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A NEW PROCEDURE TO DEAL  
WITH THE MACROECONOMIC IMBALANCE  

IN THE EUROPEAN UNION 

Petra Applová 

Abstract: The objective of the presented paper is, in the first place, to look into the 
solution of current serious macroeconomic problems of member states of the 
European Union by laying down a new enforcement mechanism described in the Alert 
Mechanism Report (AMR). In recent years distinctive and persistent macroeconomic 
imbalances have accumulated that are reflected in high and persistent external deficits 
and surpluses, in the persistent loss of competitiveness, in the dramatic increase in 
indebtedness and in the increase in real estate bubbles, which were one of the causes 
of the current financial crisis. Macroeconomic problems of the European Union’s 
economies are dealt with in the very AMR, which defines a new procedure for the 
prevention and reformation of macroeconomic dysfunctions. Based on compliance 
with ten selected indicators according to determined threshold values those economies 
are identified that are liable to undergoing various macroeconomic imbalances in 
years to come. In the end the paper uses selected statistic methods, namely cluster 
analysis, to look into the mentioned indicators of external imbalances and 
competitiveness and imbalances inside an economy in question. The article focuses on 
the analysis of the created clusters according to their similarity in the development of 
the mentioned macroeconomic indicators and on the assessment of the conclusions of 
the EU commission. 

Keywords: Macroeconomic imbalances, Internal imbalances, External imbalances, 
Excessive Imbalance Procedure, Alert Mechanism Report. 

JEL Classification: E6, H6. 

Introduction 

In general it is true that the condition for long-term sustainability of the growth of 
the economy’s performance is the mutual bond between the internal and external 
balance, i.e. the macroeconomic stability. The objectives of the related stabilisation 
policies for current EU members as well as candidate countries are predetermined by 
the terms and conditions for the membership in the Economic and Monetary Union 
(EMU). The internal balance is characterised especially by the price and fiscal stability 
and moreover by the quality of the domestic financial sector. The internal stability      
is also the condition for the domestic economy’s resistance to external shocks and for 
the sustainability of the external balance characterised by the balance of the current 
account [7]. 

At the moment the economies of the EU are facing serious macroeconomic 
problems that are demonstrated, besides other things, by the dramatic increase            
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in the overall indebtedness of the economies in question, by increasing unemployment 
or by a long-term loss of competitiveness. 

The paper sets the objective to describe the new and, to a large extent, 
revolutionary procedure of the EU for the dealing with the macroeconomic imbalance, 
the so-called Excessive Imbalance Procedure, the crucial part of which is the Alert 
Mechanism Report, including the main findings of this report. Subsequently, in the 
end of the paper, the indicators of external imbalances and competitiveness and of the 
internal imbalances are analysed on the basis of the selected statistical method with the 
objective to assess the conclusions of the EU’s Commission. 

The importance of the procedure lies mainly in the implementation of a new 
surveillance method for the prevention and reformation of macroeconomic imbalances, 
which makes the procedure a new tool of the extended framework for the 
administration of the EU’s economic issues. The extended surveillance has been 
adopted in the form of a package of “six legal acts” concerning the administration of 
economic issues, which determines, among other things, a significant extension of the 
surveillance over fiscal policies. The surveillance over macroeconomic imbalances 
forms a self-contained measure for the monitoring of the economic policy’s problem 
that the EU encounters in the course of the providing for fiscal sustainability, 
competitiveness, the stability of the financial market and the economic growth, and 
estimates their future development [3]. 

1 The new surveillance procedure for prevention and reformation  
of macroeconomic imbalances  

The systematic financial crisis, which broke out in 2008, manifested the insufficient 
attention that had been paid to macroeconomic imbalances and other displays of 
divergence within the EMU. Lenience towards a disregard in respect to frequent 
recommendations that have been continuously directed at member countries within the 
framework of regular multilateral surveillance has proved itself to be wrong. Thus this 
experience has shown that this surveillance has to be supported with a suitable 
enforcement mechanism, if it is to be effective. 

1.1 The Excessive Imbalance Procedure and the Alert Mechanism Report  

In December 2011 the so-called Excessive Imbalance Procedure (EIP) became 
effective. The starting point of this procedure is the so-called Alert Mechanism Report 
(AMR) that is compiled by the EU Commission on the basis of consultations with the 
European Parliament, the European Council and the European Systemic Risk Board. 

The objective of this new enforcement mechanism is to identify those member 
countries that could be facing problems due to various imbalances. For this purpose 
a scoreboard is compiled that is composed of ten indicators that focus on the area of 
external imbalances and competitiveness and on the sphere of internal imbalances. For 
each of these indicators informative threshold values have been set, however these are 
not defined in a rigid manner in order to be able to highlight existing problems. 
A detailed description of individual indicators, including selected periods for the 
calculation of the informative threshold values, is provided in Table 1. The 
Commission uses these indicators to identify those EU countries that, due to their 
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macroeconomic development, require in-depth analysis and subsequently recommends 
suitable policies to concerned economies that form the preventive or reformatory part 
of the task. 

Tab. 1: Envisaged indicators and indicative thresholds 

External imbalances and competitiveness 

Indicator 

3 year 
average of 
current 
account 

balance as a 
% of GDP 

Net 
International 
Investment 
Position as 
a % of GDP 

% change 
(3 years) of 

Real 
Effective 
Exchange 

Rate, HICP 
deflators 
relative to 

35 industrial 
countries a) 

% change  
(5 years) in 
export 
market 
shares 

% change  
(3 years) in 
nominal 
unit labour 
cost b) 

Indicative 
thresholds 

+6/-4% 
GDP 

-35% Lower 
quartile 

+/-5% for 
€A +/-11% 

non €A 
Lower and 

Upper 
Quartiles of 
EA - /+ s. d. 

of EA 

-6% Lower 
quartile 

+9% €A +12% 

non-€A Upper 
quartile €A3 

p.p 

Period for 
calculating 
thresholds 

1970 – 2007 

First 
available 

year (mid- 
1990s)-2007 

1995 – 2007 1995 – 2007 1995 – 2007 

Internal imbalances 

Indicator 

y-o-y % 
change in 
deflated 

house prices 
c) 

Private 
sector credit 
flow as % of 

GDP d), e) 

Private 
sector debt 

as % of 
GDP d), e) 

General 
government 
debt as % of 

GDP 

3 year 
average of 
unemploy-
ment rate 

Indicative 
thresholds 

+6%  
Upper 
quartile 

+15% 
Upper 
quartile 

160% Upper 
quartile 

+60% GDP +10% 

Period for 
calculating 
thresholds 

 1995 – 2007 1994 – 2007  1994 – 2007 

Source: [3]; [9]. 

(a) for EU trading partners HICP is used while for non-EU trading partners, the deflator is based on 
a CPI close to the HICP in methodology; (b) index providing ratio of nominal compensation per 
employee to real GDP per person employed; (c) changes in house prices relative to the consumption 
deflator of EUROSTAT; (d) private sector is defined as non-financial corporations; households and 
non-profit institutions serving households; (e) sum of Loans, and Securities other than shares; 
liabilities, non -consolidated; (f) the sustainability of public finances will not be assessed in the context 
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of the EIP given that this issue is already covered by the SGP. However this indicator is part of the 
scoreboard because public indebtedness contributes to total indebtedness of the country and therefore 
to the overall vulnerability of the country. 

 
The primary sustainability of public finances is assessed and subsequently dealt 

with by the Stability and Growth Pact. Still the fiscal imbalance indicator, expressed as 
the amount of the public debt in proportion to the GDP (in %), is quite rightly included 
in the scoreboard. The fiscal imbalance of given economies contributes to the overall 
indebtedness, which has impact on the entire macroeconomic balance. The long-term 
fiscal imbalance is an insidious phenomenon, because the anonymity of concrete 
causes of its emergence represents an enormous economic problem with serious not 
only budgetary, but especially macroeconomic consequences. We should not forget 
that even though good budgetary discipline belongs among convergence criteria, the 
fiscal policy is still in the hands of national governments, unlike the monetary policy 
that is secured by the European Central Bank after a country enters the euro area. The 
argument for the definition of these convergence criteria was a significantly differing 
development of macroeconomic figures in individual member states and therefore the 
opinion that some countries are not sufficiently prepared to meet the requirements of 
the necessary monetary and fiscal policy was prevailing. At the moment the 
convergence criteria have come under “expert criticism” because they were 
determined on the political rather than economic basis, as the development of most 
economies of the entire EU has shown. The point of these criteria was to ensure that 
only stabilised countries would become members of the unified monetary union so that 
the compactness and stability of the euro area would not be threatened – however the 
rigidity of these criteria and a certain relaxed spirit in meeting them were among the 
factors that have contributed the today’s economic situation in Europe. 

The mentioned indicators of macroeconomic balance of the EU’s member countries 
are assessed on the basis of the continuous development, including the predicted 
development and other relevant indicators.  

Besides the named ten indicators, the Commission also pays special attention to an 
extended set of indicators, which also include nominal and real convergence inside and 
outside of the EMU as well as the commercial performance and the productivity  
of labour. 1 

1.2 Conclusions identified by the AMR 

The historically first data concerning the mentioned macroeconomic balance, or 
imbalance as the case may be, of the EU member countries for the year of 2010 were 
presented by the European Commission on 14th February 2012.2  

Based on the executed thorough analyses, the Commission had arrived at the 
conclusion that in some member countries of the EU it would be necessary to carry out 
a more detailed evaluation of the risk of microeconomic imbalances because these 
countries were facing various problems and potential risks. The countries concerned 

                                                 
1 In detail [7]. 
2 Data in [7]. 
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were Belgium, Bulgaria, Denmark, Finland, France, Italy, Cyprus, Hungary, Germany, 
Slovenia, Spain, Sweden and the United Kingdom.  

The AMR also provides some surprising information about our economy. Even 
though the public finances, as one of the important components of the macroeconomic 
balance, are not considered sustainable from the long-term viewpoint, the Commission 
is of the opinion that they do not need to be analysed in detail at the moment. Besides 
the Czech Republic this finding also applies for Estonia, Lithuania, Latvia, 
Luxemburg, Malta, the Netherlands, Poland, Austria and Slovakia.  

It should be pointed out that the AMR does not deal with countries with which 
a financial aid program has been concluded, i.e. Ireland, Portugal, Romania and 
Greece, since the mentioned surveillance is already being carried out in  
these countries. 

The EIP takes place according to the procedure defined in advance. After the 
consultation of the AMR in the Euro Group and in the Informal Economic and 
Financial Affairs Council (ECOFIN) the Commission will execute extensive analyses 
of the “selected” countries. If the economic situation of a country “selected” in this 
way is evaluated as non-problematic the Commission will not take any other further 
measures, i.e. the procedure will be completed. However if the Commission arrives at 
the conclusion that there are minor macroeconomic imbalances in such country, the 
country will receive recommendations aiming to correct or prevent identified 
imbalances. The last alternative that may occur is that the Commission will declare 
that there are major imbalances in a country in question that threaten the proper 
functioning of the EMU. Subsequently the Commission will recommend to the 
Council that it should start the EIP. If this proposal is approved the concerned country 
will have to present an action plan for the reformation of imbalances that has to 
contain clearly formulated measures and concrete deadlines for their implementation. 
This country will be under the Commission’s extended surveillance and will be 
obliged to prepare regular reports about the progress of imbalances elimination. 

The EIP also contains the option to impose sanctions for the non-fulfilment of 
prescribed obligations; however this applies only for member countries of the euro 
area [5]. 

2 Statistic analyses of the data of the AMR set of criteria concerning the 
EU’s member countries for 2010 

A detailed study of the table of the resulting values of the ten macroeconomic 
balance indicators for the EU’s economies for the year of 2010 presented in the AMR 
makes it possible to identify countries with similar achieved values. A question 
suggests itself whether the presented decision of the Commission really takes into 
consideration the mentioned wider context of the development of the EU economies, 
i.e. the continuous development of indicators, the predicted development and possible 
spillover effects, or whether it is simply based on empirical data.  

A multidimensional statistic method has been chosen for the initial analysis – 
namely cluster analysis that sorts out sets of objects into several relatively 
homogeneous clusters [6]. Unfortunately this method cannot provide an answer to the 
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hypothesis defined above; however it can classify the EU economies according to 
defined comparable macroeconomic data. 

Via the statistic program STATISTICA hierarchical clustering and the Ward’s 
methodology were used to determine groups on the basis of achieved values for all the 
indicators of the macroeconomic balance indicator set of the EU economies. The 
Ward’s method was identified as suitable for this task because its principle is not 
optimisation of distances between clusters but the method lies in minimization of the 
heterogeneity of clusters according to the criterion of the minimal increase in the 
within-cluster sum total of the squares of deviations of objects from the focus of 
clusters [8]. The Euclidean distance was used to calculate the distances. 

Image 1 interprets in an illustrative manner the results achieved within cluster 
analysis, i.e. it depicts similarity between EU economies according to the values of the 
macroeconomic indicators and creates clusters out of them on the basis of this 
similarity.  

The dendrogram shows that the most similar development can undoubtedly be 
identified with the Czech Republic and Lithuania, further with France and Austria, 
with Sweden and Denmark, and with Poland and the Slovak Republic, because the 
distances between these countries achieve the lowest values, i.e. these economies are 
considerably similar to one another. If we compare the identified results with the 
conclusion of the EU Commission, we can see that the pairs of economies identified 
by us belong to the same groups according to potential as well as real dangers of 
macroeconomic imbalance.  

If we continue the clustering process we will see that up to the linking distance of 
100 clusters are characterised by a very high level of similarity. The subsequent 
clustering creates groups of states that are more differentiated. However the distance 
between 287.9 and 370.2 represented by four clusters in total is very interesting. We 
chose the distance of 300 for our subsequent detailed analysis. The most similar cluster 
is formed by Romania, the Slovak Republic, Poland, Lithuania and the Czech 
Republic. The second cluster is the most numerous one as to the quantity of included 
states and is composed of eleven countries; namely Slovenia, Finland, Austria, France, 
Italy, Germany, Greece, Hungary, Latvia, Estonia and Bulgaria. The third created 
cluster is composed of economies that are encountering very serious economic 
problems, namely these are Portugal, Spain, Cyprus and Ireland. The remaining 
countries, i.e. the United Kingdom, the Netherlands, Malta, Sweden, Denmark, 
Luxemburg and Denmark, represent the last cluster. The stated facts are also 
manifested by the dendrogram, presented below, of hierarchical clustering of the EU 
members’ economies on the basis of their values for the ten key macroeconomic 
balance indicators. 
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Fig. 1: The dendrogram of hierarchical clustering  

 

Source: the author according to data from [7]. 

Before we proceed to compare the clusters created by us with the AMR conclusions 
it is necessary to take out those economies from the determined clusters that are 
already under extended surveillance from the EU, i.e. Ireland, Portugal, Greece and 
Romania. Thus if Romania is not considered in the first cluster, all the remaining 
countries in the cluster belong among those that are not to undergo detailed analysis 
according to the Commission’s decision. Similar conclusions may also be drawn on 
the basis of the composition of the third cluster, which is only composed of economies 
that are to undergo detailed analysis, if we apply the aforementioned assumption, 
namely Spain and Cyprus. Unfortunately we do not arrive at such unambiguous results 
with the remaining two clusters, even if we eliminate Greece, which is already under 
extended surveillance from the EU. This is to say that the second and the fourth cluster 
are mainly formed by economies that require detailed analysis in the EU’s view, 
however they also include countries for which such surveillance is not planned for the 
nearest period to come. 

The chosen multidimensional statistic method, cluster analysis, has sorted out the 
EU countries into clusters on the basis of the similarity of identified empirical data. 
Since this method did not focus on the fulfilment of the informative threshold values, 
not all our conclusions are identical with the those of the EU Commission. 
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Conclusion 

The issue of macroeconomic balance, or in other words the issue of internal and 
external imbalances and competitiveness, of economies not only in the EU has been 
a frequently discussed topic in recent years and that especially in relation to the 
membership of countries in the EU, however also in relation to the future existence of 
the EMU as such.  

