expectancy at 65 increased between the year 1995 and 2013
it in selected OECD countries about 18,73% and the average annual growth was 0,87%. The Czech
Republic, Ireland, Korea, Poland and Slovenia experienced annual increase higher than 1%. The
slowest growth around 0,55% was recoded in Sweden. People in the Czech Republic could expect to
live about 14,45 years after 65" birthday in 1995 but in the year 2013 in was 17,5 years. The life
expectancy at 65 had increased by 0,8% per year.

The ongoing demographic changes in OECD countries raise the questions about the effects of
ageing on aggregate output and long term economic growth. There is negative but insignificant
relationship between population growth and GDP per person employed. However, Fig. 1 shows
negative relationship between average annual fertility rate and average annual growth rate of GDP
per person employed. (If we take into account only the European countries, the findings are very
similar.) It means that the lower fertility rate is associated with the higher economic growth per person
employed. (This findings are in compliance with prediction of Solow growth model.) In case of life
expectancy at 65, there is a significant positive relationship but we must be caution because of
causality. It is possible that higher economic growth creates conditions facilitating longer life after
age 65 (e.g. better health care or long term care). However, economic theory suggests that the
relationship between economic performance and demographic changes is likely more complex.
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Fig. 1. The fertility rate and GDP per person employed, average annual growth rates (Source: OECD, World Bank)

As mentioned above, the most obvious relationship between demographic changes and economic
performance should be through the effects on labour supply. The simple support ratio is often used
as a measure of the relative size of labour force. It is calculated as a share of people aged 15-64 to
total population. If we consider selected OECD countries, this ratio remained between the years 1995
and 2013 practically unchanged. (Excluding non-European countries don’t change our findings.)
However, we can observe some differences among counties. Slovakia and Poland experienced the
average annual growth rate of simple support ratio higher than 0,3% whilst we can see the negative
growth in Japan (0,6%), Italy (0,3%) or Denmark (0,2%). In the Czech Republic we can see annual
increase around 0,02% during this period. The relationship between the average annual growth rate
of simple support ratio and average annual growth rate of GDP per person employed over the period
1995 to 2013 shows Fig. 2. (If we focus only on the European countries, we can see more statistically
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significant relationship.) It suggests that the share of working age population to total population is
positively associated with GDP per person employed. In other words, all countries had positive
economic growth per person employed, but this growth was slower in economies experiencing lower
growth (or decline) of share of working age population. This finding meets the predictions of
endogenous growth model (see Prettner and Prskawetz (2010)).
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Fig. 2. The simple support ratio and GDP per person employed, average annual growth rate (Source: OECD)

The development of the share of the elderly can be measured by the old dependency ratio. It is
ratio of older dependents, i.e. people older than 64, to the working age population, i.e. those ages 15-
64. The average annual growth rate of old dependency ratio in selected OECD countries was 1,37%
but total increased was 66,56%. (If we consider only the European countries then the average annual
growth rate of old dependency ratio was 1,21% and total increased was 52,13%.) Between the year
1970 and 2013 the fastest annual growth rate of this measure can be seen in Sweden (2,06%), Italy
(2,45%), Japan (3,80%) and Korea (3,95%). The exception is Norway where this ratio decreased
annually by 0,25%. In the Czech Republic old dependency ratio had increased by 1,31% per year and
total increase between selected years was 36,48%. If we look at the data, we can’t see any significant
relationship between old dependency ratio and GDP per person employed. It means that rising share
of older people to working age population shouldn’t harm economic growth.

The negative effects of ageing on economic performance can be suppressed by adjustments in
labour supply or institutional framework. Both reforms of pension system and labour markets could
provide later the retirement age, higher labour participation of women or earlier entrance of student
to labour markets (Borsch-Supan, 2013). If is it right, we should see some changes in the age when
people go into retirement. Then average effective age of retirement should be positively correlated
with an increase of life expectancy. In spite of relatively high increases of both life expectancy at
birth and the share of the elderly to total population, average effective age of retirement remained in
OECD countries almost unchanged. Although people might change economic behaviour in the future,
the data suggests that adjustment in length of working life has not occurred yet.

5 Effects of the ageing on savings, investment, human capital and productivity

In theory, higher dependency ratio is associated with the decrease of savings needed for investment.
Actually, we can’t see any statistically significant relationship between average annual growth rate
of savings and the average annual growth rate of selected demographic variables. For example,
between the year 1996 and 2013 the saving rate remained the same, but the old dependency ratio had
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dramatically increased. The mentioned negative but insignificant relationship between average
annual growth rate of saving rate and average annual growth rate of old dependency ratio is obvious
from Fig. 3. (This relationship is among European countries even less statistically significant.)
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Fig. 3. The old dependency ratio and savings, average annual growth rates (Source: World Bank, IMF)

The poor reliance of saving on changes in demographic structure of society doesn’t mean that it
couldn’t change in the future. And if the ageing of society leads to changes in savings or changes in
labour supply influencing returns of investment, the result should be the changes in firm’s investment
(IMF, 2004). By the way, Fig. 4 presents relatively strong relationship between average annual
growth rate of simple support ratio and average annual growth rate of gross fixed capital formation.
(We exclud extreme values for Japan. And if we exclude other non-European countries, the results
remain practically the same.) It means that countries experiencing slower or negative annual growth
rate of ratio of workforce to total population have also lower growth rate of capital formation. This
finding should partially confirm the concerns that the population ageing can have negative effects on
capital stock. One of the explanations might be that countries facing decline of workforce need less
capital formation to keep capital intensity unchanged.
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Fig. 4. The simple support ration and gross fixed capital formation, average annual growth rates (Source: OECD)
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The economic growth depends not only on accumulation of physical capital. The quality of human
capital plays an important role too. The chapter 3 implies that the human capital is the crucial
determinant of labor productivity and affects total factor productivity of the economy. The empirical
findings support theoretical suggestions (see chapter 3). The available data shows the negative
relationship between the average annual growth rate of fertility rate and the average annual growth
rate of total factor productivity. It should mean that lower fertility rate leads the higher human capital
accumulation and economic productivity. Fig. 5 shows positive relationship between the average
annual growth rate of simple support ratio and the average annual growth rate of total factor
productivity. In other words, the countries with lower growth rate of working age population to total
population experienced slower growth rate of total factor productivity and vice versa. (This
relationship is more statistically significant if we consider only the European countries.) The negative
effect of the ageing should imply limited implementation of innovation where the societies face
relative decline of work force.
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Total fac‘tor@roduc‘tiuitv growth (%)
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Fig. 5. The simple support ration and total factor productivity, average annual growth rates (Source: OECD, The
Conference Board Total Economy Database™)

6 The population ageing and long term economic growth

Tab. 1 presents the correlation matrix of main indicators of population ageing and selected
determinants of long term economic growth. The calculations include the average annual growth rate
of variables to verify the potential dependence of economic performance on demographic structure
of society. It covers 27 selected OECD countries over the period of 1995 to 2013. The critical value
for a confidence level of 95% is 0,3809 and -0,3809 for n = 27. The correlations confirm some above-
mentioned findings.
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Table 1. The ageing and determinants of economic growth, correlation matrix

FR | LE65 | PG SSR | ODR |AEAOR| S GFCF | TFPG | ER |GDPpPE
1 -0,276 | 0,2566 |-0,4839 | -0,2919 | 0,4173 | 0,0069 |-0,1699 | -0,4495 | -0,24 |[-0,6955 |FR

1 -0,061 | 0,2265 | 0,2845 | -0,0462 | -0,1958 | 0,1108 | 0,3165 | 0,3714 | 0,5232 |LE65
1 [o041912 [-03152] 03712 | 0,1837 | 0,419 [-0,1622 [-0,6799 | -0,2559 |[PG

1 |-04238]-0,0241] 01615 | 0,6319 | 0,4757 | 0,1312 | 0,6882 [SSR
1 |-0,1684[-0,2689 |-0,8971 | 0,2568 | 0,1302 | 0,1224 |ODR
1 | 031459 | 0,1334 [-0,2523 | -0,2355 | -0,2699 | AEAOR
1 | 04334 |0,0311 [-0,1747 | -0,175 |s
1 0,308 [-0,2152 | 0,3868 |GFCF
1 | 02489 | 0683 |TFPG
1 | 04802 [ER

1 |cDPpPE

Source: Author’s calculation.