The seriousness of the macroeconomic situation in the EU is manifested, among 
other things, by the so-called Excessive Imbalance Procedure, which became effective 
in December 2011. Based on this procedure the EU Commission has created, after 
consultations with the European Parliament, the European Council and the European 
Systemic Risk Board, the historically first Alert Mechanism Report, which defines 
a set of ten indicators of internal and external imbalances and competitiveness and, on 
the basis of empirical data from all the EU member countries for 2010, decided on the 
detailed analysis of twelve economies with the objective to look into their various 
macroeconomic problems in detail. 

In the end of this paper macroeconomic balance indicators were analysed on the 
basis of the cluster method with the objective to confirm or refute the conclusions of 
the EU Commission. The conclusions can be summed up as follows: the most similar 
economies undoubtedly are the Czech Republic and Lithuania, France and Austria, 
Sweden and Denmark, Poland and the Slovak Republic. Our conclusions agree with 
the Alert Mechanism Report since the mentioned pairs have found themselves in the 
same groups according to the necessity for further analyses. After creating clusters, 
applying the distance of 300, and while neglecting those economies that are already 
under the EU surveillance, we can see that two clusters are typical by their 
homogeneity. The remaining clusters are mostly formed by economies that require 
detailed analysis according to the EU; however they also include countries that are not 
under surveillance at the moment. 

Although the mentioned statistical method has led to the presented conclusions, we 
have to bear in mind that the created clusters were only composed on the basis of the 
empirical values of the ten macroeconomic indicators; however no weight was given 
to their fulfilment, i.e. the informative threshold values. This is the reason why not all 
conclusions presented by us are identical with the Alert Mechanism Report. 

Based on the very results received from the executed statistic analysis the next goal 
of our work has been determined, which lies in the selection of a more suitable statistic 
method that would take into consideration the wider context and the determined 
informative threshold values and that would help to verify the opinion of the EU 
Commission that the set of macroeconomic balance/imbalance indicators has not been 
determined on a too rigid basis. 
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EVALUATION OF TRANSIT LINES PLAN 

Juraj Cenek 

Abstract: The plan of mass transport or transit lines is a vital part of an organisation 
of public transportation services. An optimisation of the plan can improve the service 
either by reducing the operational costs or by improving of service quality. Three 
subjects interact in the problem namely state or local administration, transport 
companies and citizens. The plan optimisation should find the best compromise to 
satisfy interests of all actors. A relevant criterion must be defined to find the best 
solution. Calculating passenger criterion values must include model of passenger’s 
decision. 

Keywords: Transportation planning, Transit lines, Costs criteria, Service quality, 
Optimization.  

JEL Classification: R41, C61. 

Introduction 

Mass transportation or transit services carry passengers to a desired destination. An 
offer of transit services helps to reduce individual use of private cars and thus improve 
traffic in towns and their environments. The services must be offered for a reasonable 
price frequently under real operational costs of service providers and thus they must be 
subsidised to be attractive for passengers.   

1 Statement of a problem 

Transit lines optimisation helps to achieve the mentioned goals, namely an offer of 
quality services at acceptable costs. Basic criteria for evaluating quality of public 
transportation services are defined in European standard EN 13816 or Slovak standard 
STN EN 13816. Basic 7 criteria-principles mentioned in the standards are: 
Accessibility, Information, Time, Customer care, Comfort, Security, Environmental 
impact. Most of them can not be directly respected in the line plan optimisation as they 
can be hardly quantified to fit into an optimization model. So only time factors seem to 
be suitable for use in an optimization process as discussed in the following text. 

An optimisation of transit services should find the best equilibrium among the 
interests of all participating parties, namely:  

• Governmental or local administration which subsidises transit services,   

• service providers who run the services and try to gain some profits, 

• passengers who desire to have affordable and quality services. 

 

The administration bodies try to minimise their involvement and to pay as little as 
possible to subsidise the transit system. The optimisation model of transit services can 
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suppose that a fixed contribution is agreed on and available from administration 
bodies. 

Under such an assumption only two parties remain and an optimal solution should 
respect relevant interests of passengers and service providers. Passengers demand 
quality service, which can be measured by a total travel time and a service comfort. 
The travel time (which includes waiting for a vehicle, ride in a vehicle and changing 
vehicles) should be preferably short and comfort of the offered services should be as 
good as possible (comfort of the ride in a vehicle, walking to the next bus stop or 
railway station, changing vehicles or transportation modes etc.)  

The better a service quality is the higher costs will arise to providers ensuring the 
services. So there is a contradiction between interests of passengers and service 
providers. The passengers are interested especially in: 

• Travel costs which is pre-eminently given by pricing policy and by real 
operation costs of providers; 

• travel time; 

• comfort.    

Service providers try to gain some profits which they can achieve by reducing their 
operational and fixed costs or in other words by minimisation of a total distance driven 
by vehicles and their crews (what reduces fixed costs as well - less distance driven 
equals less busses or trains needed at a time, less staff, etc…).  

The discussed interests of service providers and passengers can be formulated in 
a simple model shown in the next paragraph. A relevant criterion for an optimisation 
of a transit system is then a total distance covered by vehicle rides or a travelled 
distance and time spent by passengers.  

In principle, we have to determine the overall market size, based on characteristics 
of the population and the service. We then assume a launch date and model the 
diffusion of the service to determine the shape of logistic curve by which saturation 
level is reached. The diffusion model begins by identifying the total potential market 
for a service - those users that could potentially be interested in the service, if 
conditions (prices, network size, etc.) were suitable. From there, we implement a two-
stage model showing how members of the potential market becoming aware of the 
new product, and then how those who are aware decide whether or not to subscribe. 
The decision to become a subscriber is a result of comparing the benefits and costs of 
the service. 

2 Methods 

The optimisation of transit lines is an NP hard optimisation problem. There are 
many known approaches and optimisation models such as models presented in [2], [4], 
[5], [6]. Many of them are based on a network design model defined as follows. 

Transportation infrastructure is represented as a graph G consisting of a set of 
nodes V, a set of edges H and edge costs c 

G = (V, H, c) 
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Nodes describe stops in a transit system (bus stops, railway stations etc.) and 
edges stand for a transport service between origin and destination nodes.  

Let us name  

(i, j) ∈ H – an edge from node i to node j, H is a set of all feasible edges, 

(r, s) ∈ Q – passenger flow from node r to node s and Q is a set of all passenger 
flows,  

q rs – intensity of flow (r, s) characterised by a number of passengers travelling 
during a time period,    

fij – fixed costs of creating an edge (i,j) which means costs of vehicle operations on 
line (i,j), 

rs
ijc – passenger costs for travelling along an edge (i, j), frequently can be 

substituted by cost cij independent origin and destination of passenger’s travel,  
yij – binary decision variable for creating an edge,  which means edge (i,j) is 

created (yij=1) or is not (yij=0), 
rs
ijx ∈ {0,1} for all edges (i,j)∈H and flows (r, s)∈Q  are binary decision variables 

signifying that the edge (i,j) (in other words transport service between nodes i 
and j) is (for rs

ijx = 1) or is not (for rs
ijx = 0) used for transportation of 

a passenger flow (r, s), 
The optimisation model for the network design problem can be formulated as 

follows: 

Costs function 
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∈∈∈
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{ }1,0∈ijy      for (i, j) ∈ H (5) 

 
The costs function consists of two parts where the first term stands for operating 

costs of service providers and the second one for passenger costs. If passenger interests 
are neglected the first term only is significant and corresponding optimisation model is 
known as travelling salesman problem. If only passenger costs are respected the 
optimisation will find shortest paths in a complete set of feasible edges (in the graph 
G) for every passenger. A suitable compromise between interests of providers and 
passengers must be found in real life.   
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2.1 Provider costs 

The function of provider costs can be discussed in detail now. The first term of the 
costs function (1) stands for operational costs, which must be paid by a service 
provider. A more detailed expression can define the operational costs as   

fij =  sum ( dij . pij )  for all (i, j) ∈ H 

dij –costs of one ride along line (i,j), 
pij –number of line trips (i,j) .  
Variable yij can be in fact omitted and replaced only by variable pij , which will be 

set to zero if the line is not chosen and so no vehicle run will serve it in a transit 
service plan.  

Distances or costs dij depend mostly on the length of the line and are well known 
at the moment of a design of a set of feasible lines. The problem arises with number of 
rides pij . The service frequency on a line is determined by several factors as: 

• expected (predicted) number of passengers known from an O-D matrix, 

• minimum frequency of a service estimated by enforced standards,    

• expected (desired) occupancy of vehicles.  

A significant criterion is needed to evaluate a quality of a transit lines plan. For 
a comparison of a new plan quality against the old one currently in use the best way 
would be to suppose that the number of runs on a line ensures the same quality of 
service at all bus stops or railway stations as is currently offered. Further optimisation 
can estimate a proper number of line runs and their departure times so that a better 
efficiency of the system is attained and operational costs are lowered or service quality 
is improved. 

2.2  Passenger costs 

Passenger’s costs are formulated in the second term of the costs function (1). A 
more detailed expression can define the passenger’s costs as 

cij =  X*(tij+ tpi) + Y*l + cpij   for all (i, j) ∈ H 

tij  – in vehicle time  (i,j), 
tpi  – access time (i,j), 
cpij– price of a ride along line (i,j),  
l – quantification of comfort 

X – weight of time parameters in the formula 

Y – weight of comfort parameter in formula 

Passenger costs are rather difficult to evaluate relevantly, because of many factors 
included. This part of costs function is actually determining, whether a passenger will 
choose to ride public transportation or not. All of above mentioned parameters are 
relevant in deciding whether to ride public transportation or not, but there are many 
parameters that can be hardly included in a costs function formula such as: 

• Current weather condition 
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• outside temperature 

• what time of year it is (summer holiday, winter, spring, autumn…. ) 

• quality of actual ride (comfort of seats, comfort of vehicle and driving) 

• distance from home to bus stop or station 

• distance from final bus stop or station to destination  

• total time of the whole trip 

• social and economical status of a passenger 

• local customs of passengers  etc. 

Relevancy of mentioned factors is indisputable, however determining weights of 
time and comfort parameters along with weights of all other mentioned factors not 
included in formula would demand a serious analysis by itself. Despite of all the 
efforts the analysis may bring no valuable results while the final decision on choice of 
a transportation mode is still taken by a human being. Passenger decisions which 
depend on actual plan of transit line and other factors should also affect provider costs 
in costs formula, because it determines number of passengers actually riding a vehicle.  

3 Problem solving 

Relevant decision criteria and description of passenger’s behaviour should result 
from the discussed costs analysis. 

3.1  Relevant criteria 

Evaluating quality of line plan is the same problem as a value estimation of costs 
function (1), however passenger flows as input data to the above mentioned 
optimisation model depend on many parameters mentioned in chapter 4. In other 
words passenger flows depend on a designed plan of transit lines and transit line 
design is done using data on passenger flows what is a circular dependency which 
leads to a completely different view on a problem. Costs function value of a solution 
(designed plan) represents costs assuming that all passengers actually use the public 
transportation for their whole trip from origin to destination.  In reality a lot of 
potential passengers may switch to another type of transport if the offered services do 
not comply with their needs. In this point provider income and costs may differ from 
model results. The correct way to design a line plan would be to design a line plan 
based on input data from current system, then to implement the designed plan in real 
traffic, and after stabilisation of passenger flows to collect data on passenger flows and 
make a new design based on these new data. Designed plan must be evaluated using 
criteria from both passenger and provider’s point of view: 

From passenger’s point of view: 
• Total ride time,  

• total distance, 

• total count of line transfers. 

From provider’s point of view: 
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• Total number of rides, 

• total distance driven.  

 

Total ride time is a sum of time that passengers spend in a mean of mass 
transportation or waiting for a mean of mass transportation what reflects a speed of 
transportation. The only problematic point in evaluation of the criteria is 
a determination of waiting times for transfers. Number of line trips for every line can 
be estimated but also departure times of individual trips and intensities of passenger 
flows during the hours of a day are necessary for a precise calculation of waiting times 
at transfers. Waiting time can be substituted by a constant value that will not suppress 
relevance of actual travelling time and also will not become irrelevantly small. 

Total distance is a sum of all distances that all passengers travelled in means of 
transport. This value can be calculated by choosing certain decision strategy for 
transportation route for every passenger and calculating route’s distance. This 
parameter is equivalent with previous one excluding waiting time.  

Total count of transfers is sum of all transfers of all passengers as getting to their 
destination using designed plan and certain decision strategy. This parameter describes 
comfort factor of the designed line plan. 

Total number of rides is determined by count of runs per day of every designed 
line. This number can be set only by statistical research, but it cannot be precisely 
determined while its count is being influenced by many factors where some are not 
even quantifiable. 

Total distance driven is a parameter derived from total number of rides and 
there are same problems determining the exact value. 

3.2  Model of passenger’s behaviour  

Usual input for evaluating transit line plan includes OD matrix, which consists of 
numbers of passengers for certain period of time that request to be transported among 
each pair of nodes in a transportation network. Proposed line plan includes line tracks 
and their count for one day or for any other defined time period. In this point we can 
shrink the whole problem of determining evaluation criteria values to a problem of 
modelling passenger’s behaviour.  

It is influenced by many factors as: 
• Weather (for example we can assume, that during cold or rainy days 

passenger chooses to wait less on the stop, so the earlier connection is 
chosen even if it is longer); 

• season of the year (similar to weather factor); 

• time of day (there are less available connections during night hours, so we 
can expect strategy „pick first admissible“); 

• social and economical status (wealthy passenger chooses higher standard 
connection, poor (underprivileged) passengers choose cheapest possibility); 
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• mass transportation comfort level (comfort of vehicle or comfort of certain 
track can determine passengers decision – vehicle has a restroom, chosen 
connection’s track is less curvy, etc...); 

• speed (chosen connection is faster then other possibility); 

• transportation type; 

• safety; 

• origin and destination stop location; 

• track (some track alternatives give nicer views than others); 

• day of week; 

• waiting time and others. 

Combination of all above mentioned factors yields a final decision determining 
which connection alternative will be chosen to serve a transportation request. Influence 
factors have an impact on decision whether transportation request will be served by 
means of mass transportation or not.  

Most of above mentioned factors are hardly quantifiable, and can be estimated by 
statistic methods using observation results of passenger’s behavior in real life 
situations.  

Amount of impact on making a decision by particular factor can be generalized for 
a group of passengers which have social status, living area, work area, economical 
status, etc. in common.  

Also a set of admissible connections must be determined, what can be done by 
several methods: 

• First n possibilities (fixed number) 

• first n% possibilities (percentage of all admissible) 

• first n or n% quickest 

• connections within time interval (all connections during first n minutes). 

Passenger’s decision fulfills following conditions of a discrete choice, namely  

• Alternatives are mutually exclusive, 

• alternatives are exhaustive 

• the number of alternatives is finite. 

A very simple decision model can be formulated as choosing a connection with the 
maximum probability. Connection i will be chosen if pi satisfies condition   

)(max kKki pp
∈

=  (6) 

where  

   K  – set of available connection alternatives and  

 pk - probability of choosing particular connection k (connections set must 
include individual transport, too, not only mass transportation alternatives).  
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Another simple decision rule distributes passengers to connections proportionally to 
probabilities pi It means from a total number of n passengers just pi.n passengers will 
use connection i. 
A vital step in the decision process is a correct estimation of probabilities pi. 
Probability of choosing connection i can be further estimated as     

 

∑
∈

=
Fj

ijji fwp           (7) 

where 

F – set of  all impact factors influencing final decision 

ijf  - probability, that connection i will be chosen based on impact factor j. 

jw - weight of impact factor j 
Presuming a passenger has to choose one of available alternatives there must hold 

 ∑∑
∈∈

=
Ki

ij
Fj

f 1  

>∈< 1,0ijf  

∑
∈

≤
Fj

jw 1  

)1,0(∈jw  

Above mentioned model is a type of discrete choice model and values ijf  will be 

modelled using a suitable logit or probit model (see [1]). Even if the model is known, 
there is a major problem how to acquire necessary input data, and that is why 
simplified approaches are chosen frequently. 

Conclusion 

As discussed in previous text, decision of potential passengers whether or not to 
ride public transportation depends on many factors, where some of them are hard to be 
included into costs function. Passenger’s decision making model must be solved to get 
estimated decision for calculating criterion value from relevant flow intensities on 
individual transit lines.  An optimisation problem stated in (1) – (5) can be solved 
using a commercial integer programming solvers (e.g. XPRESS). The problem is NP 
hard and difficult to be solved so a heuristic approach (as described for example in [4]) 
can be used to get an acceptable solution in a reasonable time. Anyhow, the model is 
based on a rough and uncertain estimations of passenger’s behaviour discussed in 
paragraph 3.2 and so an aproximative heuristic solution seams to deliver appropriate 
results.  