If we look at Tab. 1, we can see some false correlation (e.g. the correlation between life expectancy
at 65 and fertility rate) but other calculations might be theoretically explained. For example, there are
statistically significant correlations between simple support ratio and fertility rate and between simple
support ratio and old dependency ratio. Decreasing fertility rate leads to drop of total population and
simple support ratio have to rise. (Assuming that the decline of younger cohorts is relatively higher
than decline of total population). And if the increasing number of the elderly causes the growth of the
old dependency ratio then the share of working age population to total population must be decreasing.
Similarly, the positive correlation between the growth of GDP per person employed and life
expectancy at 65 might imply that richer societies can devote more resources to support the elderly.

We also find significant positive correlation between population growth and gross fixed capital
formation. As mentioned above, the countries experiencing slower population growth need less
capital accumulation to keep capital intensity stable. Alternatively, if the society maximize the
consumption per worker then slower population growth causing decline of consumption of capital
leads to smaller marginal product of capital. The drop of marginal product of capital brings about
decrease of saving rate and firm’s investment. This explanation is based on Solow growth model.
(However, if we exclude non-European countries, this relationship remains positive but statistically
insignificant.)

Gross capital formation is also positively correlated with simple support ratio and negatively
correlated with old dependency ratio. Once more, if the economy experiences decrease of share of
working population to total population then society doesn’t need to devote so many sources to the
accumulation of physical capital. The same is valid for old dependency ratio which measures the
share of the elderly to working population. Finally, we notice the positive correlation between savings
and gross capital formation. It confirms the fact that higher national savings are transformed into
larger amount of physical capital. (In case of the European countries the relationship between gross
capital formation and old dependency ratio and relationship between gross capital formation and
savings are statistically insignificant. On the other side, we find significant positive correlation
between gross capital formation and total factor productivity growth.)

The negative correlation between fertility rate and total factor productivity growth should be
explained by higher quality of human capital (see Bloom and Sousa-Poza (2013)). Better education
and superior skills to adopt latest technology make young cohorts more productive. In other words,
higher investment in human capital leads to more productive economy. It could compensate the
negative effects of labor force decline on long term economic growth. (However, this relationship is
among the European countries also negative but statistically insignificant.) This assumption is
partially confirmed by negative correlation between population growth and gross enrollment ratio.
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On the other hand, there is significant positive correlation between simple support ratio and total
factor productivity growth. Gomez and de Cos (2008) or Prettner and Prskawetz (2010) offer some
explanation which were mentioned above. It seems that skills and experiences of workers and demand
for innovations play an important role in determining productivity.

In accordance with Solow growth model, there is likely negative relationship between the fertility
rate and growth of GDP per person employed. (We can also see negative but insignificant correlation
between population growth and growth of GDP per person employed.) If the decrease of fertility rate
leads to lower rate of working population then higher capital intensity can cause increase of GDP per
person employed. The positive correlation between simple support ratio and GDP per person
employed supports previous findings of this paper. If the shrinking share of working population is
associated with decrease of total factor productivity then the decline of simple support ratio can cause
decrease of GDP per person employed. In other words, the increase of simple support ratio likely
leads to the growth of labor productivity. The positive correlations between GDP per person
employed and gross fixed capital formation, total factor productivity growth or enrollment ratio
indicates that higher capital intensity, multi factor productivity or human capital can stimulate
economic growth.,

The correlation matrix also suggests that the population ageing doesn’t harm some important
determinants of economic growth. First, there is positive but statistically insignificant relationship
between simple support ratio and saving. So it is not definite that the falling share of working age
population to total population has negative effect on national savings. In case of old dependency ratio,
we can see negative but also insignificant influence of rising share of the elderly to working
population on national savings. The same is true for dependence of savings on life expectancy at 65.
Secondly, we don’t observe that the ageing leads to longer working live of individuals because the
average effective age of retirement remained unchanged. Finally, the increasing ratio of the elderly
to working population doesn’t supress the growth of GDP per person employed.

7 Conclusion

Although used analyses allow only limited insight into relationship between population ageing and
economic performance, we can make some suggestions. The development of demographic variables
and determinants of long term economic growth over the period 1995 to 2013 indicate that
demographic changes might affect long term outcome in selected OECD countries. First, we can
notice negative effects of both slower population growth and decline of working age population on
gross fixed capital formation. On the other hand, population ageing likely haven’t harmed national
savings yet. The decrease (or stagnation) of simple support ratio also has had negative influence on
total factor productivity and GDP per person employed (i.e. labour productivity). (But higher share
of people aged 65 or older hasn’t caused the decrease of GDP per person employed.) Fortunately, the
decline of fertility rate is seems to be positively associated with total factor productivity growth.
Therefore, potential undesirable effects of demographic changes on economic performance should be
suppressed by improvements in human capital, labour productivity or total factor productivity. (In
general, although statistical significance of indicated relationships might vary among different groups
of countries, the results are relevant for all industrial countries.)

These findings don’t offer unambiguous answer whether the population ageing has adverse effects
on economic output. Some determinants of long term economic growth have worsened as the societies
have gone through demographic changes. The development of other determinants is seemed to be
favourable to compensate the detrimental influence of population ageing. And of course, some
variables associated with economic prosperity have remained unchanged. As a result, anticipated
negative effects following from national accounting should not occur or should be softened by
changes in productivity (and by structural reforms). However, more precise analyses are needed.
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Abstract

The aim of the article is to compare the growth of debt in single countries of European Union, special Slovak
and Czech Republic, not only on local government level but also in public sector as such and to offer a
suggestion adjustment. The topic of the growth of public debt is being an important part of discussions and
summits in coherence with financial crises. We analyzed the debt of Slovak republic as a country, debt of
local government and municipalities, too. The same analyze we did for Czech Republic. The last part of
article includes comparison of single results of both countries and we are providing some suggestion
adjustments for a better financial management of single countries and local units that can be used in the near
future.
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1 Introduction

An important part of maintaining the financial health of public finance for the local and
regional authorities is an undoubtedly the control of their debts. Due to this fact it is required to
regularly publish a database with those information that are concerning their financial health in
order to make them more available to the citizens and also in order to allow citizen to compare them
according to the key indicators. Based on this, the informed citizen can put a pressure on mayors,
supervisors and chairmen of higher territorial units in order to farm responsibly.