Designing a transit line plan should be periodically repeated and the computed 
results compared with real passenger’s behaviour. The continuous design process will 
then consist of analysing currently operated mass transport system and taking steps for 
its improvement.  Every change of the system invokes response of passengers what 
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needs some time to stabilize whole system to a new status to be analyzed. Passenger 
decisions must be evaluated after every iteration, while total ride time comes out as the 
only relevant criteria correctly representing quality of the designed route plan. 
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CLOUD COMPUTING AND INFORMATION SECURITY 

Jan Čapek 

Abstract: The article takes into account cloud computing and information security. It 
is shown, that in spite of the advantage from costs point of view the data - placed 
within the cloud are still not safe, due to the fact that providers are not able to secure 
data from physical point of view. So the customers have not physical control of theirs 
data. Existing standard activities cloud for data security does not solve this  
problem yet. 

Keywords: Information security, Cloud computing, Threads, Services, Cloud security. 

JEL Classification: D80, D89. 

Introduction 

Information security is a comprehensive approach to information protection as  
a  whole. It is therefore important to protect information in all its forms and throughout 
their life cycle - i.e. during their formation, processing, storage, transfer and disposal. 
For effective protection, it is necessary to determine what information the organization 
has and what value it should. Management of the organizations must identify 
objectives and real-world performance of their organization and only on the basis that 
require effective information security management system. It should be noted that 
the aim is not just implementation, but also other long term development and functiona
lity of the system in a response to changes in the organization and its environment. [3] 
One of the definitions of cloud computing says “Cloud computing is a method 
of approach to the use of computer technology, which is based on the provision of 
shared computing resources and their use as a service”. There are various service 
models and options for delivery, but all types of cloud computing is the ability to 
provide shared resources on demand, elastic, self-service and through an extensive 
network of access and the ability to measure the consumed service in shared  
resource  pool. 

1 Statement of a problem 

Cloud computing is marketing term that refers to web-based application, storage, 
and communications services. In cloud computing [11], a data centre holds infor-
mation that end-users would more traditionally have stored on their computers. This 
raises concerns regarding user privacy protection because users must outsource their 
data. Additionally, the move to centralized services could affect the privacy and 
security of users’ interactions. Security threats might happen in resource provisioning 
and during distributed application execution. Also, new threats are likely to emerge. 
For instance, hackers can use the virtualized infrastructure as a launching pad for new 
attacks. Cloud services should preserve data integrity and user privacy. At the same 
time, they should enhance interoperability across multiple cloud service providers. In 
this context, we must investigate new data-protection mechanisms to secure data 
privacy, resource security, and content copyrights.  
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In a sense, what we’re seeing now is the second coming of cloud computing. 
Almost 50 years ago a similar transformation came with the creation of service 
bureaus and time-sharing systems that provided access to computing machinery for 
users who lacked a mainframe in a glass-walled room down the hall. A typical time-
sharing service had a hub-and-spoke configuration. Individual users at terminals 
communicated over telephone lines with a central site where all the computing was 
done. 

When personal computers arrived in the 1980s, part of their appeal was the promise 
of “liberating” programs and data from the central computing centre. Individuals were 
free to control their own computing environment, choosing software to suit their needs 
and customizing systems to their tastes. But PCs in isolation had an obvious weakness: 
In many cases the sneaker net was the primary means of collaboration and sharing. 
The client-server model introduced in the 1980s offered a central repository for shared 
data while personal computers and workstations replaced terminals, allowing 
individuals to run programs locally. 

Management of firms with information security is connected by two bonds. The 
first link is the marketing. If a company increases its credibility in the market through 
certification of its quality assurance system should also expect an audit query security 
information. The second link is a link from the inseparability of information 
management and the business processes themselves. Business information is known 
to its own source, like the staff or money. Insecurity threatens the production of own 
resources and thus leads to an increase risk for the company itself and the rapid spread 
of threats the surrounding commercial environment. Information security has thus 
undoubtedly crucial for companies that sell it as part of its production. For example, 
software, legal, consulting and / or reporting companies even sell it as their main 
commodity. [2] 

2 Methods 

In this section, a review of literature, limited mainly to academic articles and recent 
books are presented. First, searching for articles dealing with cloud computing in 
general was made. Regarding the fact that objective of this paper is the discussion 
about data security during cloud techniques using. The final searching area involved 
security information, where again general literature was used. As the methods the 
analysis and comparison was used. The article is organised as follows: The first part is 
dedicated to cloud computing with divide into two subchapters cloud infrastructure 
and cloud services. The second part is dedicates to Information security within cloud 
computing. 

2.1  Related works 

Nowadays a plenty of articles exist in which the cloud computing and/or 
information security or both are covered. For example [9] the security best practices 
for cloud computing created by Cloud Security Alliance (CSA). The best practices in 
designing for the cloud was discussed in [10]. Nice overview article can be found in 
[11]  Cloud Standards is an aggregation site chronicling the progress of several 
organizations that develop the technological standards for the architecture, control and 
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security of clouds are discussed in [12]. The Open Web Application Security Project 
(OWASP) is a not-for-profit organization that develops security software for 
application testing. OWASP is concerned with Internet and cloud technologies 
because these areas of study contain myriad application-level vulnerabilities, which 
are poorly understood by the people who deploy web applications [13]. 
 
3 Cloud computing 

Cloud computing is at the heart of many pragmatic organizations which dislike the 
increasing complexity and inflexibility of their IT environment and rising operation 
costs. Cloud computing is attractive for them because it brings the promise 
of much simpler and more efficient deployment and management of IT. According 
[14] is possible divide the cloud into two main groups as follow: 

1.    The Internal Cloud. This is, in many ways, the most common type of cloud 
computing. The internal cloud occurs within a single organization, allowing them to 
implement virtualization for in-house services. The premise is that internal 
infrastructure including server, networks, storage and applications will be connected 
and virtualized, which in turn allows it to move things around in such a way as to 
maximize efficiency. This is different from a simply virtualized situation in that it 
allows a higher degree of automation and even a chargeback capability for the other 
business units. 
2.    External Cloud Hosting. This type of cloud model uses an external service via 
a cloud provider, and its access by the organization via the Internet. This is probably 
the most cost-effective way to utilize the cloud. The big concern with this model, of 
course, is security. Performance is also a concern, in many quarters. 

The External Cloud Hosting can be divided into four following cloud computing 
deployment models [15]   

A. Public Cloud.  The traditional mainstream sense of cloud computing.  The 
cloud is made available to the general public or a large industry group and is owned by 
an organization providing cloud services. Resources are provisioned from an off-site 
third-party provider who shares resources.   

B. Private Cloud. The cloud is operated exclusively for an organization. It may be 
managed by the organization or a third party and may exist on premise or off premise 

C. Hybrid Cloud. The cloud infrastructure is a composition of two or more clouds 
that remain unique entities but are bound together by standardized or proprietary 
technology that enables data and application portability. The environment is consisting 
of multiple internal and/or external providers.   

D. Community Cloud. The cloud infrastructure is shared by several organizations. 
It may be managed by the organizations or a third party and may exist on premise or 
off premise. 

 
 
3.1  Cloud Infrastructure  
      It is an infrastructure necessary to provide (usually transparent) cloud services to 
users. Itincludes features for virtualization and federation funds standardize and autom
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ate operations processes, user access to computer service and to choose the quality and 
quantity of services consumed, and finally the method of measuring and billing of 
services rendered.  

One can assume according to [16] that the customer’s revenue is directly 
proportional to the total number of user-hours (UH). This assumption is consistent 
with the ad-supported revenue model in which the number of ads served is roughly 
proportional to the total visit time spent by end users on the service. 

 
 

UH	�����		 	 
������ � ���������� � ������������ 	 ������� �	�� �!"#"$%&#%'(�)�)*��)�� +      (1) 

 

The left-hand side multiplies the net revenue per user-hour (revenue realized per 
user-hour minus cost of paying Cloud Computing per user-hour) by the number of 
user-hours, giving the expected profit from using Cloud Computing. The right-hand 
side performs the same calculation for a fixed-capacity datacentre by factoring in the 
average utilization, including nonpeak workloads. Whichever side is greater represents 
the opportunity for higher profit. 

3.2  Cloud Services 
     Cloud services can be divided into: 

1. Infrastructure services in the cloud computing environment to ensure compliance 
with requirements laid down in the agreement on service level (such as performance, 
availability, and data storage, and security, capacity) 

2. Services that provide functionality for cloud computing environments (such 
as special billing software that ensures that cloud computing environments of different 
sizes and with different levels of service can be provided by the service charge) 

3. Consulting services that help organizations transform and transition to cloud 
computing 

4. Application services provided in cloud computing environments that offer 
application developers a standardized application functions (eg routines for 
authentication, search, the implementation of policies or processes according to ITIL) 

Rimal et all [5] shows that the cloud can be seen as super services, i.e., providing 
"everything" as a service. Also shows that the concept of the cloud as a service is not 
new, but it is an evolutionary development of various previous initiatives, which at the 
time of its creation, ahead of development. Recall that here, renting computer time has 
been known since the inception of computers, systems, client - server are also 
long known, virtualization was already possible in the time of mainframes, etc. 
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Fig. 1: Cloud as a service "everything"according to [5] 
 

 
Source: [5] 

 
4 Information security in the Cloud 

According to a recent global survey (conducted in May 2011) between 
1200 responsible persons from the USA, Great Britain, Germany, India, Canada 
and Japan (from companies with more than 500 of employees) conducted by 
Trend Micro [7], was revealed uncertainty and concerns about their journey to the 
cloud. In this global survey almost half (43%) of those persons responsible for making 
decisions on corporate IT in the past 12 months, on the side of the cloud vendors, 
recorded errors or problems in securing the cloud. 
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5 – An easy to administer cloud encryption service would give us 
reason to consider using more cloud services/cloud vendors. 

 
Conclusions of previous investigations are not surprising. In the cloud are no longer 

traditional boundaries between what is inside the company, and what is outside. Many   
services now operating within the institution is moved (outsourced) to other operators 
and a growing part of business processes to take place on the Internet. And it is well 
known that from the perspective of security much more complicated than the internal 
corporate network. 

Although the storage information stored encrypted, so you must be decrypted before 
processing, because in an encrypted form cannot be further processed, it can be 
a source of leakage. Another reason for this is that the service provider cannot 
beneficiaries of services to provide physical control over the data that you stored in the 
storage cloud. 

Conclusion 

The article discussed the currently very topical issue of information security related 
to cloud computing, which is in service at the forefront of professional interest of the 
community. In terms of information security  not yet all has been resolved. Even when 
there has been  a  non-profit organization estabilished. Cloud Security Alliance (CSA) 
[8], which seeks to introduce cloud computing universally binding standards which 
providers would have to follow, the results are still small. CSA is made up of 
manufacturers of security solutions, independent experts and providers 
of cloud services. 
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THE RELATION BETWEEN AIR TRANSPORT AND 
SELECTED ASPECTS OF THE REGIONAL ECONOMY 

Michal Červinka, Tomáš Tykva 

Abstract: In articles already published in 2010 – 11, the authors clearly defined and 
specified the relationship between the existence of the airport in a particular region 
and the regional economy. This delineation was based primarily on studies conducted 
by professional groups of companies operating in the aviation industry and the 
leading associations. 

This article aims to expend on previous research and presents the results of empirical 
research, which confirms originally formulated relations.  

With the aim of verifying the formulated hypotheses, diagnostic missions have been 
applied to the international airports in Brno, Bratislava and Karlovy Vary in order to 
obtain primary data. Subsequently, interviews with operational experts from the 
airport have been carried out. Furthermore, current evidence has been collected 
regarding the number of passengers who have checked in observed periods. The 
authors have also performed an analysis of the horizontal development of staff 
(internal and external3) and it is in relation to the number of checked in passengers at 
airports surveyed. 

Keywords: Air transport, Regional airport, Regional development, Regional economy, 
Socio-economic impact. 

JEL Classification: R11, L93. 

Introduction 

The air transport is an authentic reflection of the performance of the national 
economy, where changes in growth or decline in GDP are relatively quickly reflected 
in the performance of the air transport particularly in as far as changes of the number 
of passengers are concerned. The air transport is very sensitive to the various global 
crises and disasters (tsunamis, terrorist attacks, disease) and also to movements in oil 
prices on world markets [6], [10].  

The region, which is appropriately connected to other parts of the country and 
abroad, has much fewer problems with the spatial movement of human resources (the 
workers can commute from other regions or, conversely, local residents without major 
difficulties, arising from the transport accessibility, can work in other regions). Good 
transport accessibility is also a factor which significantly influences the location and 
investment decisions of entrepreneurs. The region with good transport links is 
attractive for both, domestic and foreign investors. In the case of the transfer of 

                                                 
3 In this context, an airport employee is referred to as a subcontractor’s employee, who is allowed, by means 

of the ID card, to access operational premises of the airport with the aim of carrying out some of service related 
activities, which are crucial for securing the operation of the airport. 
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modern technologies in the context of globalization, internationalization, and others, it 
can play a positive role in the air transport. The regional governments are aware of this 
fact in each region, as well as the European Union. 

The air transport influences the spatial population movements, and has many side-
effects, which are showed in a study presented by York Aviation and the Airports 
Council International, entitled "The Social and Economic Impact of Airports in 
Europe". This study also deals with the creation of jobs related to the air transport in 
the region equipped by airport [12]. 

The article describes the influence of the existence of the airport on the regional 
development and economic level. As evidenced by the study above, the airport can 
contribute significantly to the economic growth in the region. Estimates of the 
combined effect of direct, indirect and induced impacts vary between 1.4 - 2.5% of 
GDP (without tourism). This may substantiate the conclusions of other studies, namely 
the study by the organization ATAG [4] and IATA [9]. It states that the quality of the 
air service affects the company when deciding where to invest. According to the 
survey 52% of companies considered international (air) transport links as 
a fundamental factor in their location decision in Europe. 

1 Statement of a problem 

1.1  Airports - regional economic motors 

Airports are a part of the indispensable infrastructure for a wide range of economic 
activities. This important economic role is known as the catalytic impact, arising from 
the effect that air service accessibility can have the positive influence on the region 
served by the airport.  Access to markets and external and international transport links 
are regarded as absolutely essential to businesses making location decisions. The 
catalytic effect of an airport operates largely through the enhancing business efficiency 
and productivity by providing easy access to suppliers and customers, particularly over 
medium to long distances. Global accessibility is a key factor for the business location 
and success in all regions of Europe [12, p. 11].   

 Airports with available lands are developing business parks to capitalise on the 
attractiveness of the air service connectivity to businesses [8, p. 41]. These business 
parks are used frequently by firms with some connection to the airport or aerospace 
industries. Otherwise they are selected as locations for companies making an intensive 
use of the air transport. Cases in point include Cork, Hamburg, Nice etc. 

Although airports are major generators of the economic prosperity through their 
direct and measurable economic contribution, as it is discussed in section 4, their most 
important function is the role they play in securing accessibility that allows other 
businesses to develop. Airports are an essential part of the regional economic 
infrastructure and it is important that the growth of airports is seen as an integral part 
of national and regional economic development strategies.  

Airports facilitate the economic growth at regional and national levels, on the other 
hand they also act as magnets for a wide range of economic activities. This wider 
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economic role of airports is known as the catalytic impact, arising from the effect that 
air service accessibility can have on the region served by the airport. The mechanisms 
through which it operates relate largely to enhancing the business efficiency and 
productivity by providing easy access to suppliers and customers [14, p. 18]. The 
effects are observed through the role of the airport in: 

●  Influencing the company location decisions and competitiveness.  
The presence of an international airport can be a critical factor in:   

● Attracting new inward investments from outside the area, and especially 
companies from overseas;   

● Retaining existing companies in the area, whether they had previously been 
inward investors or indigenous operations;   

● Securing the expansion of existing companies in the face of competition with 
other areas;   

● Promoting the export success of companies located in the area by the provision 
of passenger and freight links to key markets;   

● Enhancing the competitiveness of the economy, and the companies in it, 
through the provision of fast and efficient passenger and freight services; 

● And adding to the quality of the life of citizens by enabling travel, 
notwithstanding local environmental implications.  

 

1.2  The measurable impact of airport activities 

The air transport contributes to sustainable developments. By facilitating tourism 
and trade, it generates the economic growth, provides jobs, improves living standards 
and increases revenues from taxes. Increasing cross-border travel is a reflection of the 
closer relationships developing between countries, both from an individual perspective 
and at a country level [12]. Air services are particularly important in situations where 
physical access is problematic. 

● Social benefits 
The air transport contributes to a sustainable generation through purchases of goods 

and services from companies in its supply chain. The air transport invests substantially 
in vital infrastructure. Unlike other transport modes, the air transport industry pays for 
a vast majority of its own infrastructure costs (runways, airport terminals, air traffic 
control), rather than being financed through taxation and public investment or subsidy 
(as is typically the case for road and railways). 

● Providing jobs 
In 2030, forecasts suggest that there will be nearly 6 billion passengers and aviation 

will support nearly 82 million jobs and $6.9 trillion in the economic activity. However, 
if the growth were to slow by just 1%, the total number of jobs supported by the air 
transport sector (including air transport supported tourism) would be over 14 million 
lower than the base forecasts and the contribution of the air transport sector to the 
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world GDP would be $646 billion (2010 prices) lower, with an additional $542 billion 
lost through the lower tourism activity [3]. 

1.2.1 Direct impacts 

The aviation industry itself is a major direct generator of employment and 
economic activities, in airline and airport operations, aircraft maintenance, air traffic 
management, head offices and activities, which directly serve air passengers, such as 
check-in, baggage handling, on-site retail and catering facilities. Direct impacts also 
include the activities of aerospace manufacturers selling aircraft and components to 
airlines and related businesses. 

The air transport also has an important ‘multiplier’ effect, which means that its 
overall contribution to the global employment and GDP is much larger than its direct 
impact alone [14, p. 6]. 

1.2.2 Indirect impacts 

These include employment and activities of suppliers to the air transport industry - 
for instance, aviation fuel suppliers; construction companies that build airport 
facilities; suppliers of sub-components used in aircraft; manufacturers of goods sold in 
airport retail outlets; and a wide variety of activities in the business services sector 
(such as call centres, information technology and accountancy). 

1.2.3 Induced impacts 

The spending of those directly or indirectly employed in the air transport sector 
supports jobs in industries such as retail outlets, companies producing consumer goods 
and a range of service industries (such as banks and restaurants) [6]. 

1.2.4 Other (catalytic) impacts 

One of the other impacts is the fact that the air transport stimulates tourism. 
Tourism makes a major contribution to the global economy. By 2021, the World 
Travel & Tourism Council (WTTC) expects the direct employment in the tourism 
industry to be more than 120 million people globally. Aviation plays a central role in 
supporting tourism. Over 51% of international tourists now travel by air. Tourism is 
particularly important in many developing countries, where it is a key part of 
economic development strategies. This includes jobs in industries such as hotels, 
restaurants, visitor attractions, local transports and car rentals, but it does not include 
air transport industry jobs [14, p. 7]. 

1.3  The influence of Air transport on Labour market in Europe 

Below are listed the basic facts about the air transport in Europe [2]. 

• 605,803,813 passengers; 

• 7,860,000 flights; 

• 701 commercial airports; 

• Air transport supports 8.7 million jobs; 



 

 

• 

• 

• 
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agencies (6%), freight (1%) and other activities such as fuel companies and ground 
transport operators (3%). 

In 1998 according the York Aviation study the European airports created on 
average 1000 on-site jobs per million handled passengers per year [12]. This number 
was reduced to approximately 950 on-site jobs per million passengers per annum in 
2003.  The reason of this lower number was caused by reducing costs and increasing 
productivity. Other factors i.e. the development of low cost carriers, also supports 
these trends. [14, p. 23]. 

The study also estimates that, on average, for every 1,000 on-site jobs supported by 
European airports there are around 2,100 indirect/induced jobs supported nationally, 
1,100 indirect/induced jobs supported regionally, or 500 indirect/induced jobs 
supported sub-regionally. Given that there are 950 on-site jobs created per million 
passengers, European airports support around: 

● 2,950 jobs nationally;   
● 2,000 jobs regionally; 
● or 1,425 jobs sub-regionally. 
Tourism is the second main element of the catalytic impact. For the EU as a whole, 

tourism accounts for 5% of the total employment and of GDP, and as much as 30% of 
the total external trade in services. 

2 Methods 

For the purpose of creating the article the method of the literature search and expert 
articles have been applied, further, we have analyzed the expert studies. In order to 
confirm the hypothesis, diagnostic mission methods (The diagnostic mission included 
the secondary data collection, airport traffic observation and the interview with airport 
experts) have been used along with the horizontal and vertical analysis of selected 
indicators, as well as methods of expert estimations. With the aim of creating the final 
part of the article, synthetic and deductive procedures have been applied too.  

Especially, the method of regression analysis - this method was used to confirm the 
dependence between the number of passengers and number of jobs generated by the 
airport. More specifically, regression analysis [11, p. 238] helps to understand how the 
typical value of the dependent variable changes when any one of the independent 
variables is varied, while the other independent variables are held fixed. Most 
commonly, regression analysis estimates the conditional expectation of the dependent 
variable given the independent variables - that is, the average value of the dependent 
variable when the independent variables are fixed. 

3 Problem solving 

The authors of the article have researched the effect of the number of employees at 
selected airports in relation to the number of passengers handled per year. They also 
have taken into account the diversity of the structure of traffic at the airports. 
Bratislava and Brno airports are used by low-cost carriers and charter carriers. There is 
the presumption of a lower cost for the check-in operation (due to the check-in 
computerisation and less willingness of passengers to spend money) with fewer staff 
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required. On the other hand there are almost 100% of customers travelling on regular 
flights at the Karlovy Vary airport, with a large number of Russian clients who require 
increased care and travel with more luggage.  

Tab. 1: The result of diagnostic mission 

Airport Criterion 

Year 

2007 2008 2009 2010 2011 

B
ra
ti
sl
av
a 

INTERNAL 673 695 630 601 600 
EXTERNAL  2327  2035  2370  1899  2044 
TOTAL 3000 3000 3000 2500 2644 
PASSENGERS 2 024 142 2 218 545 1710018 1665704 1 585 064 

ER 1 482 1 352 1 754 1 501 1 668 

B
rn
o 

INTERNAL 119 120 126 133 136 
EXTERNAL  240  250  260 262 303 
TOTAL  359  370  386 395 439 
PASSENGERS 415276 506174 440850 396589 557952 

ER 864 731 876 996 787 

K
ar
lo
vy
 V
ar
y INTERNAL 38 46 51 56 57 

EXTERNAL n/a 80 100 108 118 
TOTAL n/a 126 151 164 175 
PASSENGERS 64641 81720 68369 70903 99014 

ER n/a 1542 2209 2313 1767 
 

Notes 

INTERNAL…………. Employees of the airpirt company 
EXTERNAL………… Employees of the others subjects i.e. police, supliers etc. with  

aproved access to the airport  
TOTAL……………… Total internal and external employees 
PASSENGERS……… Passengers handled per year 
ER…………………… Employee ratio = TOTAL/PASSENGERS*1000000 

Source: [autors]  

 

The figures regarding developments at the Bratislava Airport in years confirms 
partly the conclusions of the mentioned studies [12], [3], [2]. The number of 
employees is affected by the fact that at the airport, national organisations and entities 
such as the Civil Aviation Authority and Air Traffic Control operate. An interesting 
element was the operation of the low-cost airline Sky Europe, which had a base at the 
airport in 2004-2009. The termination of its activities significantly affected the number 
of passengers and employees. 

Data from the Brno Airport confirmed the conclusions of the studies [12], [3], [2]. 
It is likely to monitor the increasing of number of passengers with the beginning of the 
operation of low-cost carriers and the gradual increasing number of the airport staff 
(internal and external). The number of passengers was about 560 000 in 2011. This 
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corresponds to about 790 employees. The real number of employees was 436 due to 
the significant share of passengers of low-cost carriers. This confirms a less labour 
intensity and higher efficiency of the check-in associated with the computerization of 
the operation [13]. 

Data from the Karlovy Vary airport maps the situation of a small regional airport, 
where the number of employees in relation to handled passengers is higher than at the 
other airports. This difference is caused due to the fact that despite the lower traffic at 
the airport, it is necessary to employ workers in the jobs related to the operation in 
terms of safety (fire and security control) and the staff ensuring air traffic control. 

4 Discussion 

Regional aviation, like other modes of transport, is a key enabler in citizens 
mobility, whereas improved connectivity and efficient inter-modal mobility can 
contribute considerably to better access to the regions, to business, tourism and the 
development of related services, and to the spread of economic prosperity [13]. 

The unequal material status of citizens, and the different levels of infrastructure 
development, result in disparities in the opportunity to use regional flight connections 
in the regions. The adequate development of regional airports contributes to parallel 
development of the tourist system, which is a vitally important area for many 
European regions. 

According to a study of York Aviation in 1998, the average number of jobs created 
was 1000 per million of checked in passengers [1]. According to the report of York 
Aviation 2004, the average number of jobs created fell to 950 per million of checked 
in passengers. The authors have investigated the influence of the smaller regional 
airports. In 2012, at the airport in Bratislava the number of direct created jobs per 
million passengers amounted to 1668. If we miscalculated (extrapolated) the number 
of direct employees per million at Brno Airport, then we can come to 790 of checked 
in passengers.  

Karlovy Vary Airport is not included in the discussion. As a result of its low 
number of passengers and their specific needs it would not have the sufficient force of 
expression.  

With the increasing number of passengers at the airport, the number of direct jobs 
created per million passengers is further reducing. For example in the calendar year for 
2012 the Luton airport is expecting to handle 10.2 million passengers. Meanwhile, it is 
estimated that Luton will drive an additional 440 direct on-site jobs for every extra 
million passengers that pass through the airport, and as a result, an estimated 
additional 1,750 indirect jobs [11]. This confirms that the relationship between the 
number of passengers and number of jobs generated by the airport is not linear and is 
also affected by local conditions and traffic structure. It was (among others) confirmed 
by regression analysis. It can be inferred that the addition of new jobs created due to 
an increasing  the number of passengers will be less progressive at the airport with 
significant volume of  handled passengers. 

With the development of new technologies and business models (especially LCC – 
Low-cost carriers) the reduction of direct job opportunities for one million checked in 
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passengers is taking place. However, this decrease is compensated by the increasing the 
number of passengers, and thus the absolute number of jobs at the airport. Airports therefore 
remain an important driver for the development of the regional economy.   

Some regional airports are operational only during mass tourism seasons, which 
often poses an added problem of organisation, involves higher unit costs, etc. 

Certain practices of low-cost airlines, which often operate from regional airports 
can cause economic problems for regional airports.  The present aggressive business 
practice of some low‑cost airlines operating from regional airports to take advantage 
of their dominant position, and given that commercial activities are a major source of 
income for regional airports (for example landing fees). Number of passengers should 
not be the only indicator for the evaluation of airport. 

Regional airports should not be tools for increasing public deficits and should 
generally be economically sustainable in the mid term [13]. 

The role of regional airports in acting as a mainspring for the development of 
innovation clusters by diminishing location costs for start-ups, especially in 
geographically remote regions. 

Conclusion 

The European regional airports and air services need to be considered as key 
elements in creating an efficient and well functioning EU transport network that 
facilitates trade and ensures mobility for a greater number of people. Regional aviation 
can play a vital role in ensuring that free movement in the EU is a reality not only for 
people living in major capital cities but also for EU citizens living outside of these 
areas, ensuring that these cities and regions enjoy not only the benefits brought about 
by greater mobility but also by generating tourism, providing access to new markets 
and by attracting greater inward economic investment. 

Worldwide, the European region represents 15% of the total jobs and 34% of the 
GDP generated by the air transport industry, including the catalytic impacts. 
Moreover, forecasts indicate that this impact is set to grow rapidly over the next 20 
years. Passenger numbers are expected to almost double from 605.8 million in 2010 to 
nearly 1.2 billion in 2030; such an expansion in activity should generate significant 
economic returns. Oxford Economists forecast that aviation’s direct contribution to 
GDP will increase by 4.4% per annum in real terms over the next 20 years helping to 
create an additional 841,000 jobs across the region by 2030. Meanwhile, when 
accounting for catalytic effects in terms of increased tourism receipts, the real GDP 
growth is also projected at 4.4% per annum with the implied job creation of 1.6 
million. The sector is also a prime target for taxation [3]. 

The results of research (in Bratislava) confirm partly the conclusions of the 
mentioned studies [12], [3], [2]. The number of employees is affected by the fact that 
national organisations and entities such as the Civil Aviation Authority and Air Traffic 
Control are operating at the airport.  
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An interesting element was the operation of the low-cost airline Sky Europe, which 
had a base at the airport in 2004 - 2009. The termination of its activities significantly 
affected the number of passengers and employees.  

These results show a positive impact on the airport, if there is based an airline. 
They also show the consequences of its leaving the airport. Although the results of air 
transport worldwide were affected by the economic crisis, which affected the operation 
of the Bratislava airport, it is possible to monitor air traffic impact on job creation in 
the segment of airports handling more than 1 million passengers annually. The results 
of the mission also allow to observe how the number of employees responded to 
significant decreases of the airport's performance. 

The results of Brno Airport basically confirmed the conclusions of these studies. 
This confirms less labour intensity and higher efficiency of the check-in associated 
with the computerization of the operation [13]. 

There is a possibility to monitor the increase in the number of passengers with the 
beginning of the operation of low-cost carriers and the gradual increasing number of 
the airport staff (internal and external).  

Brno Airport  is one of the airports which handled less than one million passengers 
a year. The results show that the number of employees does not fully reflect the 
increase quantity of passengers. It is obvious that the airport has to secure its basic 
functions, such as technical support of the airport (i.e. maintenance, fire safety). 
Airport needs to ensure these activities, even if minimal traffic and there is no direct 
dependence on the volume of traffic. Number of employees is influenced by seasonal 
traffic, where a significant volume of the summer operation of the airport are charter 
flights. 

Selection of the airports allowed to monitor the situation at rather smaller airports 
and to check the validity of the conclusions of previous studies that have examined 
primarily large European international airports handled often more than 10 million 
passengers a year. 

Air transport connections are important for developing the local economy 
and tourism, attracting investors and ensuring the rapid transportation of passengers 
and goods [5]; recognises the importance of regional airports in improving mobility 
and interregional connectivity, and in helping to make regions more attractive; notes 
that tourism is demonstrating its resilience to the economic crisis, and that special 
attention must be paid to any economic policy aspect or decision likely to support or 
advance tourism, such as air transport and airport infrastructure projects. 

The economic importance of regional airports for regional economic growth 
and job creation, particularly in less developed or disadvantaged regions; stresses, in 
that connection, the need to exploit the potential for green jobs more effectively; 
regrets, however, the high number of insecure jobs in the sector, and maintains that 
staff working at the airports proper or for companies providing services there or for 
airlines operating there must enjoy the necessary decent contractual terms and pay 
rates, and that the working conditions of airport. 
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THE APPLICATION OF MASLOW’S HIEARCHY OF NEEDS 
TO THE ENTREPRENEUR’S MOTIVATION – THE 

EXAMPLE FROM REGION PARDUBICE 

Petr Čížek 

Abstract: The article is focused on the Maslow’s hierarchy of needs and its 
application to the entrepreneur’s reality. Firstly the terms such as entrepreneur and 
entrepreneurship are explained and it is examined which character traits differ from 
the regular managers and employees. Furthermore the Maslow’s hierarchy of needs 
are explained. The main aim of the contribution is to show the different importance of 
needs for entrepreneurs. The research was made on the entrepreneurs whom operate 
in the Pardubice region and have 9 employees at maximum. The results show that the 
self-esteem is more important for the entrepreneurs than the recognition. Therefore 
one of the main conditions of Maslow’s hierarchy of needs doesn’t apply. It is also 
concluded that money related motivation factors are very strong among the 
entrepreneurs, however majority of the respondents refused to sacrifice their time with 
family to obtain higher financial income. Interestingly, the satisfaction with the 
decision to become an entrepreneur is not high. 