In order to evaluate the current status of public finance, it is an important indicator the structural
primary balance of public administration that assesses the results of operations of the public sector
for the previous period. It represents the value of the budget balance of public administration,
adjusted by the economic influence of business entities of the state administration, by the entities of
local government and by the National Bank of Slovakia, further the impact of the economic cycle,
one-off effects and the costs aimed to manage government debt.( The office of RRZ, 2015)

2 The comparison of the development of regions in SR and CR

As a first indicator that will give us relevant comparison is the development of the structural
balance of public administration that is controlled by the independent institution- Council of fiscal
responsibility in Slovak Republic. In the Czech Republic, there is a supervising authority the
Ministry of Finance of Czech Republic.
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Fig. 1. The comparison of the development of structural balance of the public administration in SR and CR ( %)
(Source: www.ec.europa.eu)

According to the above-mentioned chart related to the development of structural balance of
the public administration, the Slovak Republic has reached higher values in comparison with Czech
Republic, for the monitored period. In 2012, the balance has grown in the Czech Republic to the
level of 4%. It was due to the fact of lower households expenditures for the final consumption. In
recent years, there has decreased also the economic activity of the country, on average there was
also a significant reduction in economic performance of many other EU countries. (Czech
Confederation of Commerce and Tourism, 2013.) Due to the consolidation, the Slovak republic
could significantly reduce the balance of the public administration for years 2011-2013.
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Fig. 2. The comparison of the development of public debts in SR and CR ( %)
(Source: www.ec.europa.eu)

In terms of debt limits we can evaluate the development of the public debt in Czech
Republic as a sustainable to the maximum limit of 50%, the highest value was reached in 2013 at a
level of 45.12% of GDP. On the contrary, the Slovak Republic has exceeded the level of 50% from
2012 and thus has revised down to the level of the third sanction band in 2014. Already in 2013,
after reaching the second sanction zone, there was sent a letter by the minister of finance, to the
National Council referring the reasoning the levels of debt. In 2014, there has decreased the debt to
the level of the second zone (53-55%) due to the new methodology ESA2010. (Fisher, R. 2016.)
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In order to the international comparability of the fiscal position we can use an indicator — the
gross public debt that represents the obligations of individual countries in relation to the creditors.
In the chart we can see that, for the period of the first three years, there was approximately the same
increase in gross debt, but in 2012 there was slightly higher increase in Slovak Republic compared
to our neighborhoods. (Pollitt, Ch., Bouckaert, G. 2011) The reason could be the upcoming
parliamentary elections, as we have already previously mentioned. Its growth in SR has further
continued again, in contrast with the Czech Republic, that has entered downward trend, especially
in 2014. Since 2013, there is the Stabilization plan of the government debt in Czech Republic,
which is lead under the auspices of the Ministry of Finance of the Czech Republic, associated with
the effective involvement of the available liquidity of the Czech state treasury together with the
budget surplus of the Czech Republic. (MFCR. 2014) In 2014, there was a decrease of the Slovak
debt due to the enacted one-off measures that should be supportive to reduce debt also in the future.
(Ochotnicky, P. 2012)
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Fig. 3. The comparison of the development of the debt per capita in SR and CR (in Eur)
(Source: www.ec.europa.eu)

With the increase of Slovak public debt since 2012, there is also increasing the debt per capita that
is comparatively higher than in the Czech Republic. Even according to the chart we can see, that in
2009 the debt has exceeded the level of 5.000 Euros and in 2010 the level of the debt per capita in
the Czech Republic is only slightly higher than in our country, in amount of 5.233 Euros. It
represents a slight decrease compared with the previous year. In 2014, the amount of debt per capita
has reached the maximum value in Slovak Republic on the level of 7.460 Euros, in the conditions of
Czech Republic in amount of 6.007 Euros per capita, while the debt has been slightly increasing
over the past three years. (Greene, J. 2012)
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In order to compare the development of regions in SR and CR we can use the indicators of the
development related to the debt service and the regions debt per capita. In Czech republic, we have
chosen 8 regions; in Slovak republic were selected 8 higher territorial units.
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Fig. 4. The comparison of the development of the debt servise in SR and CR (in Eur)
(Source: MFSR, MFCR)

The amount of expenses associated with the servicing of debt could be shown by the values
in the chart related to the development of debt service. In Slovakia, there are reached the highest
values in Trnava, Trenéin and Zilina region in 2013. The lowest figures are reached in Predov
region and also in Bratislava region. In the Czech Republic, there are reached the highest amounts
in Stredogesky (Central Bohemian) region and Ustecky region and the lowest amounts are reached
in Jihomoravsky region (South Moravia).

In the chart, there are presented the data related to the amount of debt per capita of the
relevant region, where we can see in average the difference of double amount of the debt in Czech
regions than in the Slovak regions. This result can be evaluated also from the positive angle; the
Slovak regional centres are not so heavily indebted concerning the number of population living in
cities than in a case of Czech cities, where the debt was significantly higher. According to the
previous analysis, in the chapter five, we know that the Czech regions have been investing into the
development of infrastructure in recent years, further into the reconstruction of hospitals,
modernization of sports facilities, improving of education. Typically, the Czech regions are
increasing their debts over years. For this purpose they spare money in order to reduce this overall
debt due to the one-time pay in a certain time period (of about 10 years) and thus to reduce
expenses associated with the servicing of the debt. (Gruber, J. 2011.)

Due to the indicators related to the basic balance, to the total debt, to the debt service and to
the amount of debt per capita we can compare the development of the debt in regional cities during
the monitored period in Slovakia and the Czech Republic. (Kusnirova, J. — Vélek, J., 2014)
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(Source: MFSR, MFCR)

Comparing the evolution of total debt in the regional cities in Slovakia and in the Czech
Republic we can see on the chart, that the lowest amount of the debt relative to the current income
for the previous year, are reached, in average, in the regional town Zlin in the Czech Republic and
in Banska Bystrica in Slovakia. On the contrary, the highest amount of the debt is reached by the
cities of Olomouc and Bratislava.
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For the next indicator related to the development of the debt service we could only compare
the data from 2011, as there does not exist any longer period related to the Czech regional cities. It
should be emphasized, that some of the figures that are visible in the previous year, might be caused
by the inclusion of all repayment of early lump debts that should not be counted as expenditures for
the repayment of principal and interest payments. Following this fact, this indicator is not entirely
credible, due to the fluctuations that are shown on the Slovak and also on the Czech side. Resulting
from the chart data, we can see, that the highest level of expenses associated with the servicing of
the debt is reached by the regional city of Olomouc and Bratislava.
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Fig. 7. The comparison of the debt per capi}a in SR and CR (in Eur)
(Source: MFSR, MFCR)

The lowest amount of the debt per capita is reached in Slovakia in 2013 in the city Banska
Bystrica- in amount of 116 Eur, in the Czech republic it is reached in the regional city Zlin, where
the amount of the debt per capita in 2012 was reached in the amount of 144 Eur. The highest level
is reached in Slovakia in amount of 522 Eur- in the regional city Zilina in 2009, in the Czech
republik in 2014 (excluding Prague) was the highest amount of the debt per capita reached in
Olomouc (in amount of 796 Eur), that is hardly struggling with their debt.

3 Possibilities of the debt regulation

There are many ways, how to regulate the debt of countries, particularly the setting of the
effective fiscal policy. It should concern especially budgets, in that the total amount of expenses
should be not exceeding the total amount of revenue. During the implementation of the budget,
there may occur some unexpected deviations, to which respond the government. In case of the
positive effects, the government may use the additional resources in order to reduce deficit and debt
(acceleration of consolidation) or the new measures worsening the budget balance, particularly
through the higher expenditures and risk coverage of the budget. Conversely, in case of some
unpredicted negative effects, the government may either adopt some additional measures to comply
with the budgetary objectives or it may translate these influences into the deterioration in the budget
balance. In most cases, the final result consists in a combination of the unpredicted effects, the risks
coverage and also of some relevant measures of the government. (Hyman, N. 2011)
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It is necessary to pay a relevant attention to the current level of indebtedness and to strive for
its gradual reduction or its single repayment, due to the recoverable financial payment or due to
more preferable loans that would ultimately represent lower burden for the economy. Certainly, it is
important to not borrow even more than it is really necessary. The implications of the present
actions will be bear by the future generations as their burden, even without their any intervention. In
terms of the potential impacts on the economic growth, there are very important some relevant
presumptions related to the disbursement of EU funds, beside the management of public finance
and also in addition with the established budget targets.

In a case of the fiscal responsibility policy, there should be established more strictly rules for
its compliance, such as a reduction of penalty bands to the level of 40-45%, only from this point the
government representatives would be forced to think more in deep how to set up the budget for the
following period in order to meet this threshold and to not exceed it. Slovakia and also the Czech
Republic could be thus inspired in relation to the compliance of the stabilization of the state debt
ratio for the last two years, where they are successful, even though the rules of the fiscal
responsibility are sill not anchored in the Constitution.

3.1 Possibilities of the debt regulation in the Czech Republic

The municipalities and regions in the Czech Republic can obtain some forms of subsidies that
are paid based on the comprehensive financial relationship of the state budget to the local budgets,
based to the grant from the chapter of general public treasury administration, further based to the
subsidies of the chapters of individual ministries, state extra-budgetary funds to the EU funds.
Municipalities also receive subsidies from the regional budgets. The most of the grants are given for
the specific purpose and they are liable to the accountancy. Their nature is in a form of ordinary or
capital subsidies. Difficulties in obtaining grants for the villages consist in the excessive complexity
and in the lack of transparency of the system and also in a long-term continuing lack of rules by its
provision. Generally, in the Czech Republic, there is too high proportion of special-purposed
subsidies; typically they represent up to two thirds of the total amount of subsidies given for the
specific purpose. The main sources of income in the Czech Republic regions are the subsidies from
the state budget. In particular, it is more-less the contribution that serves for the state administration.
Local government entities may also use the financial funds from the structural funds of EU.
(Provaznikova, R. 2015.) However, the state is not liable for the way of farming the villages and
regions

The reasons of debt increase in the Czech Republic on the basis of the analysis:

e non-profit projects (their implementation does not bring any additional financial funds
in order to reduce debt by its repayment),

e allocation of grants and criteria for allocation of investment subsidies,

e implementation of the EU structural funds (it requires some mutual participation in
relation to the project financing),

e easy access of villages to obtain loans (they represent the low-risk clients),

o lack of regulation of property rights, the sanction mechanisms (relevant settlement of
the debt limits in regions - villages, the Act related to the management of local
authorities can limit it only indirectly, there is an absence of a forced administration)

e introduction of a ban on the speculative investments for the local authorities (they
have the opportunity to execute a business also on the capital market)

e there is missing some agency or a monitoring body that would monitor and take
control over debts and would analyse the credit risks (there are only two private
agencies providing a credit rating)
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e a transparent reporting of finance in communities (villages) / regions (to not hide and
to not keep the amount of debt as a secret).

The risk of repayment of debts exists rather in smaller municipalities where they have not
sufficient administrative background and qualifications. The view on the indebtedness of
municipalities / provinces should be judged on the base of the purpose for the village indebtedness,
of the size of assets concerning the overall economic situation of the territorial unit.

The preventive measures of the regions should consist in the use of external resources to
finance capital expenditures and not to finance current ordinary expenditures. There should be
essential to implement relevant legislation in a case of bankruptcy that would further define the
procedures and steps to be taken in a case of region- and municipalities- insolvency. Further, to set
up some agency as an independent institution that would regularly monitor the size of indebtedness
of municipalities / regions, to introduce a scale of regular management ratings. At a present, the
Ministry of Finance of the Czech Republic is the monitoring body, but it serves rather to the general
overview. It operates only formally; its disadvantage is also the lack of the legal regulation that
would deal more in deep with the debt limits and with the manners how to post-pone highly
indebted municipalities, i.e. a recovery mode and a forced administration, as it is already
implemented for example in Slovakia. The main reason for it is a reliable and accurate display of a
settlement of the municipalities and regions, based on that is further derived an overall evaluation of
management methods and a possible regulation in debt.

3.2 Possibilities of the debt regulation in the Slovak Republic

The Council of a Fiscal Responsibility in the Slovak Republic (The office of RRZ, 2015.)
refers to a number of risks associated with the implementation of national fiscal responsibility rules
for the Slovak Republic in the future. On one hand, there is positively evaluated that the
government continues to present its intention to achieve the approximately balanced budget in 2017.
Due to the compliance with this commitment at the European level, there can be enhanced the
credibility of Slovakia, in the eyes of investors. On the other hand, the intended aim to achieve the
medium-term objective brings several risks. The inadequate performance measures of the
government debt reduction beyond sanctioning zones are considered as the potential risks. It is
required to create a sufficient scope for the fiscal policy, especially in in good times, when the
economy produces higher tax revenues and lower expenses. The government has missed a number
of positive effects related to the acceleration of consolidation; on the other hand, there have
increased the aimed levels of the budgetary deficits by the actualization of the three-years budget.
According to the Council of a Fiscal Responsibility, the introduction of expenditure limits, which
are assumed by the constitutional law, could greatly help to the consolidation in good times.

The Council of a Fiscal Responsibility has identified the overestimation of non-tax revenues,
the low level of expenditures in the health sector and in the local government the saving
measurements without their further explanation. The decrease in debt, due to the permanent
measures of the government, should occur from 2016 for the first time. It is due to the planned
reduction in the deficit and the increase of the economic growth. Despite the fact that the disposable
income in years 2014 to 2015 have contributed to the reduction of the gross debt, it is not sufficient
to reduce sanctions outside the zones until 2018, even the government has met all the aimed targets
in the consolidation macroeconomic scenario of the Ministry of Finance. In such a case, the debt
would reach the level of 49.2% of GDP. So far, there is only one identified risk coverage in 2016. It
is the potential savings resulting from the co-financing that is resulting from lower spending of EU
funds, but this may be partly offset towards less favourable macroeconomic developments due to
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slower spending. Despite to the budgets draft, there were not created any reserves related to the
possible deterioration in the economic development and to the failure to meet budgetary targets.

From the long-term sustainability of the planned improvement in the structural balance of
the debt reduction in 2016, there is more favourable starting position. If these objectives are
fulfilled, the long-term sustainability of public finances in comparison to its level in 2015 will
improve. Meeting this objective in 2016 will depend on the priorities of the new government,
further on the continuity of transferring the control over the budget, including also its early
awareness with the possible positive and negative budgetary risks. The advantage for the fulfilment
of the objective may be that if the new government identifies with the settled goals but the risks of
the budget are confirmed, the government will have enough time to react by the adoption of the
additional measures.

In case of local territorial units, the budget proposal assumes a relatively high volume of
budget surpluses resulting from the rapid annual growth in tax revenue, from the assumption of
limitation of the operating expenditure, especially in villages, and from the maintenance of a low
level of own investment expenditure. Taking into account the actual development of operating
expenses in the past, an accelerated rise of the long-term low capital expenditure and the estimated
risk projected for 2015, it may result in worsening of the economic activity of government by the
amount of 100 million EUR in 2016. It is due to the actual development of expenditures of local
territorial units in the first half of the year 2015. The law on the budgetary rules of the public sector
enables to shift the unused capital expenditures into the next year. In case of a positive impact on
the deficit in 2015 (it means until 2016, there will be transferred higher amount of the unused
expenses than it was in 2015), increase the risk of their use in the coming years. Therefore, the
potential risk for 2016 depends on the outcome in 2015. Furthermore, since 2015, there is an
effective rule related to the penalization of the local municipalities that are exceeding a specified
amount of debt. It will be evaluated during the year 2016 for the first time, on the basis of actual
data at the end of 2015. The rule is more strictly as the debt limit for the public administration by
the same upper limit of 60%, compared to the proportion of current income of municipalities and
not to their economic performance. If the total amount of the debt of the municipality or higher
territorial unit reaches 60% of the actual current revenues of the previous financial year and more,
the municipality or higher territorial units are obliged to pay the fine imposed by the Ministry of
Finance, amounting to the level of 5% of the difference between the total debt and the amount of 60
% of real current incomes of the previous financial year.