Keywords: Maslow’s hierarchy of needs, Entrepreneurs, Motivation, Human relations 
theory. 

JEL Classification: M12. 

Introduction 

The motivation is an age-old issue of theory of management. Pouchová gives the 
definition of motivation as human behaviour “affected by specific, not always 
conscious or recognized inner driver forces – incentives, motives”. [9] Therefore for 
the manager “the relationship between motivation and long term work performance is 
crucial”.[9] 

Teturová & Myšková (2010) state that work motivation currently means 
an important issue for most of the companies. Every individual has different needs 
and goals that are trying to be addressed. [11] 

The article is focused on the examination of the Maslow’s theory of motivation 
and its application to the entrepreneurs. 

1 Theoretical Background 

1.1 Description of the entrepreneur 

The word entrepreneurs came from the French language which means 
“an organizer”. [1] The entrepreneurship can be defined as “an attempt to create value 
through recognition of business opportunity, the management of risk-taking 
appropriate to the opportunity, and through the communicative and management skills 
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to mobilize human, financial and material resources necessary to bring a project to 
fruition”[5] 

According to the theory entrepreneurs tend to have different character traits than 
managers or employees. The main character traits are: 

1) Opportunistic trait 

2) Innovative trait 

3) Self-confident trait 

4) Proactive and self-motivated trait 

5) Visionary with flair 

6) Willingness to take greater risks and live with even greater uncertainty. 

 [2] 

Burns (2008) explains that entrepreneurs’ “drive and determination comes from 
being highly self-motivated, amounting almost to an irresistible urge to succeed in 
their economic goals”. The entrepreneurs tend to have much stronger inner need for 
an achievement than regular managers. Being entrepreneur means to have “lonely 
affair, without anyone to motivate and encourage you”. Therefore self-motivation and 
determination is boundary between success and failure. [2] 

One of the solutions for keeping the determination comes from enjoyment. 
Entrepreneurs are doing what they enjoy, not because they are forced to. Therefore one 
of the main motivator is self-actualization. [2] 

1.2 Human relations theory 

Before the human relations theory the managers were convinced that social and 
psychological environment don’t have any influence on productivity outcomes. 

The very beginning of human relations theory lies in Hawthorne Studies which was 
conducted in 1920s and 1930s at  Hawthorne works of the Western Electric Company. 
[8]. The experiment was based on the examination of the human factor in 
organizations. The main character of the studies was Elton Mayo. The outcome 
suggested that the productivity is determined not only by material stimulus but also by 
psychological and social factors. [8] 

Despite of the fact that the researchers from the Hawthorne Studies were mostly 
criticized, the era of the Human relations theory had begun. The main representatives 
of the Human relations theory were Alton Mayo, Abraham Maslow, Douglas 
McGregor, Frederick Herzberg and others.  

 

1.2.1 Maslow’s Hierarchy of Needs Theory 

The psychologist Maslow created the early theory of motivation [10]. He assumed 
that the main motivation of people is to satisfy various needs which can be sorted in 
hierarchy of importance [4]. According to Maslow there are five need levels (Figure 
1). [7] 
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The different levels of Maslow’s hierarchy of needs are in this order for the 
purpose. Individual (employee) is not motivated by the higher needs until he has 
satisfied the lower needs. Therefore individuals tend to fulfil the needs from the 
bottom of the hierarchy of needs.  

Despite of broad acceptance by managers the Maslow’s hierarchy of needs haven’t 
been confirmed by any research. [10]  

Koontz (1998) argues that Maslow’s hierarchy of needs was examined by many 
researches. For instance Edward Lawler and J. Lloyd Shuttle gathered the data from 
187 managers but the results don’t match the hierarchy of needs. The conclusion of 
this study states that there are only two levels of needs - biological and others. 
Individuals have to satisfy their biological needs to be motivated by other needs. The 
other research made by Douglas T. Hall and Khail Nougaim don’t prove the hierarchy 
of needs as well. [6] 

The many other theories have emerged as the response to the Maslow’s hierarchy 
of needs (for instance the ERG theory or the Herzberg’s Two factor theory). The 
Herzberg Two factor theory divides the Maslow’s hierarchy of needs to the two main 
factors – motivator and hygienic factors. [6] 

2 Methods 

The internet questionnaire was used for the purpose of the research. The 
respondents were defined as entrepreneur running company with 10 employees at 
maximum. From the total amount of 100 entrepreneurs asked, 24 replied. Thus the 
respond rate is 24%.  

The results of the questionnaire were analyzed by statistical software package 
Statistica 10.  

3 Problem solving 

The main focus of the research is on the examination of the top of the Maslow’s 
hierarchy of needs – esteem and self-actualization needs. The aim of the research is to 
examine these two needs from the view of individual entrepreneurs.  

The questions in the questionnaire for respondents were designed for choosing on 
the scale between 1 to 10 where 1 is the worst possibility and 10 the best.  
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Tab. 1: Esteem and self-actualization needs of entrepreneurs 
 

Are you 
satisfied with 
the decision 
to become 

and 
entrepreneur? 

Do you 
think that 
you have 

been 
recognized 

in your 
job? 

Do you think 
that the 

recognition 
from the 

others can 
motivate you 

for better 
performance? 

Do you 
think that 
you have 
been self-
actualized 

in your 
job? 

Do you think 
that you are 
motivated by 
the vision of 

self-
actualization? 

Arithmetic 
average 

6.31 6.72 7.77 8.13 8.45 

Coefficient 
of 

variation 
42.96 26.82 22.43 23.16 19.9 

Source: Author 

The results show that the average satisfaction with decision to become 
an entrepreneur is low. On the other hand the coefficient of variation is 42% therefore 
the results vary significantly. The recognition in the job is lower than self-
actualization. The coefficient of variation is at similar level. The motivation based on 
vision of recognition is lower than the vision of self-actualization. The averages differ 
significantly. Moreover in the case of vision of self-actualization the coefficient of 
variation is relatively low therefore the most of the respondents agree that the self-
actualization is important motivator for their job.  

The next analysis (Table 2) is focused on the correlation of the satisfaction with the 
decision to become an entrepreneur and esteem and self-actualization needs.  

Tab. 2: The relationship analysis 
 

Do you think 
that you have 

been 
recognized in 

your job? 

Do you think 
that the 

recognition 
from the 

others can 
motivate you 

for better 
performance? 

Do you think 
that you have 

been self-
actualized in 

your job? 

Do you think 
that you are 
motivated by 
the vision of 

self-
actualization? 

Satisfaction with 
the decision of 
being 
entrepreneur 

-0.22 0.18 0.25 0.08 

Satisfaction with 
the financial 
income 

0.13 0.13 0.56 0.13 

Source: Author 
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4 Discussion 

The Maslow’s theory of motivation has strict order of hierarchy of needs. However 
the entrepreneurs are different from the regular employees. Entrepreneurs have to 
work with no one to motivate them. Therefore they have to be strongly self-motivated 
and determined to pursuit their goals. 

The research shows that entrepreneurs in Pardubice region are more motivated by 
a vision of self-actualization even when they don’t have satisfied their esteem needs. 
This is in contradiction with the Maslow’s hierarchy of needs. It could be caused by 
diverse character traits than in case of ordinary employees. 

The other interesting result is that entrepreneurs are mostly highly motivated by 
financial factors however majority of the respondents refused to sacrifice the time with 
the family to obtain higher financial income.  

Conclusion 

The human relations theory emerged when Mayo published the outcomes from the 
Hawthorne Studies. The most spread theory was made by Maslow and it is focused on 
the hierarchy of needs. The purpose of this article is to show the application of 
Maslow’s hierarchy of needs to entrepreneur reality.  

The Maslow’s hierarchy of needs divides needs into five levels. The individual can 
be motivated by higher level of needs just after he satisfies the lower levels. However 
the research shows that in the case of entrepreneurs this condition does not apply. The 
entrepreneurs are highly motivated by vision of self-actualization, but in the same time 
they don’t satisfy their esteem needs. One of the possible reasons is that entrepreneurs 
tend to have different character traits than ordinary employees. Burns (2007) 
emphasises the different approach to the self-motivation and the importance of self-
actualization in the entrepreneurship. 

Therefore the results are more close to the study made by Edward Lawler and 
J. Lloyd Shuttle which argue that the higher needs don’t have such strict hierarchy of 
motivation. 

The research also shows that entrepreneurs are highly motivated by financial 
factors. However majority of the respondents refused to sacrifice the time with the 
family to obtain higher financial income. 
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BANK STRESS TESTS, FINANCIAL STABILITY AND 
SIMULATION OF "FEEDBACK" EFFECT 

Monika Garguláková, Jaroslav Belás 

Abstract: Stress testing is one of the main key quantitative tools for assessment of 
financial stability. In this process, the assets of banks are exposed to the stress of 
adverse effects of defined shocks derived from historical and hypothetical scenarios. 
The aim of stress testing is to verify the hypothetical whether the banking sector is 
sufficiently resistant to the potential effects of adverse shocks and whether it would not 
be a threat to financial stability in case of their realization.  

This article aims to present the current system of stress testing in the Czech Republic 
and to define the possible impact of selected scenarios for stress testing on the 
business of banks and capital adequacy. Banks stress testing may result in pro-cyclical 
behaviour of the banking sector, which under certain conditions may exhibit the 
reverse negative impact effect on the economy. In the article we use the basic 
methodology for calculating capital requirements for stress testing, adjusted by own 
scenarios of adverse shocks. 

Results of our research point to existing pro-cyclical relationship between regulatory 
rules and trading activities in the banking sector. Tightening of banking regulation 
creates conditions for a gradual reduction of the economy performance. 

Keywords: Financial stability, Banking regulation, Stress testing, Bank risks, Pro-
cyclical behaviour. 

JEL Classification: G21. 

Introduction  

Stress tests are used by central banks and regulators as a tool for testing of the 
institutions resistance or resistance of the whole sector to adverse development of the 
economic environment. Although stress testing (particularly financial institutions) is 
performed for many years, the global financial crisis has revealed in many countries 
deficiencies in up to now established methodology of used test that failed to indicate 
the start of undermining of the financial stability of the sector and even more outbreaks 
of subsequent significant shocks. These shocks exceeded the adverse scenarios which 
were during their compilation in the test periods seen as very unlikely. Because of 
these facts regulatory rules are strengthened and continuous innovation of stress 
testing methodologies are done. These rules relate primarily to capital adequacy  
of banks.  

This article aims to analyse the relationship between stress testing and its reverse 
impact on the management of the bank. This relationship may, under certain 
circumstances, affect both the financial institution itself and the entire economic 
system. Certain measures which are based on the test results of individual banks may 
cause negative repercussions on economic activity and financial stability.  
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1 Financial stability and stress testing  

The Central Banks define financial stability as a situation where the financial 
system fulfils its function without any major problems and undesirable effects. It 
should also show a high degree of resilience to adverse shocks and unexpected 
operating events. Therefore, indicators of financial stability are established, whose 
main objective is to provide a picture of the health of the financial sector as  
a whole. [9]  

Mostly tracked and used basic indicator of financial health at the international level 
is the capital adequacy ratio, which represents the required amount of capital that 
banks hold in relation to the risks that it incurs and which often result from actual 
exposure to financial markets. Capital adequacy is the ratio of equity to risk-weighted 
assets, off-balance equivalents and market risks. Concept of capital adequacy is 
intended to serve as a tool through which the banks are forced to hold sufficient 
amount of capital that will serve to the bank as a buffer to coverage of unexpected 
losses in times of unfavourable development. [1]  

The distortion of stability is the result of both internal and external influences that 
may cause instability and disruption of the overall economic functioning of both the 
country and the whole financial system. To test the financial stability of banks is used 
stress testing which measures banking sector exposure, their sensitivity and resistance 
to risks. [11]  

The bank is the bearer of risk, especially because of the fact that the critical part of 
its assets consist of financial instruments and financial risk is one of three fundamental 
aspects of the economic content of each financial instrument. "The financial risk is 
generally defined as the potential financial loss of a subject that is not already realized 
or unrealized existing financial loss, but loss resulting from future commodity or 
financial instrument or commodity or financial portfolio." [15]  

The main objective is to limit the emergence and spread of the risk which leads at 
the end into significant losses throughout the economy in the sense of real output, and 
may also result into disruption of the proper functions of individual cash flows. 
Therefore are gradually created stress tests, which are designed to reduce the impact of 
these shocks.  

The first form of the stress tests appears at the turn of 1999 and 2000, when was 
primarily evaluated the adequacy of policies in the field of financial sector from the 
view of its stability. Over time, its formation war performed, in which was as 
an essential element in the test models used comparison and evaluation of the capital 
adequacy of banks to particular date preceding the shocks (initial capital adequacy) 
and following the shocks (end capital adequacy). [10]  

Methods of the capital requirement calculation are divided into several groups 
according to the instruments held of the banking portfolio. For purposes of this article 
and generated simulation of stress testing will be used for capital requirement to credit 
risk. According to Dvorak is this capital requirement most important of them all. It 
applies to both balance sheet and off-balance sheet assets included in the banking 
portfolio. [13]  
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It is calculated according to the following formula: 

08,0/)( BARWA +=                                                 (1) 

where RWA are risk-weighted assets of the bank portfolio, for which applies: 

RWA = balance sheet RWA + off-balance sheet RWA, where balance sheet RWA 
represent Σ (risk asset - adjustment) x risk weight, off-balance sheet RWA represent Σ 
(credit equivalent of off-balance sheet assets) × risk weight, credit equivalent of off-
balance sheet assets = (off-balance sheet asset × conversion factor) - reserves. A shows 
the value for balance sheet RWA and B shows the off-balance sheet RWA. 

Risk-weighted assets are included in the calculations of stress testing, which is 
formulated as follows:  

(%)100)/( ×= RWACCAR                                                (2) 

Where C is the capital after taking into account the negative effects of the credit 
shock, the RWA is risk-weighted assets after taking into account the negative effects 
of the credit shock and the CAR is final value of the capital adequacy in per cent. [10]  

2 Predictive models  

There is wide range of stress scenarios. Each scenario works with various 
determinations of individual shocks and the risk that is gradually changing. In 
connection with effects of the global financial crisis and the instability of the overall 
financial system was reinforcing the importance of monitoring and predicting tools for 
better preservation of stability of the system. As the starting points for the correct 
calculations usage are used alternative macroeconomic scenarios, where is the credit 
risk used most frequently. 

Cipra divides the credit risk into various forms. As direct credit risk is inscribed 
the classic risk of loss from a partner's failure (default) for the relevant balance sheet 
items. It is without doubt the most significant financial risk including the banking 
system in the CR. Risk of credit equivalents is described the possibility of the loss 
from a partner's failure in off-balance sheet items, which are for example provided 
guarantees, documentary letters of credit, derivatives, etc. Risk of credit rating 
change – it is risk of loss of opportunities from difficult possibility to obtain at 
reasonable cost financial sources, which is due to a reduction of official credit rating. 
As settlement risk is inscribed risk of loss from the failure of financial transactions in 
the process of settlement, where the value was supplied to the partner, but the contract 
counter value from his side is not yet at the disposal. This risk is typical for the 
settlement of foreign exchange transactions and the purchase or sale of securities. Risk 
of credit exposure refers to risk of loss from excessive credit exposure targeted on 
certain partners, states, economic sectors, etc. This risk can be reduced for example by 
introducing so-called credit lines. [7] 

Forecast of macroeconomic and financial variables in the stress tests is directly 
reflected in the forecast of main balance and flow indicators of the banks. For each 
item in the assets, liabilities, revenues and expenses there is a default (the last truly 
known) status to which is added / subtracted the impact of shocks within a given 
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period (this period is typically one quarter). This final state then serves as a baseline 
for the next period. This logic is repeated in all periods for which forecasts are 
generated.  

In the following simulation model of various scenarios is working with credit risk, 
which is used for prediction of the main credit risk parameters, especially the value of 
the probability of default (PD). This is accompanied by the required capital structure 
and assigned risk weight.  