The scope for the introduction of measures to control indebtedness in Slovak Republic:

¢ the undefined approach to the debt reduction,

e the government has still not settled the expenditures limits,

the overestimation of non-tax revenue in forecast,

a failure to establish a reserve for a possible deterioration in the economic development,
more strictly compliance with the financial regulations,

a need for implementation of the additional measures to meet the budget objectives.

Based on the above-listed issues related to the indebtedness of the Slovak Republic, we can
say that the number of all-over measures is not so high, but it is necessary to take into account more
rigorous approach in order to solve problems related to the indebtedness. With the entrance of the
new government, after this year's parliamentary elections, should relate also additional
complementary measures to reduce the potential risks, especially with regard to the future
generations that will consequently repay the debts.
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4  Conclusion

The maintenance of a human health is so important as the maintenance of the financial
health of public finance for the municipalities and regions. Therefore, it is required a regular
disclosure of a database with relevant information, related to their financial health, in order to make
them more available to all citizens that could use them for the comparison, according to the selected
key indicator. Only the informed public sector can put a relevant pressure on mayors, chairmen or
directors of higher territorial units in order to execute their “business” more responsibly.

We have the ability to elect deputies to the parliament and to elect the president of the
country, as well as we have the option to vote for the mayors of villages or larger cities. In order to
answer a question regarding who should be elected for the mayor, there should be helpful to us the
financial results of the individual municipalities that were driven by many different mayors. The
comparison of the economic results should be available to the general public, according to the law
on free access to information due to the official website of the municipalities. As free citizens living
in a democracy, we have the opportunity to intervene in a certain decision-making processes, for
example during the sessions of the municipal council, which should be accessible to the public in
most cases, we have the opportunity to express our opinion in relevant scope. One could perhaps
say that it does not make a sense as it is probably not important what the "ordinary" citizen say?!
Unfortunately, it is not always this case. If the number of inhabitants do not agree, by the use of
some petition or in the form of some complaints, the municipality representatives / regions
representatives would have to listen them and adequately reflect to their requirements. Due to
higher pressure, such as a protest, it can be achieved the abolishment of the proposed regulation or
even more the abolishment of already implemented regulation. It may refer to a solution of
elimination of the hidden landfills, of an introduction of parking system or a creation of a special
territory for the dog person in the village. However, it is required to be aware of all current events
by the citizens, to know when and how to present their opinion, if there is anything in principle
against the benefits to the citizens and try to propose a simpler solution to the problem, which could
ultimately also spare the financial funds in the budget of the municipality / territorial units and thus
could be satisfied both parties.

Due to the analysis of the indebtedness development we have tried to refer to some ways of
the indebtedness of public sector in Slovakia and in the Czech Republic due to the local territorial
municipalities (regions) and regions cities of the both states. In addition to the obtained data related
to the creation of our own database, we came to the result that not all the required data are available
to the public, what should people naturally assume in a present time. This fact has caused to us
more difficulties in the scope of our deeper investigation. Nevertheless, we have tried to analyse the
progress of the indebtedness and thus we came to the certain measures that could be used to
regulate and to control the issue of indebtedness.
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Abstract

The aim of this article is to examine the effects of changes in social spending on economic growth in the long
term by using panel VAR model with impulse response functions. The empirical analysis is made on OECD
countries in the period 1980-2014. Exogenous variables in the estimated panel VAR model are standard growth
variables expressed as gross fixed capital formation and the aggregate capital productivity. Endogenous
variables are then fiscal variables, i.e. the social spending and the tax revenues. A third endogenous variable is
GDP per capita. The empirical analysis suggests that social spending have not impact on economic growth in
the long term. Impulse response functions showed that changes in social spending (both impulse and step)
affect economic growth only in the short term, the changes disappear within four years. It is possible to
conclude that policy makers should use social spending as a tool for the creation of an appropriate institutional
framework rather than an instrument for the purposeful promotion long-term economic growth.
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1 Introduction

Social spending makes up a relatively large part of the expenditure and they play an important role
nowadays, because of an aging population and the assumption that there is pressure to increase these
spending. Therefore, it is appropriate to investigation how these spending influence economic growth,
and whether it is possible to use them to support economic growth in the long term.

From this reason, the aim of the article is to examine the effects of changes in social spending on
economic growth in the long term by using panel VAR model with impulse response functions.

The empirical analysis is made on OECD countries in the period 1980-2014. Important part of the
analysis performed using the VAR panel model is the design of impulse response functions. They are
based on the estimated regression coefficients of the three equations of the model. These are, first,
the function of the "impulse™ that simulate the effects of one-off changes (shocks) explanatory
variables on the variable being explained, and also a function of the "step™ that simulate permanent
changes in the variables. Exogenous variables in the estimated VAR model are standard growth
variables expressed as gross fixed capital formation and the aggregate capital productivity.
Endogenous variables are then fiscal variables, i.e. the social spending and the tax revenues. A third
endogenous variable is GDP per capita.

2 Literature Review: Social Expenditure and Economic Growth

Individual parts of the expenditure can influence growth in different ways. For more details, see
Drobiszova and Machova, (2015); Kneller, Bleaney and Gemmell (1999) or Drobiszova (2015). Also
corruption can play role, see Jajkowicz and Drobiszova (2015). In this article we will focus on one
particular part of the expenditure, i.e. to social spending.

The current empirical work examining the impact of social spending and economic growth are not
clear. In principle, it is possible to divide economists dealing with this issue into two ideological
groups. One group argue that social spending has a positive effect on economic growth and the others
claim the opposite.
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The authors, who maintain that redistributive spending, including social spending, rather
negatively affect economic growth, arguing that the increase in these expenses reduces the savings
rate, and thus economic growth. This is due to the fact that increasing expenditure brings with it
increasing level of taxation, as a source of financing. This reduces the motivation to work and to
invest in human capital. Another factor that negatively affects economic growth is crowding out of
private investment (see eg. Agénor, 2010; Afonso, Furceriho, 2008; Afonso et al., 2005; Schaltegger
and Torgler, 2004; Foelster and Henrekson 2001 or Devarajan, Swaroop and Zou, 1996). Afonso,
Schuknecht and Tanzi (2005) add that the larger public sector with relatively high social spending,
does not automatically mean effective provision of the benefits of the welfare state and higher
economic growth.,

The second group of authors trying to disprove the generally accepted assumption that social
spending rather negatively affects economic growth. Aaron (1982) examined whether indeed social
spending negatively affect savings rates, and hence economic growth, and concludes that the
empirical evidence does not support this assumption. Social spending according to empirical studies
may even have a positive effect on economic growth, if they improve social cohesion and political
stability (Sala-i-Martin, 1992). Expenditure on pensions, which are part of social spending, in turn
can increase productivity in the labor market, which operates on the productivity of physical capital
and subsequently positively to growth. If we accept the premise that productivity decreases with age,
so appropriately modified pension system can motivate older and therefore less productive
individuals to retire and give place to younger, more productive (Sala-i-Martin, 1996). Another
argument for the positive impact of social spending on economic growth that social spending provide
individuals incentives to invest in human capital, which has a direct impact on growth through this
channel and indirectly by increasing the productivity of physical capital (Buiter a Kletzer, 1993 a
Bellettini a Berti Ceroni; 2000).

Based on the literature review above goes to say that influence social spending on economic
growth is still an open question. To obtain reliable results, it is therefore necessary to carry out an
empirical analysis on the longest possible period of time. Therefore, the empirical analysis in this
article is based on a time series, comprising 34 years (period 1980-2014) and 34 OECD countries.
From a methodological point of view is used a dynamic panel.

3 Empirical Analysis: Methodology and Data

It is important in the case of examining the relationship between particular fiscal variables (in our
case social spending and tax revenue) and economic growth the dynamics of their linkages. Changes
in social spending are reflect in the economy with a lag, essential is also monitor how long these
effects in the economy persist, whether it is only temporary, or it result in permanent changes in
economic performance. Theoretical and empirical literature has also shown that the social spending
affect not only economic growth, but also of course the level of taxation as a source of their funding.
Likewise, it is advisable to monitor how economic growth responds not only to social spending, but
also on taxation, which is used as a source of funding for social spending. In other words, it is
necessary to monitor the mutual influences of the variables named above.

This can be achieved via VAR model. It is a model that works with endogenous and exogenous
variables. Endogenous variables are considered those variables for which it is expected and examined
their relationship. These variables are gradually input in the model as a dependent and independent
variables. VAR models belong to a group of dynamic models, which are not suitable to estimate using
the least squares method. The following analyzes were then used to estimate the generalized method
of moments (GMM) and Arrelantiv-Bond's estimator (Arellano and Bond, 1991). Using a robust
estimator in calculating the covariance matrices (White Period method) ensured that the estimation
results of standard deviations of parameters and hypothesis tests were correct with regard to a possible
occurrence of autocorrelation and heteroscedasticity. With regard to the interpretation of the results
were the variables adjusted to logarithmic form (below referred to as a log). For each variables, before
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the actual empirical analysis, tests were carried stationarity by use of tests unit roots by Levin, Lin,
Chu (2002), also according to the work Im, Pesaran, Shin (2003) and Maddala, Wu (1999).

Important part of the analysis performed using the VAR model is the design of impulse response
functions. They are based on the estimated regression coefficients of the three equations of the model.
These are, first, the function of the "impulse™ that simulate the effects of one-off changes (shocks)
explanatory variables on the variable being explained, and also a function of the "step” that simulate
permanent changes in the variables.

Exogenous variables in the estimated VAR model are standard growth variables expressed as gross
fixed capital formation and the aggregate capital productivity. Endogenous variables are then fiscal
variables, i.e. the social spending and the tax revenues. A third endogenous variable is GDP per capita,
it is case of standard indicators in extended neoclassical model of growth (Barro, 1990). Other
equations are in accordance with the above theory selected arbitrarily.

Real gross domestic product per capita in PPP was dependent variable. Independent variables
included control growth variables, i.e. gross fixed capital formation as a percentage of GDP, and
human capital expressed as index of human capital.

The second group of independent variables was formed by fiscal variables. The model included
both the revenue and part of expenditure side of the budget; fiscal balance was omitted to avoid
perfect collinearity of the variables. Tax burden represents the revenue side of the budget, and is
examined by means of tax revenues to GDP in purchasing power parity. Different types of taxes as a
source of funding for social expenditure can also affect the resulting impact on economic growth. For
reasons, that each country has a different way set the social system and the source of financing of
social spending, we acceded to the perception of taxes as a whole in this article. For more detailed
empirical analysis how different types of taxes impact the economic growth see Kotlan, Machové and
Murin, 2015. Part of expenditure from budget is represented by social spending. They are examined
on the basis of standard classification COFOG (European Communities, 2007). Social expenditure is
therefore perceived as the sum of all subsets of expenditure belonging into this category according to
COFOG. Specifically it is expenditure on old age, survivors, incapacity-related benefits, health,
family, active labour market programmes, unemployment, housing, and other social policy areas. The
sum of these items are considered as social expenditure in this article. Social spending is relative to
GDP for empirical analysis in this article. For more detailed empirical analysis how different types
of spending impact the economic growth see Machova, Kotlan and Drobiszov4, 2015.

Data were taken from the database of the OECD (OECD iLibrary), specifically from national
accounts statistics, tax statistics and statistics in social spending. Data for human capital was
withdrawn from the Penn World Table (version 8.1).

4 Results of Empirical Analysis

Software which we used can not directly estimate the VAR model as a whole, therefore the model
was estimated by individual equations. In the first model the dependent variable is GDP per capita.
In the second model, the dependent variable is tax revenue and in the third model is dependent
variable social spending. Given the focus of the work is the estimation results of the second and third
equation VAR model seems rather less substantial but are important for further exploration of the
persistence of the impact of social spending on other variables in the economy. For clarity, all three
models are placed in a Table 1.

The results in Table 1 show that if for some reason occur to increase of economic growth, it will
have positive impact on tax revenues and a negative impact on social spending with a year late. It is
caused by increase of economic growth which lead to increase in the number of employed and the
growth of income of individuals, who thus pays higher tax, which is reflected as an increase in tax
revenues. Also, the growth of disposable incomes of individuals who raise the marginal propensity
to consume, it will also increase the income from indirect taxes. Due to economic growth, as already
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Table 1. Interaction among the different variables (OECD countries, period 1980-2014)

Dependent variable d(log(GDP per capita)) d(log(tax revenues)) d(log(social spending))

d(log(GDP per capita.(-1))) 0,042
d(log(capital formation)) 0,353
d(log(human capital)) 0,988
d(log(tax revenue(-1))) 0,034
d(log(social spending(-1))) 0,062

(32,47)%**

-0,170 (2’92)***
-0,515 (-62,06)***

(-1,14)y%%* 3,02 (-5,21)***

-0,069 (-1,52)
0,044 (2,53)**

Number of observations
J-statistic
Instrument rank

921
32,1
32

Note: The t-statistics, which are corrected for heteroscedasticity and autocorrelation, are in parentheses; standard
deviations are calculated using robust estimators; ***, ** * indicates significance level of 1%, 5%, 10%.

In the event that there is an increase of social spending it will lead to increase of economic growth
and tax revenues with one year’s delay. The empirical analysis suggests that social spending has a
positive effect on economic growth, with a year's delay. If there is increase in social spending, it is
required to raise finance from a particular source, which in most cases are taxes that also will increase

tax revenues.
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Fig. 1. The function of the "impulse" for each variable (Source: own calculation)
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Consequently, there has been to construct a function of "impulse™ and "step”. Individual graphs for
all the variables can be seen in Fig. 1 and 2. In terms of the focus of work is always the most important
graph, which is located in the lower left of the image 'social spending on GDP”.

In Fig. 1, it is apparent from the graph ‘expenditure on GDP', the one-time increase social spending
(function 'impulse’) has not influence on economic growth in the longer-term. Although economic
growth with a year's delay will increase, but this effect during the four years disappear. It is in line
with the Keynesian theory of demand. From the growth model used in the article it is also apparent
that the expectations and preferences of consumers also have an impact on economic growth. If social
spending increases abruptly in one year, and recipients of social spending due to increased incomes
begin to consume more, it increase their marginal rate of consume. Also they expect that increase
social spending will continue, and their consumption will increase. But government has not increased
social spending in the next year and recipients of social spending reconsider their consumer behavior
to increasing marginal rate of savings, it resulting in positive impact on economic growth disappear
in the fourth year.