3 Simulation of stress scenarios of feedback effect  

Precise identification of the individual shocks and their range is very difficult. For 
its needs and better representation this article works with credit risk model, which 
represents the most significant area of stress tests. This is based on the use of PD 
values for each of the four major segments of the loan portfolio (non-financial 
enterprises, loans to households for house purchases, consumer loans to households 
and other loans). The second parameter of credit risk is the loss given default (LGD), 
which is expertly adjusted in different levels for different scenarios and different credit 
segments in accordance with the anticipated development of the economy, including 
real estate prices, regulatory rules, and practices in commercial banks, approaches 
applied in some existing credit rating agencies and existing estimates based on market 
data. The third parameter is the exposure at default (EAD), which is also set up 
expertly.  

The multiplication of these three parameters is the expected loss (EL), which leads 
to a reduction of capital adequacy: 

)( EADLGDPDEL ××=                                              (3) 

     To simplify the simulation this article works only with credit risk. For the 
simulation we have chosen four scenarios in which the capital requirement will be 
changed in individual years. The basic value of the capital requirement is taken from 
the Czech National Bank report about financial stability, which at the end of 2010 was 
128,041 mil. CZK. The proposed shock scenarios represent for future years increase of 
this requirement in the following values that involve primarily the increased credit 
risk. 

- 1. scenario - an capital requirement increase of 10%  

- 2. scenario - an increase of 15%  

- 3. scenario - an increase of 20%  

- 4. scenario - an increase of 25% 
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Tab. 1: Capital adequacy in  individual scenarios 

In millions of CZK 31.12.2010 1.scenario 2.scenario 3.scenario 4.scenario 

Total capital 
requirement 128041 140845 147247 153649 160051 

Regulatory capital 240429 240429 240429 240429 240429 

Capital adequacy in% 15.02 13.66 13.06 12.52 12.02 

Source: Own processing  

Change in value of the total capital requirement in each scenario is calculated as the 
sum of the basic values of the capital requirement, which is credited by percentage 
increase of capital requirement basic value according to the chosen percentage change 
in the scenario. 

The total capital adequacy ratio is then calculated as the quotient of total RWA and 
regulatory capital, whereas the RWA is calculated as the quotient of the capital 
requirement and capital adequacy divided by 100, thus by the value of 0.08.  

Even though in the different scenarios the capital adequacy did not fell below the 10% 
barrier, its reduction may cause the rebound of PD parameter. With this change comes 
an increase in expected loss, which would be reflected in next economy of the bank. 
The increase in PD risk parameter can have three main impacts on individual banks:  

- For each credit segment are calculated expected credit losses, against which 
banks will form a new provisions in the same amount and account them on the 
cost side of income statement as impairment losses. 

- To reduce the capital adequacy of the bank and therefore increase of its own PD 
follows another iteration of negative effects transmission on other banks 
through an increase of expected losses. These iterations take place until this 
"domino effect" of interbank contagion does not stop, i.e. until the induced 
increase of one banks or group of banks PD does not lead to an increase of other 
banks PD. This is the risk of interbank contagion, which represents the mutual 
exposures between banks.  

- The Bank may try to get at the initial value of capital adequacy by additional 
measures. This causes a rebound of capital requirement, which causes a further 
reduction of capital adequacy. This leads to cyclical movement, which is shown 
below.  
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Tab. 2: The capital adequacy after repeated increase  

In millions of CZK 31.12.2010 1.scenario 2.scenario 3.scenario 4.scenario 

Total capital 
requirement 128041 140845 147247 153649 160051 

Regulatory capital 240429 240429 240429 240429 240429 

Capital adequacy in 
% 15.02 13.66 13.06 12.52 12.02 

Total capital 
requirement after the 
reduction   153521 166389 179769 192061 

Regulatory capital   240429 240429 240429 240429 

Capital adequacy in 
% after the change 15.02 12.53 11.56 10.70 10.01 

Source: Own processing  

Due to the fact that we are counting in the simulation only with PD, which creates 
a risk weight of 100% and therefore the only one affects the development, the capital 
requirement is increased in direct proportion by the percentage that arise as difference 
between the scenarios. How much was the capital adequacy ratio reduced in %, by the 
same value again raised the total capital requirement and thus was further reduction in 
capital adequacy in % realized. This iterative, therefore possibly cyclical development 
of the capital adequacy reduction is shown on below figure.  

 
Fig. 1: The development of capital adequacy 

 

Source: Own processing  
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retained earnings from preceding financial year trying to get at the initial capital 
adequacy, if it profit from previous year suffice. According to RWA development can 
occur several cases:  

- Bank distributes whole profit and reinforce regulatory capital (in case of 
unchanged RWA);  

- Bank will use part of the profit to strengthen capital and part distributes (if the 
RWA increase, but to even up capital for achieving the initial level not whole 
retained earnings from previous year will be needed);  

- Bank will use the whole profit to strengthen capital (in case RWA will increase 
quite significantly), while according the RWA increase it may happen, that the 
original capital adequacy will not be achieved; 

- Bank distribute in dividends more than its profit amounted to (in the case of 
a RWA decrease), which divides also part of retained earnings from previous 
years. [2]  

This process may cause re-creation of reserves to maintain the initial level of 
capital adequacy. This will reduce the inflow of capital into economic activity, which 
is best represented by the GDP indicator. To better representation we will use 
generated simulations of the capital requirement with GDP growth.  

For GDP indicator predicting we will use the prognosis of the Czech National 
Bank, which models the evolution of the GDP indicator using internal statistical 
methods. In the simulated example are data taken and discrete periods replaced with 
selected scenarios. The prognosis therefore calculates with the following percentage 
increases: 

- 1. scenario - an GDP increase of 2%  

- 2. scenario - an increase of 1.7%  

- 3. scenario - an increase of 2.7%  

- 4. scenario - an increase of 2%  

 

Tab. 3: GDP in individual scenarios  

   2010 1.scenario 2. scenario 3. scenario 4.scenario 

GDP in 
billion CZK 3775.24 3850.74174 3916.20435 4021.94187 4102.381 

Source: Own processing  

In particular scenarios we are working with percentage GDP increase, which are 
further used in relation to capital adequacy. Prognosis of the Czech National Bank 
counts in the first and fourth scenario with the same increase. This prediction has been 
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preserved, because the value entering into the calculation from the previous scenarios 
is different. The capital requirement thus varies according to each scenario. The 
resulting difference represents an increase of this requirement, which reduces GDP 
development by current value in various scenarios. By how much the capital 
requirement increases by such difference the GDP shall be deduced. In the simulation, 
there is created an interconnection, where the constant increase of demands for higher 
capital holdings causes a gradual reduction in performance of the economy. 

 

Tab. 4: The interrelation of capital requirement and GDP  

In millions of CZK 31.12.2010 1.scenario 2.scenario 3.scenario 4.scenario 

Total capital 
requirement 128041 140845 147247 153649 160051 

Regulatory capital 240429 240429 240429 240429 240429 

The increase   12804 19206 25608 32010 

The value of GDP in 
billion CZK 3775 3762 3756 3750 3743 

Source: Own processing  

To view the development we will use the calculated change in the illustrated   
charts.  

 

Fig. 2: GDP development  

 

Source: Own processing  
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4 Discussion 

Banking regulation may cause a worsening of economic development. Possible 
effects of stricter regulation on the economic system are shown in Fig. 3. 

 

Fig. 3: Influence and impact of regulation  

 

              Source: [8]  

According to the survey of Institute of International Finance, that brings together 
400 international banks, rules of banking regulation known as Basel may take in 2015 
up to 3 per cent of global economic growth. In Europe, this could lead during this 
period up to 5 million lost jobs and GDP growth slowed by 4.4 per cent during next 10 
years. According to the study requirements for capital adequacy and liquidity, 
proposed bank taxes and other possible reforms, which are currently being discussed at 
the international level, could very hardly hit economic growth. Gross domestic product 
in the United States, Euro zone and Japan should every year until 2015 drop by 
an average of 0.6 per cent and in the long term view until 2020 by an average of 
0.3 per cent, said the institute in a report. 

According to McKinsey & Company study the proposed changes to the 
composition of Tier 1 are likely to cause a severe shortage of capital in the European 
banking of 700 billion. EUR, which represents a 40% increase in equity Tier I (core 
Tier I) and in case of adopting the proposed leverage ratio, grow of equity Tier 1 
capital will be required by up to 70%. New standards for liquidity are likely to stand 
for an increase of long-term financing from 3.5 to 5.5 trillion EUR and banks will have 
to hold another 2 trillion CZK in highly liquid assets. The overall impact on European 
banks costs are estimated by the study up to 190 billion EUR including 40 billion EUR 
representing the effect of additional financing costs and 150 billion EUR of necessary 
costs to comply the proposed capital requirements. Basel III. proposals may result into 
ROE reduction of 5% (without minimizing effects the banking sector). Banks will 
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probably have to give up profits in 3 to 4 years. Basel III. rules implementation may 
have some other negative consequences for example on the interbank market, 
reduction of lending capacity by 1.2-2.5 trillion EUR and even decrease of the 
financial system stability. [6] 

Ironically, even these enormous costs to increase the banking sector resistance 
through the growth of capital adequacy are not a guarantee of future stability, because 
there are many causes which may cause imbalances in the financial system. The basic 
causes of imbalances in the economic and banking system are listed in Fig. 4. 

Fig. 4: The root causes of imbalances in the economic and banking systems  

 
Source: [14] 

System of factors that can cause imbalances in the banking sector is complex, 
complicated, non-quantifiable and very difficult to manage.  

In the system is a very close link between economic and banking system, the 
intensity of these factors is not precisely quantified, is dynamic and often 
contradictory, which result into unique economic imbalances and inexistence of 
universal procedures to solve them. 

Management of partial imbalances carriers is the responsibility of different 
authorities, there are market principles and forces that are largely self-regulating, 
moods and preferences of economic subjects cannot be controlled by anyone as well as 
for nature shocks. To solve imbalances doesn’t exist and even cannot exist 
comprehensive scientific management methods. In some partial areas are different 
sophisticated solution that does not always bring the expected results (e.g., banking 
regulation), whereas efficient and at the same time simple solutions are often ignored 
(e.g. in excessive indebtedness of countries, companies or individuals). 
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The system has a variety of political, power and economic interests of prominent 
world economy countries like the U.S., Europe or China. [6] 

The current situation in the capital adequacy of the Czech banking sector is quite 
favourable, because the sector currently has capital adequacy value, which will be 
mandatory since 2019. 

Effects of the introduction of new and more stringent rules for capital adequacy in 
the banking sector of the Czech Republic will be minimal. Global risks for financial 
stability in the Czech Republic can be seen in the following areas: growing 
unemployment, high debt ratios private sector in Europe, tightening of financial 
conditions of the banks to households and enterprises, high degree of uncertainty in the 
financial markets, the development of domestic public finances and fundamental 
unsubstantiated appreciation of the Czech crown. [5] [12] 

Conclusion  

The aim of this article was to analyse the relationship between stress testing of 
commercial banks and its impacts on the performance of the banking sector. 

Regulation of the banking sector is primarily based on the calculation of risks and 
the determination of the minimum level of equity. In the article we use the basic 
methodology for calculating capital requirements for stress testing, adjusted by own 
scenarios of adverse shocks. The selected simulation was therefore composed using 
stress scenarios that dealt with increasing requirements for banks capital. Finding 
optimum equity is mainly influenced by excessive levels of regulation that may hinder 
the development potential of the financial and banking sector.  

The results of our research have pointed to the possible pro-cyclicality of 
regulatory rules in the economic system, where increased capital requirement may 
cause a reduction in the value of GDP. In the simulation thus creates 
interconnectedness, where the constant increasing demands for higher capital holdings 
cause a gradual reduction in the performance of the economy. 

The article also gives room for further discussion of the study area, where the lack 
of capital and weakened markets may compel the banks to sell rather better and 
healthier assets for which they get a fairer price than a weaker assets, of which will not 
be expressed sufficient interest. This can cause a drop in profitability, the need of 
follow-up capital increase, decreased willingness to provide new loans and thereby the 
reduction of economic activity of the entire market. 
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AN INSTITUTIONAL ANALYSIS OF BANK REGULATION 

Jakub Gleta, Petr Teplý 

 

Abstract: This article focuses on the institutional content and impact of the new Basel 
Capital Accord, commonly known as Basel III. These rules were enacted in response 
to the recent developments in global financial markets and to introduce some 
substantial changes into established regulatory approaches. We use the method of 
“process tracing” of the neo-proceduralist school to assess whether Basel III is 
a victim of regulatory capture or not. We find that Basel III met a number of 
procedural requirements and is not a victim of regulatory capture. On the other hand, 
we point to the fact that there remain numerous open issues that could undermine the 
as yet unfinished outcome and cause Basel III to join its predecessors in their fate. 

Keywords: Banking, Basel II, Basel III, Institutions, Neo-proceduralism, Banking 
regulation 

JEL Classification : G21, G28. 

Introduction 

Banking regulation has been blamed to have a share on the 2007-2009 global crisis. 
Banks failed to maintain sufficient capital buffers to absorb the losses and to prevent 
them from running risky operations that are incompatible with financial stability and 
the privileged role of banks as routers and transformers of capital flows in the 
economy [18]. In this paper, one of the most important regulatory reforms adopted 
lately is discussed. The third version of Basel Capital Accords, commonly known as 
Basel III ([1], [2], [3] and [4]), is presented and analyzed from the institutional point of 
view.  This reform proposal, drafted and adopted in record time, introduces some 
revolutionary changes into banking regulation. Its impact is, however, far from clear - 
especially liquidity proposals are subject to a lot of critique and uncertainty both on the 
part of the industry and national supervisors.  

Using the method of process-tracing, we examine Basel III enactment process and 
find that it is not a victim of regulatory capture, as opposed to its predecessor. On the 
other hand, we find that new rules will likely be watered down due to the lengthy 
transitional period and the fact that a significant portion of provisions are subject to 
supervisory review process over the years. This contributes to our final assertion that 
although a step in the direction, Basel III will fail to meet its objectives due to reasons 
outlined herein. 

The paper is organized as follows. In the second part, we present the paper by Lall 
[14] that serves as the departing point for our analysis. We believe that understanding 
the institutional context of the environment in which regulation is drafted and adopted, 
together with implications for the behaviour of market participants, is of utmost 
importance. To this end, we try to extend the Lall´s work until present time. We find 
that Basel III represents a significant improvement in terms of regulatory capture, 
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compared to Basel II. After that, we discuss in Section 3 some challenges faced by the 
Basel Committee on Banking Supervision that could further undermine regulatory 
efforts. Section 4 concludes the paper.  

1 Analysis of Basel II 

In his seminal paper [14], Lall argues that the primary cause of the failure of Basel 
II lies in regulatory capture of regulatory agencies by regulated institutions. In short, 
he argues, Basel II is a prime example of regulatory capture. Large international banks 
were able to systematically manipulate the process and outcomes of Basel II, 
effectively transferring wealth to themselves at the expense of their smaller 
competitors and, above all, the society and systemic financial stability [16, p. 10]. 
Basel II hence failed to attain its declared objectives of promoting safety and 
soundness in financial sector, constituting a more comprehensive approach to risk 
management and promoting competitive equality in the sector.  

Departing point for his analysis is the neo-proceduralist approach to regulation, 
developed recently by Walter Mattli and Ngaire Woods [16, p. 10]. It has much in 
common with the emerging field of global administrative law, which represents the 
core of the proceduralist approach to global regulation [13]. These scholars identify 
public interest with a certain type of due process that meets certain standards [14, p. 
10]. As Mattli and Woods put it, “regulation is said to be in the public interest if it is 
arrived at through a deliberation process that allows everyone likely to be affected by 
it to have a voice in its formation” [16, p. 13].  

Nevertheless, similarities with proceduralists end here. Mattli and Woods discard 
the idea that improvements on the institutional side alone are sufficient to secure 
optimal, common interest regulation. Neo-proceduralists emphasize two types of 
conditions that must be met to produce the optimal result. The first are the so-called 
supply side conditions, concerning the institutional conditions in which any regulation 
is being drafted and implemented, and the demand side conditions encompassing the 
extent and intensity of societal pressure for efficient and effective regulation. In their 
opinion, these demand side conditions make the difference. They argue that, first, 
constituencies adversely affected by regulatory status quo must be aware of and have 
proper information about the social cost of capture and international regulatory 
agenda. Where large market players have information monopoly, it is likely that they 
reach their preferred outcomes at the expense of the less-informed. Second, these 
constituencies must be supported by public or private agents that facilitate technical 
expertise, financial resources and an organizational platform for them. Finally, and 
crucially for the success of these alliances, is a shared set of ideas about how to 
regulate that serves as a departing point in deliberations [14, p. 10].  