GDP to GDP . GDP to Tax revenues B GDP to Social spending
0z I
2 3
i .20
—_— =323
2 3 £ 3 ] = 2 3 £ 3 L] 5 2 3 £ 3 ] 5
Tax revenues na GDOP Tax revenues to Tax revenues Tax revenues to Social spending
& 1.m oo
3 = oz 1
.8
0z &
p— oe 1
0.2
s 3 - 3 ] = s 3 - 3 ] F s 3 - 3 ] F
Social spending to GDP Social spending to Tax revenues Social spending to Social spending
] Loe

Fig. 2. The function of the "step™ for each variable (Source: own calculation)

In the case of a function "step” which mean a permanent increase in social spending. Social spending
have impact on economic growth only three years, then growth has stabilized at a new level according
to the chart 'expenditure on GDP' in Fig. 2.

5 Conclusion
Social spending makes up a relatively large part of the expenditure and it is therefore appropriate to

ask, how these spending influence economic growth, and whether it is possible to use them to support
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economic growth. From this reason, the aim of article is to examine the effects of changes in social
spending on economic growth in the long term by using panel VAR model with impulse response
functions. The empirical analysis is made on OECD countries in the period 1980-2014. Important
part of the analysis performed using the VAR panel model is the design of impulse response functions.
They are based on the estimated regression coefficients of the three equations of the model. These
are, first, the function of the "impulse™ that simulate the effects of one-off changes (shocks)
explanatory variables on the variable being explained, and also a function of the "step” that simulate
permanent changes in the variables. Exogenous variables in the estimated VAR model are standard
growth variables expressed as gross fixed capital formation and the aggregate capital productivity.
Endogenous variables are then fiscal variables, i.e. the social spending and the tax revenues. A third
endogenous variable is GDP per capita.

Main conclusions of this article results that the one-time changes (function 'impulse’) in social
spending have not impact on economic growth in the long-term. This increase in spending will
initially have a positive effect one year later. But this positive effect on economic growth disappears
within four years and economic growth stabilize at the same level. In the case of a function "step”
which mean a permanent increase in social spending, there is positive impact on economic growth
only three years and subsequently economic growth stabilizes at one level. Social spending thus even
in this case do not affect economic growth in the long term.

It is possible to conclude that social spending is not the appropriate tool for promoting economic
growth in the long term. Although social spending can temporarily positively affect economic growth,
but only in the short term. Policymakers should therefore use social expenditures only to establish the
necessary institutional framework and not as a tool for achieving economic growth. In the case that
politicians use this tool, it is more about monitoring their own benefit - reelection, rather than
achieving economic growth in the long term.
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Abstract:

The Czech Republic, as well as all European Union Member States, must respect EU laws and implement the
following directives into their national legislations; Directive 2009/28/EC of the European Parliament and of
the Council of 23 April 2009 on the promotion of the use of energy from renewable sources and amending and
subsequently repealing Directives 2001/77/EC and 2003/30/EC, Directive 2012/27/EU of the European
Parliament and of the Council of 25 October 2012 on energy efficiency, amending Directives 2009/125/EC
and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC or new Directive (EU) 2015/2193 of the
European Parliament and of the Council of 25 November 2015 on the limitation of emissions of certain
pollutants into the air from medium combustion plants. In the Moravian-Silesian Region there are many non-
functional mines, called brownfields, from which mine gas is mined. Electrical energy can be produced from
the mine gas (methane) through cogeneration technology. The Moravian-Silesian Region is highly affected by
mining activities, therefore the use of these brownfields, i.a. for cogeneration units, appears to be economically
and environmentally appropriate. The aim of this article is to describe and evaluate the use of brownfields for
cogeneration units, and thereby generating electrical energy in the Moravian-Silesian Region.

Keywords:
Bronwfields, Cogeneration technology, EU, Mine gas, the Moravian-Silesian Region.

JEL classification:
K320, K330, N900, R110, R120.

1 Introduction

The first written mention of black coal in the Ostrava Region dates back to the beginning of 1750°s,
more precisely to 1753. Discovery of coal in Karvina dates back to 1776 and was crucial for the
development of Karvina. During the 20th century, a large increase of mining activities is noticed and
thereby the inflow of labour forces in the Moravian-Silesian Region. In the period of 1990 -2001,
there was a rapid decline of mining activities in the Moravian-Silesian Region leading to reduction
of labour forces. Due to this decline, there are currently many non-functional mines in the Moravian-
Silesian Region, i.e. brownfields, from which mine gas is mined. Electrical energy can be produced
from the mine gas (methane) through cogeneration technology. The Moravian-Silesian Region is
highly affected by mining activities, therefore the use of these brownfields, i.a. for cogeneration units,
appear to be economically and environmentally appropriate even from the perspective of the EU
legislation. Suitable regeneration of brownfields offers new opportunities for businesses and thus the
increase of economic activity in the regenerated area, related to job creation and elimination of
environmental burdens. The aim of this article is to describe and evaluate the use of brownfields for
cogeneration units, and thereby generating electrical energy in the Moravian-Silesian Region.

2  The History of Mines in the Moravian-Silesian Region and Their Ownership

The history of the Moravian-Silesian Region and mines in Karvina is closely linked to the family of
Larisch-Monnich. The family of Larisch occupied themselves with agriculture until the end of the
18th century. The change came with the beginning of the coal-mining (Hajzlerova and MatroSova,
2009).
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2.1 The History of Mines and Their Ownership — in the 18th and 19th century

The first written mention of black coal in the Ostrava Region dates back to the beginning of 1750°s,
more precisely to 1753. The coal was discovered in coal beds in the valley Burna, in the place of a
former coking plant Trojice in Slezska Ostrava (Biezina, 2005). However, until the end of that
century the initiation of mining in the Austrian part of Ostrava was slow especially due to the lack of
interest of local investors (OKD, 2012).

Black coal was found in Karvina in 1776 and it was crucial for the development of Karvina. At
that time, John Erdmann Florian Larisch, the owner of the area including not only Karvina, but also
wider surroundings, was searching for coal and iron ore, when the coal seam was found on the hill
Cechovice. In literature, the place of the black coal discovery is also called Pta¢nik or Plaznik and
the second place of the discovery, Kamiencok, is mentioned, too. The beginnings of mining and its
subsequent expansion, the opening of new mines and the establishment of other industrial enterprises
fundamentally changed not only the lives of the residents of Karvina, but it also brought many
immigrants who came from different corners of the country seeking for livelihood in Karvina. Over
time, the landscape has changed, too. Although the coal was very cheap, there was no demand and
the sales floundered. The stoves in households were not adapted to coal, as they were heated by
wood. Likewise, ironworks or blacksmiths used charcoal in the processing of iron (Hajzlerova and
MatroSova, 2009).

Coal mining was stopped for a complete lack of sales for several years. In 1785 there was the
second attempt with mining and sales with exactly the same result. Coal mining in Karvina began for
the third time in 1794. In the first fifty years the mines with various names were successively opened:
Adam, Edvard, Bartholomeus, Eva, Stefanus, Suzanna, Klara, Ursula, Daniel, Elia$ and others. Over
time, mining of black coal became increasingly profitable due to reduction of forest areas which
caused the shortage of charcoal. Thanks to the development of railways and new railway
constructions, for which more iron production was needed, the demand for black coal increased
(Hajzlerova and MatroSova, 2009).

The turning point in the evolution was the beginning of iron production in Vitkovice for which
coking coal was essential. Therefore mining reached a million tons in 1860°s. The rapid development
of railways and iron production encouraged mining and began to change the landscape dramatically.
The population increased more than ten times in a short period (OKD, 2012).