To clarify the approach, let us distinguish between regulatory change that serves 
vested interests of a narrow group and that beneficial for the whole society. Mattli and 
Woods draw up broad conditions under which different outcomes are expected to 
occur in international regulatory framework, indicating a plausible set of hypotheses 
about the factors facilitating capture in regulatory process [14, p. 9] . To be able to tell 
when one outcome is more likely than the other, they argue, we must assess the 
‘supply-side’ institutional context in which new regulation is prepared, implemented 
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and enforced [14, p. 10] .  An ‘extensive’ institutional context, characterized by open 
forums for debates, multiple-stakeholder and proper oversight, is less likely to produce 
outcomes that serve one particular interest group and which shows signs of being 
captured than a ‘limited’ context that is exclusive, closed and secretive [14]. It is only 
when both supply and the aforementioned demand conditions are met, however, that 
the process can generate desired results – a claim made by Mattli and Woods that 
extends the original proceduralist approach. A mere extensive forum without wider 
societal input in the form of desire for change is not enough, in their opinion. In 
addition to that, constituencies affected by the change must have proper information. 
This can be labelled as an attempt to bring politics back into proceduralism - 
regulatory outcomes are thus defined not only in terms of the procedure that generates 
them but also by the range of societal input into it ([14], p. 10).  

1.1  Temporal contextualization 

By identifying an important condition for the regulatory process to produce desired 
results, Mattli and Woods have made a significant step forward in the study of 
international regulatory process. Nevertheless, as Lall argues, they have failed to 
account for a key variable that influences the outcome in their comparative-static 
analysis – the temporal dimension. As Lall puts it, we must conceive of regulatory 
capture as a cumulative, gradual process that unfolds over time.  Recognizing that 
processes and their outcomes are rooted in a particular temporal context enables us to 
notice key causal effects and draw conclusions that we would not be able to see or 
make from an ahistorical, snapshot perspective [17].  

The benefit we gain from extending the framework over time is enormous. By 
recognizing that regulatory process unfolds over time we get a better understanding of 
how agents with informational advantage may turn this into specific regulatory 
outcomes. In particular, these actors can claim a ‘first-mover advantage’ – they are 
able to arrive at the decision-making table first and employ significant leverage in later 
stages, since decisions made early tend to be self-reinforcing [14, p. 12]. As Paul 
Pierson argues, “If early competitive advantages may be self-reinforcing, then relative 
timing may have enormous implications...groups able to consolidate early advantages 
may achieve enduring superiority” [17, p. 71].  

Lall [14] further extends this argument by adding that early participation matters 
only if negotiators have little or none accountability to domestic constituencies. That 
is, in a limited institutional context where decisions do not have to be endorsed by 
domestic bodies such as parliament, regulator or other similar bodies. Clearly, when an 
agreement is to be endorsed by a wide domestic constituency, a first-mover advantage 
does not facilitate outcomes desired by the interest group having it. In this context, 
Lall argues, the framework allows us to expect that banks arriving first at negotiations 
of Basel II were able to gain significant first-mover advantage and shape decisions in 
a way that was favourable for them, and at the same time, increasingly more difficult 
to change in later stages. He further argues that “the question of who arrives first is not 
a matter of chance, but a function of the distribution of information among actors” [14, 
p. 12]. Clearly, large international banks had to be the best informed, given their wide 
scope of actions and a global network. Moreover, informal connections play 
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an enormously important role. Again, large international banks had the best informal 
connections to their benefit and utilized this privileged status during the Basel II 
process to a large extent.  

1.2  Basel II outcomes 

Ranjit Lall uses a method he calls ‘process-tracing’ to identify key points when 
regulators made concessions to large international banks and, in doing so, have 
jeopardized the stability of the financial system. He examines and compares closely 
various press releases, statements, official documents and interview transcripts to 
assess whether there is evidence for his hypothesis that the Basel Committee on 
Banking Supervision (BCBS), and Basel II as a consequence, was captured by large 
international banks.; 

He starts by identifying BCBS to have “one of the worst records of all 
international standard-setters in terms of transparency, representation and 
accountability. The Committee’s meetings, which occur four times a year, are closed 
to the public, with no record of who was present or what was discussed.” [14, p. 12]. 
BCBS further breaks down into four policy groups in charge of fourteen 
subcommittees, where most of the technical work is done, usually in close cooperation 
with industry experts. We have no illusions as to which institutions these experts come 
from and in whose interest they act. Seen from the outside, BCBS is a rather opaque 
institution that is not accountable to any national or supranational body, the European 
Commission (EC) and European Central Bank (ECB) having only an observer status. 
BCBS is only accountable to a group of G-10 central bank governors and among these, 
only a few are responsible for banking regulation in their home country [14, p. 13]. 

Extension of the analysis 

The prospects presented by Mr. Lall seem very grim. In this section, we will apply 
his methodology and extend the analysis by current events trying to find evidence for 
his hypothesis that Basel III will be yet another case of regulatory capture. In doing so, 
we gathered information from various publicly available sources, such as the Risk 
magazine, Financial Times or Reuters, as well as compare and analyze the individual 
stages of Basel III reform proposals to see if there is evidence in favour or against the 
hypothesis. In our opinion, it can give us a very valuable insight into the problematic 
of regulatory capture, how it evolves over time, what are its symptoms and what 
repercussions it may have in future.  

1.3  Basel III evolution 

Let us examine the wording of Basel III per se and how it evolved over time. As 
has been mentioned before, BCBS has published a preliminary version on Basel III in 
December 2009 [1], subject to comments until April 2010 and released in July 2010 
[2], with final version made public in December 2010 [3 and 4]. We shall now turn our 
attention to the time interval between April and December 2010 to see if, and how, 
effective individual lobbying groups were at influencing the Committee, and find 
evidence for or against the hypothesis that Basel III is an example of regulatory 
capture.  
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1.4  Capital, capital ratios and counterparty credit risk 

In general, the Committee retained most of the proposals set out in December 2009. 
There have been, however, certain concessions made to the definition of capital. As 
the Committee put it, “certain deductions could have potentially adverse consequences 
for particular business models and provisioning practices, and may not appropriately 
take into account evidence of realisable valuations during periods of extreme stress” 
[2]. The Committee allowed for partial recognition of minority interest supporting the 
risk of a subsidiary that is a bank. This means that banks that report minority interest 
of a party on their consolidated balance sheets can deduct that portion of capital 
required by the regulator attributable to the minority party from their capital 
requirement, in proportion to the minority share. 

In addition to minority interest, the Committee has also announced changes to the 
treatment of: 

• Deferred tax assets (DTA) that arise from timing differences, 
• significant investments (more than 10% of the issued share capital) in 

unconsolidated financial institutions; and 
•  mortgage servicing rights (MSR).  

Instead of a full deduction, these items receive a limited recognition capped at 10% 
of bank’s common equity for each item and 15% aggregate over the items. The 
amount that by which the sum of the three exceeds 15% must be deducted from bank’s 
Common Equity Tier 1 (CET1).  

Formerly, DTA could rely on estimates of future profitability of a bank. In Basel 
III, DTA will be recognized only if they stem from timing differences, such as 
allowances for credit losses. All other assets that could be carried forward as unused 
tax losses or tax credits will be deducted in full from CET1. The decision to remove 
DTA in their previous form from CET1 capital is certainly a step in the right direction. 
Nevertheless, in our opinion, retaining them even in a limited scope is at odds with 
prudential regulation. DTA are by definition not readily available for loss absorption. 
Recognition of DTA in its current form is based on the notion of postponed cash 
realization. Hence, for the bank to make use of DTA, it must wait until cash inflow 
occurs, which takes too long a time in period of distress and therefore cannot 
contribute to loss absorption. In our opinion, DTA should be moved to Tier 2 capital, 
if not eliminated from regulatory capital altogether.  

The question of mortgage servicing rights is particularly important for US banks. 
MSR represent a contractual agreement between the mortgage lender and the servicing 
entity that performs all servicing functions, i.e. collects payments and distributes 
interest and principal repayments, taxes etc.  The market for MSR is a multi-billion 
industry in the USA and they have represented a significant portion of banks’ income 
prior to the crisis.  

The problem with MSR is that they are very difficult, if not impossible, to attach 
a reasonable value to. There exists no liquid market for MSR, being traded solely over-
the-counter (OTC). Banks can essentially attach any value to them. This depends on 
the creditworthiness of mortgage borrower, open market value of collateral property, 
the willingness to refinance when interest rates decline and many other factors that are 
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difficult to predict. The regulator has therefore no reliable clue to confront bank’s 
estimates of MSR value with economic reality. MSR retention on the list of eligible 
capital instruments can therefore be viewed as a concession to US banks that use them 
to enhance their capital position. 

1.5  Leverage ratio 

Leverage ratio has been watered down rather significantly. Initial proposals have 
been met with strong opposition from the industry, calling it redundant, insensitive to 
different business models and excessive. Despite this critique, BCBS retained leverage 
ratio in final version of Basel III, although some concessions have been made along 
the way. The most important is timing. Leverage ratio will enter into an observation 
period, starting January 2011, when supervisors will develop tools to track and 
evaluate the ratio. The parallel run period commences January 2013 and runs until 
January 2017. During this time, the Committee will closely monitor the behaviour of 
the leverage ratio in relation to other regulatory measures. Based on the results from 
the parallel run period, the Committee will make final adjustments to it in the first half 
of 2017, “with a view to migrating to a Pillar 1 treatment in January 2018, based on 
appropriate review and calibration” [3, p. 63]. In our opinion, this prolonged review 
and calibration period will contribute to leverage ratio not being binding, or being 
significantly diluted in the end. Seven years is a long period – many things can change 
and banks can exert quiet but steady pressure on the Committee to change the rules to 
their benefit. The Institute of International Finance (IIF) lobbied for the ratio to be 
implemented as a part of Pillar II guidance, being at national supervisors’ discretion 
[5]. Concessions made to implementation timing are suggestive of partially successful 
lobbying from the industry.  

1.6  Liquidity measures 

Liquidity measures have also experienced changes during 2010. These can be 
divided into three categories. First, certain adjustments have been made to numerical 
values of run-off rates, availability and required factors for stable funding calculation 
and haircuts to market values of assets in the stock of liquid assets. These are quite 
noticeable in some instances, such as lowering the minimum required credit rating for 
some assets held in the stock of liquid assets. On the other hand, the definition of 
Level 1 assets is now more limiting than in the original proposal. 

Second, original proposal contained no distinction between Level 1 and Level 2 
liquid assets. The final proposal adds this division, reflecting the industry’s call for a 
wider scope of eligible assets. Given our current state of knowledge, the judgment 
whether this division is an example of regulatory capture would amount to pure 
speculation. 

Third, the timeline of implementation and observation period commences in 
January 2012 for both standards. Any revisions to the Liquidity Coverage Ratio (LCR) 
must be made until mid-2013. LCR will be introduced in January 2015, including any 
revisions. Net Stable Funding Ratio (NSFR) can undergo changes until mid-2016, 
being enforceable as a minimum standard from January 2018. Again, as in the case of 
leverage ratio, the industry has succeeded in postponing the binding power of liquidity 
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ratios until well into the future. This can give banks enough space to influence the 
Committee and try to influence the final shape of regulation. 

1.7  Timeline of implementation 

In our opinion, concessions made to the timeline of implementation of changes 
introduced by Basel III are the most serious among the dilutions made to Basel II. In 
effect, despite the fact that final version of Basel III contains most of the originally 
proposed measures, the desired effect can be watered down as a result of a very long 
transition period. As Stephen Green, chairman of HSBC, said at the end of 
consultation period in April 2010, “changes should be gradually phased in over 
several years and must be internationally co-ordinated” [5].  

The following G-20 meeting in Toronto in June acknowledged delays in 
implementation timeline. The original plan was that the talks would be completed by 
the end of 2010 and new rules would be enforceable by the end of 2012. Hopes for 
a swift and timely implementation were put to rest when Canadian finance minister 
James Flaherty announced major postponements of implementation deadlines, saying 
that “there can be a compromise on that” [7]. George Osborne, the Chancellor of the 
Exchequer, said at the very same meeting that he is prepared to bear some delay, 
provided that there are no attempts at diluting the accord. With troubles heaping in the 
Eurozone, French and German banks were in favour of up to 10-year transitional 
period, in connection with their reliance on hybrid capital instruments that were 
scrapped by Basel III and which have to be refinanced by some form of Tier 1 capital 
upon maturity [7].  

A few days later, Nout Wellink, chairman of BCBS, said at the meeting organized 
by IIF that “where there are trade-offs, these should go in the direction of giving banks 
the time to reach the new standards instead of watering down the standards 
themselves” and “we do realize, on the basis of quoted impact studies, that we have to 
compromise on certain elements...but I think we will find a very acceptable solution” 
[8]. Mr. Wellink further stated that regulators will also “take into account the impact 
on the economy so as not to hamper the recovery,” but there is no doubt that “major 
part of the banking sector will go through a difficult period” [9]. Praise from the 
sector was heard, stating that regulators “have gone for the pragmatic outcome in 
which they recognize that they need a long glide path,” [10] together with warm 
embrace of a wider capital definition and easements to some critical definitions 
concerning liquid assets. Timothy Geithner, US Treasury secretary, said at 
a conference in New York in August 2010 that “We know [capital ratios] need to be 
substantially higher than they were. But we also know that if we set them too high too 
fast, we could hurt economic recovery or simply end up pushing risk outside of the 
banking system – something that could ultimately come back to haunt us. To limit that 
potential, we plan to give banks a reasonable transition period” [19]. But in general, 
there is a consensus that Basel III has achieved most of what it originally set for, at 
least in the initial phase of the process – “We went out with an initial proposal that 
was very conservative and have naturally made some adjustments as part of the 
normal consultative process. But when people step back and look at the whole package 
in comparison with the current status quo, they will see this is a major rising of the 
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bar in terms of capital and liquidity,” Stefan Walter, secretary general of BCBS, said 
[19]. What remains to be done is the actual implementation, where the risk of watering 
the final effect down is anything but negligible. 

1.8  Summary of Basel III process achievements 

When we take a big picture of the Basel III process so far, there are salient 
distinctions from that of Basel II. The biggest one is the extent and intensity of 
political pressure exerted on the Committee. In reaction to recent crisis, G-20 and 
Financial Stability Board (FSB) have been the key international players that influenced 
the shape of new regulation. Times when politicians were mere observers of the 
decision-making process at the Committee seem to be gone. The Committee had to 
obey a mandate set by G-20 in successive communiqués since April 2009, which made 
a number of people at the Committee, who were accustomed to a more secretive and 
much slower modus operandi, very uncomfortable.  

Basel II was being completed over a few years. It seems almost unbelievable that 
Basel III has been completed in a year, given the scope of changes made to the 
framework. On the other hand, we have to acknowledge that this rush could cause 
a number of imperfections or measures that can manifest themselves as inappropriate 
or ill-fitted. As one senior Committee member put it, “We have been pushed very hard 
by politicians to rush, so very often we have not been able to complete our assessment 
of all the changes, and the economic and financial situation is still very difficult. That 
means the old way of working hasn't been appropriate, and because of the pressure to 
complete, the secretariat has had to be very strong, even if some countries resisted” 
[19]. This could be seen in July, when Germany refused to sign changes endorsed by 
the Committee to the initial proposal until the calibration and transitional arrangements 
had been completed.  

When we evaluate Basel III process from the neo-proceduralist point of view, we 
have to acknowledge that it fulfils the requirements proposed by Mr. Lall to a large 
extent. First, supply side conditions were largely fulfilled with the extension of BCBS 
to encompass members from 27 countries, represented by no less than 45 institutions 
[19]. The Committee was pushed to open itself much more to the public. Bankers were 
blamed for the crisis and politicians throughout the world took advantage of this public 
anger to take more decisive steps in their attitude toward the banking sector. As has 
been stated above, it was G-20 that initiated Basel II reform and subsequently 
overlooked the process. Without this globalized political pressure on the Committee, 
we doubt Basel III to be adopted as fast and the changes to be as deep. In effect, the 
Committee was an extensive forum, with changes being approved by an external 
authority (G-20). In this setup, the effect of early arrival at the decision-making table 
does not constitute a comparative advantage. Even if an interest group had a privileged 
and early access and could influence the process to its benefit, it could not expect that 
decisions made at an early stage will not be revoked later.  