In the first half of the 19th century all mines in Karvina belonged solely and exclusively to Larisch-

Monnichs. Mining in the first half of the 19th century cannot be compared to the methods of mining
during the rise in the second half and towards the end of the 19th century. 34 mine pits mining black
coal were built in Karvina and the surrounding area until 1850°s.
No other village of the Ostrava — Karvina region could boast of a greater number of mine cannons.
Mining was not a separate working industry until 1850. The changes of mining methods in 1860°s
and the arrival of foreign experts on mining formed a separate mining industry, which was later
handed down as the main and only job from generation to generation. Besides the Larisch-Monnichs,
there was the second mining entrepreneur Frantisek Handwerk, who together with Count Zerotin
mined a strong coal bed near the old church in 1852. In 1862 the mine field was sold to the the
Tésinska Chamber belonging to the Austrian Archduke Albrecht Habsburg. Since the 1860°s there
were two owners of mine fields in Karvina, the Larisch-Mdnnichs and the T¢sinska Chamber. Based
on the testament by Archduke Albrecht, the Tésinska Chamber belonged to Archduke Friedrich.
When the Archduke sold all industrial enterprises, the property of the Tésinska Chamber became the
basis of the share capital of Mining and Metallurgical Company, which commenced its activities in
1906.

Mining and Metallurgical Company incorporated the mine Hohenegger, which was founded in
1883, Barbora (formerly Austria) founded in 1908, and Gabriela founded in 1852. The Larisch-
Monnichs were the owners of the mine Jan Karel, which was founded in 1860, Jindfich founded in
1856, Frantisek founded in 1856, Hlubina founded in 1871 (Hajzlerova and MatroSova, 2009).
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2.2 The History of Mines and Their Ownership — 20th century

The First World War affected all sectors of production quite significantly, coal mining was no
exception. Coal production declined and men were called up for military service. Coke production
decreased, too. This situation did not last for a long time, because it was not possible to wage war
without coal and coke. Railroads needed more coal for transportation of a large number of different
transports and iron industry needed coal to supply war materials to the front. Therefore, men working
in the mines were exempted from military service in order to ensure a sufficient number of miners
for coal mining and coke production. Unlike 1914, when the production fell significantly, it reached
its maximum in 1916 and 1917 (Hajzlerova and MatroSova, 2009).

The end of the war meant a complete disintegration for the Ostrava-Karvina mines. At the same
time, there was a great social tension manifesting itself in frequent strikes. After the general strike in
January 1918 the military administration of mines collapsed (OKD, 2012).

The formation of the independent state was welcomed by most inhabitants of the Ostrava Region,
however, at the same time the local mines had to face a situation they were not prepared for. The
newly formed republic represented only a small market, moreover, foreign entities were starting to
establish themselves in the Czechoslovakian market, especially from Poland and Germany. Export
was therefore directed mainly to less developed countries of south-eastern Europe which did not
possess their own sources. During the First Republic the process of capital concentration continued.
The number of mining companies in the district decreased to seven by 1937: Rakouska banska a hutni
spole¢nost, Vitkovické horni a hutni tézifstvo, Severni draha Ferdinandova, Kamenouhlené zavody
Orlova-Lazy, Larisch-Monnichovy doly a koksovna, Kamenouhelné doly a koksovna Jana Wilczka,
Statni banské feditelstvi in Poruba. Despite the fact that the mines (as well as the whole Ostrava
Region) were severely afflicted by the world economic depression, during the First Republic there
was a new expansion in mining. This might be evidenced by the figure of total quantity of coal mined
in 1937 — mining in the whole district reached the record of nearly 13 million tons (OKD, 2012).

2.3 The OKD Mines Owner in the Moravian-Silesian Region

During the Second World War mining and all related activities were subordinated to the German war
economy. After the war, national administration was established. Shortly after, all mines and some
other industrial companies in the country were nationalized by the President’s Decree no. 100/45.
Based on this decree, the Ostrava-Karvina Mines, a state-owned company, was established on 7
March 1946 with the retroactive effect as of 1 January 1946. The company also included coking
plants, preparation plants, power plants, farms and forests.

Another change took place in 1953 when the company was dissolved retroactively as of 31
December 1951 and Kombinat OKD was established performing centralized control. It has managed
activities of the newly set-up companies called “trusts” since 1955. However, this structure did not
last for a long time. It was cancelled in 1957 and the so-called VHJ (production economic units) were
formed the following year. Kombinat OKD was replaced with OKD Association. The independent
coking plants were integrated in this new company. Another restructuring took place on 1 July 1965.
As the competences were broadened, the company name was changed to Ostravsko-Karvinské doly
(the Ostrava-Karvina Mines). This business trust was led by the Headquarters controlling all business
units of the former OKD Association. In 1977 a state-owned economic organization of OKD, concern
based in Ostrava was established. It was dissolved on 31 December 1988 to be replaced on 1 January
of the following year by OKD, a state-owned company.

The state-controlled phase of development of OKD was ended on 1 January 1991 by the Federal
Minister of Economy who dissolved the state-owned company and established a joint-stock company
of OKD owned by the government.

On 31 December 1990, the state-owned OKD was dissolved without liquidation and the joint-stock
company Ostrava-Karvina Mines (OKD, Inc.) exclusively owned by the government was established
as its legal successor on 1 January 1991. OKD, Inc. then launched a restructuring process: mining
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and surface activities were merged into larger organizational entities and internal business units
(vnitini organizacni jednotka VOJ) and OKD subsidiaries were formed.

The key restructuring steps involved a swift closure of Ostrava mines, subsequent headcount
reduction and a gradual privatization of the company. Between 1990 and 2001, mining activities were
idled in 14 mining sites in the parts of Ostrava and Petivald concerning the area of 180.0 km?.

In 1998, there was a change in the ownership structure of OKD. The state lost its majority share
and KARBON INVEST, Inc. became the majority shareholder. In autumn 2005, this company bought
the state share and it became the main shareholder of OKD (95.89 %). In the very same year, RPG
Industries, Ltd. based in Cyprus acquired a majority share in KARBON INVEST, a. s.; RPG
Industries, Ltd. is owned by a group of international institutional and private investors led by the
Czech financier Zdenék Bakala. At the end of 2005, CMD merged with OKD.

In December 2005, the OKD Board of Directors approved the proposal to split the company. This
process was concluded by dissolution of the previous OKD that was deleted from the Companies’
Register establishing several independent entities as its legal successors. The core (mining) activity
was passed over to OKD, Inc. (a successor joint-stock company with a new company ID and Tax ID).
Other activities not related directly to core mining activities were split off and integrated in other
successor companies (OKD, 2012). OKD is currently in bankruptcy and insolvency proceeding was
commenced on the proposal of the debtor.

The only working mines can be found now only in Karvina (merged mines CSA — Jan Karel a
Lazy) and Darkov (Hajzlerova and MatroSové, 2009).

3 Brownfields

The term "brownfield" is taken from the English language and can be understood as a brown field.
However, the term also denotes old industrial areas, which remained empty after finishing of
production and they have been slowly deteriorating. There is a huge amount of brownfields in the
Moravian-Silesian Region and they represent significant environmental burden for the Moravian-
Silesian Region. These deteriorating industrial areas often negatively affect the overall appearance of
the city (Bfezina, 2005).
The term "brownfield" is not used in any legal regulation of the Czech Republic. When compared
with foreign legislation in the field of planning and urbanism there are major differences:
e regeneration of brownfields as the main trend of development of villages and towns is not
promoted enough
e institutional tools available for regeneration are not rooted in legislative planning
e legislation does not contain specific tools for interventions in the area (with the exception of
decontamination areas)
e town and country planning legislation rarely addresses the economic aspects of the territory
development (Dolezelova, 2015).

Legislation in Czech Repub