Second, and more importantly, demand side conditions were much better than 
during the Basel II process. Bankers stood at the forefront when culprits of the crisis 
were being identified. Reform proposals concentrated on the banking sector, both due 
to the substantiality of the need for reform, and public pressure. To use the terms of 
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neo-proceduralists, wide constituencies were aware and well-informed about the 
causes and costs of the crisis. Moreover, the public was supported by supervisory 
bodies and other public agencies in their calls for a deep and substantial change to the 
way banking sector operates. This unison is unprecedented and we identify it with two 
facts, the degree of globalization of banking business and the ease of access to reliable 
sources of information.  

To summarize, the conditions for a process to fall victim of regulatory capture were 
largely not fulfilled in the case of Basel II. Despite certain imperfections and 
concessions outlined herein, we argue that, in general, the process achieved the desired 
results to a large extent. Therefore, we reject our hypothesis that Basel III is another 
example of regulatory capture due to the reasons stated above. Finding that Basel III 
has not been captured, however, by no means do we imply that this cannot happen in 
future, when public attention diverges from banking regulation and banks will again 
have a lot of time to lobby during the very long implementation period, when 
significant dilution can take place. This long implementation period is, in our opinion, 
the most vulnerable point in Basel III framework, as we further argue below. 

2 What remains to be done 

As successful in reaching the goals originally set as Basel III may seem to be, there 
still remain a number of open issues, some of which can potentially cause a salient 
threat to the desired outcomes. We shall now examine some of them and evaluate their 
potential adverse impact onto regulatory process. First and foremost, the question of 
actual implementation arises. There are two dimensions to that; time and consistency. 
Considering the timeline of implementation, there are open issues with regard to 
liquidity ratios and the leverage ratio - the Committee has only set dates by which 
certain landmarks are to be achieved. There is still a lot of uncertainty about the actual 
shape of the process and development both within the Committee and the industry 
itself. These new regulatory instruments were adopted in a very short time span and 
hence can entail major unintended and unpredicted consequences.  

Second, the Committee based its predictions and calculations on the assumption 
that Basel III is implemented at the same time and consistently throughout its 
jurisdictions. This assumption might be rather daring, since the actual process of 
implementation can result in a much less degree of consistency than the Committee 
would wish to achieve. National legislators and regulatory bodies must now transpose 
the rules into their own legal systems, which can cause a good deal of delay and cause 
a knock-on effect in postponing the deadlines. Regulators and the industry are well 
aware of this fact – “I certainly think the hard work on this starts now. Politicians 
have said this is a prime opportunity to get consistency of capital and liquidity rules 
across all countries, but that will be very difficult to achieve. The countries may have 
all signed up at a broad level, but whether they implement consistently will be the real 
challenge” Pamela Walkden of the London’s Standard Chartered said [20].  

Third, there is an imminent risk that a major banking jurisdiction delays 
significantly with the implementation. The USA has recently adopted their own 
extensive financial reform, known as the Dodd-Frank Act. This piece of legislation 
puts an enormous deal of requirements on US banks and there are concerns whether 
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these will have sufficient capacity to absorb Basel III. We can be sure to expect that 
US banks will first strive to conform to their home regulation, before being concerned 
with Basel III. As one senior European regulator put it, “If the US does not implement 
it, Basel III will fail. I fear more the US not implementing Basel III than Europe or the 
emerging markets. If US banks don’t have to implement it, the European banks will 
lobby they are at a competitive disadvantage. If banks lobby for years and years, I’m 
not sure we would be able to resist” [20]. 

However, there are also open issues that remain to be resolved in the near future. 
The Committee has expressed the desire to add a capital surcharge for the so-called 
systemically important financial institutions (SIFI) to account for the additional risk 
they pose. The industry did not hesitate to issue a warning that this could lead to even 
more severe curb in lending activity and, hence, economic growth. In addition to 
capital surcharges, regulators are trying to figure out a failure resolution scheme in 
case a major global bank failed, without the enormous costs to taxpayers witnessed 
recently. IIF did not lose time to present its own proposal in January, in a fashion akin 
to the practice observed during Basel II creation when it was the industry that was 
setting the agenda. It came in a time when there are divergent plans on how to treat 
SIFIs among global players. This pre-emptive action came immediately after it had 
become obvious that a resolution scheme of kind or the other is more or less 
inevitable. We could argue that they changed their minds because alternatives offered 
by sticking to refusing any additional requirements could be worse in the end.  

Regulators, however, differ substantially in their approach to SIFI treatment. There 
is no international coordination on this topic whatsoever. FSB presented a paper in 
November 2010 at the G-20 summit in Seoul containing various measures, such as 
capital surcharges, contingent or bail-in capital and additional liquidity requirements. 
Switzerland plans to impose additional capital charges on its two largest banks, UBS 
and Credit Suisse, that would contain some hybrid instruments currently not treated in 
Basel III. National regulators are presenting their own, conflicting ways to address the 
topic and so far, there has not been any major breakthrough agreement.  

As far-reaching and successful in addressing the problems surfaced during the 
latest crisis as Basel III is in our opinion, there are a number of issues that remain to be 
addressed and resolved in a timely fashion to avoid dilution or evasion of some 
proposals, preventing a regulatory failure akin to that of Basel II. We argue that the 
timeline of implementation and unresolved issues concerning liquidity standards and 
treatment of SIFIs can pose a serious risk to Basel III being successful in the end. This 
risk is very material and politicians should remain alert about further regulatory 
agenda to prevent interest groups from capturing the Committee, after financial 
regulation has retreated from prominence in political agenda in the months and years 
to come. 

Conclusion 

This article was devoted to the institutional assessment of new capital adequacy 
rules commonly known as Basel III. These react to recent global financial crisis and 
ensuing recession that uncovered serious flaws in regulatory approach that failed to 
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account for most serious sources of risk. Banking sector was the originator of some of 
the most salient problems and Basel III aims to prevent this from happening again.  

We adopt the neo-proceduralist approach to regulation assessment put forth by 
Ranjit Lall who uses a method of “process-tracing” to analyze regulatory process from 
the regulatory capture point of view. Based on that, we find that Basel III has 
successfully evaded the fate of its predecessor and is not a victim of regulatory 
capture. On the other hand, as we argue further, Basel III can once again fail to meet 
its objectives, if it is watered down by the affected institutions during the lengthy 
transitional period.  

Finally, we focus on the challenges that remain to be faced by regulators. In 
particular, we point to the problem of systemically important financial institutions and 
consistency of implementation across jurisdictions. We argue that failure to resolve 
these issues can jeopardize regulatory reforms and stability and soundness of global 
financial markets. 

 Politicians and the society in general should remain alert to further developments 
in regulatory agenda. Banking sector has shown immense ingenuity at lobbying for 
more favourable rules in the past, always at the expense of the society as a whole. 
Therefore, it is of utmost importance for us to remain observant of regulatory agenda 
once banking regulation retreats from global flashlights.  
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FINANCIAL HEALTH AND THE COST OF CAPITAL OF 
TRAVEL AGENCIES BEFORE AND AFTER THE CRISIS 

Irena Honková 

Abstract: This Article deals with the evaluation of the economic crisis in the area of 
travel agencies. The evaluation was based on the Altman Z-score of financial health 
and the weighted average cost of capital (WACC). Data presented in 2007-2010 
financial reports compiled by selected companies were also employed. Using the 
signed-rank test the hypothesis the impact of the financial crisis on the financial health 
of selected companies was examined. The same test was applied to the weighted 
average cost of capital. Furthermore, dependencies between financial health and the 
weighted average cost of capital during individual years in concern were investigated. 
This dependency was tested by means of Spearman coefficient, determination index 
a correlation coefficient. According to the tests of statistical hypotheses the companies 
were not affected by a lower Altman Z-score during the crisis; i.e.  Their performance 
was not worse than before the crisis.  The impact of the crisis on the weighted average 
cost of capital was not proven either. Dependency between both indicators (the Altman 
Z-score and the weighted average cost of capital) was not established. The aim of this 
Article was to evaluate the impact of the financial crisis and to find possible 
dependency between stability (represented by the Altman Z-score) and the weighted 
average cost of capital. It was ascertained that the financial crisis did not have any 
significant influence on the financial performance of the selected companies. 
Dependency between the two indicators discussed above was not proven either.  

Keywords: Altman Z-score, Weighted average costs of capital, Economic crisis, 
Signed-rank test, Spearman coefficient, Determination index, Correlation coefficient  

JEL Classification: M21. 

Introduction 

This Article evaluates the impact of the global economic crisis on the financial 
aspects of Czech companies falling within the branch of travel agencies. Travel 
agencies are characterized with specific financial issues owing to which they are 
obliged to take out statutory bankruptcy insurance against. Therefore, these companies 
were more likely to be susceptible to financial problems due to the economic crisis 
than entities operating in more stable branches. Their financial difficulties result in 
a change in funding conditions; specifically in worse accessibility of third parties’ 
funds and thus in the necessity to use the companies’ own, more expensive funds. In 
order to be able to monitor comparable financial sources, the main criterion for 
selecting companies was their legal form; i.e. joint-stock companies since these 
companies can be financed by both stocks and external equity capital. 
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2 Statement of a problem 

Two indicators were used to monitor the impact of the crises. These indicators were 
the Altman Z-score and the weighted average cost of capital (WACC). The Z-score, 
being a composite financial analysis indicator, offers principal financial characteristics 
and provides a suitable tool for determining the financial standing of a company. The 
weighted average cost of capital take into account the capital structure as well as the 
percentile cost of capital per a unit of capital. The main asset of this indicator is the 
fact it includes not only the cost of foreign capital, but also the cost of own capital 
equity capital. This cost, sometimes called opportunity cost, were calculated using 
a modular method which is based on risk allowances, e.g. the risk of company size, 
liquidity, indebtedness or profitability. Market methods of determining own cost of 
capital, which are often presented in technical literature, could not be applied due to 
the unavailability of information on the beta coefficient. Beta expresses the degree 
a specific market risk by means of measuring the sensitivity of a stock to changes in 
a market portfolio [7, p. 324]. Another aim of this article was to verify the dependency 
of the Altman Z-score and of the weighted average cost of capital.  

3 Methods 

During the compilation of this article data contained in the administrative registers 
of the economic entities were used. [12] 

Companies that actively carry out business activities and whose business activities 
are classified as OKEČ 790000; i.e. travel agencies whose legal form is that of  a joint-
stock company were selected to create a primary group consisting of 374 statistical 
units. Subsequent systematic selection (of every sixth company) generated a selection 
set that contained the business identification numbers of the selected companies. 

Then, data presented in final accounts published in the Commercial Register were 
processed. [13] The data used were the data required for the calculation of the Altman 
Z-score, which works as a financial analysis instrument, and of the weighted average 
cost of capital (WACC) from the years before and after the crisis period of 2007-2010. 

When processed, these data created a file to be evaluated. Regression analysis and 
correlation analysis were used to investigate the dependencies defined in the 
hypotheses. Regression analysis monitored dependency using the method of least 
squares and the index of determination. The correlation coefficient from correlation 
analysis was used as a test of the size and direction of the dependency. Spearman 
coefficient was used too. 

Furthermore, a non-parametric signed-rank test was performed to identify the 
impact of the economic crisis on the financial health of a company and on WACC. 

4 Problem solving 

4.1 Financial analysis based on Altman Z-score  

Accounting data covering the years 2007-2010 were adopted from final accounts. 
Balance sheets provided the following data: current assets, equity, borrowed capital, 
total capital, retained earnings from previous years, short-term liabilities, long-term 
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and short-term credits and other long-term liabilities, profit after tax, e.g. liability 
towards a controlling person. Profit and loss statements provided the following data: 
revenues, interest paid and profit before tax. Because as many as 70% of selected 
companies fail to meet their statutory duty to publish final accounts in the Commercial 
Register only 17 companies’ data could be used for calculation; i.e. only 30% of the 
original selected group had at their disposal complete data regarding the years in 
concern. 

The available data were used to calculate Atman Z-score for every company and 
every single year (Tab. 2). Altman index of financial health referred to as the Z-score 
model, or Altman Z-score uses discriminant analysis to draw a line between 
companies that are highly likely to go into bankruptcy and companies that are not 
jeopardized by bankruptcy. Altman’s model was designed on the basis of data 
provided by both successful manufacturers and manufacturer who subsequently went 
into bankruptcy. As a result he created a model based on five ratio indicators and their 
relevant weights: 

       (1) 

 

Tab. 1:  Altman Z-score applicable to unquoted companies  

Parameter  Weight  Indicator  

X1 0,717 Net working capital /assets  

X2 0,847 Accumulated profit /assets  

X3 3,107 EBIT/assets  

X4 0,420 Equity /borrowed capital  

X5 0,998 Revenues /assets  

z z>2.7 financially stable company  

z<1.2 companies at risk of bankruptcy  

Source: [own data processing]  

Table 1 implies that the higher the z-score, the better a company’s performance. 
The global economic crisis that affected companies in the Czech Republic as well and 
thus could have had negative impact on this indicator. Therefore, it was appropriate to 
examine this index in the year 2007; i.e. prior to the beginning of the world crisis and 
to compare it with the same index during and after the crisis. This is why the following 
hypothesis was formulated: 

H10: Before the world crisis (in 2007) and during the crisis (in 2009) the 
financial health of the monitored companies showed the same tendencies. 

H20: Before the world crisis (in 2007) and after the crisis (in 2010) the 
financial health of the monitored companies showed the same tendencies.  

The hypothesis was subjected to a matched-pairs signed-rank test. The test was 
chosen in view of the fact that the standard division of the basic group could not be 
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considered. The random quantities Di = Xi-Zi, i = 1,2,…17 (i.e. n = 17) was introduced 
and the tested hypothesis was defined as follows:  

 versus this hypothesis:  

Were XD is the median of the random quantity Di. The calculation of the random 
quantity is shown in Tab. 2. 

Tab. 2:  Altman Z-score of the financial health of the monitored companies in the 

years 2007-2010 

Altman Z-score of financial health  Di = Xi - Zi 

2007  = 
Zi 2008 

2009 = 
Xi 

2010 = 
Xi 2010&2007 2009&2007 

0.31 0.87 0.65 0.71 0.4 0.34 

0.5 0.93 0.21 0.98 0.48 -0.29 

0.64 8.34 4.57 1.95 1.31 3.93 

0.86 5.99 3.62 6.66 5.8 2.76 

0.89 4.56 3.77 1.47 0.58 2.88 

1.09 0.74 0.88 1.15 0.06 -0.21 

1.14 1.59 3.19 2.76 1.62 2.05 

1.47 1.85 1.83 2.38 0.91 0.36 

1.58 1.5 1.45 1.88 0.3 -0.13 

1.85 2.9 3.29 2.59 0.74 1.44 

2.03 2.04 1.32 2.56 0.53 -0.71 

2.28 1.56 1.73 2.44 0.16 -0.55 

2.34 3.59 4.11 2.81 0.47 1.77 

2.35 2.6 2.37 3.07 0.72 0.02 

2.87 2.54 2.92 2.56 -0.31 0.05 

3.28 3.87 1.72 1.25 -2.03 -1.56 

7.18 6.8 4.5 3.2 -3.98 -2.68 

Y 14 10 

Source: [own data processing]  

The number of differences with plus signs is expressed by the random quantity Y 
for which it holds that the critical area is a set of the values of the random quantity Y: 
W = {Y; Y≤ k1 and simultaneously Y ≥k2}, whereas it holds for n = 17 that k1 = 4, k2 
= 13. [8, p. 22]                                                                                                              
      The hypothesis H10 (“H10: Before and during the crisis the financial health of the 
monitored companies showed the same tendency.”) is not rejected because the value of 
the testing criterion fell into the area of admissible values.                                                                                                                             
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The hypothesis H20 (“H20: Before and after the crisis the financial health of the 
monitored companies showed the same tendency.”) is rejected because the value of the 
testing criterion fell into the area of critical values. 

3.2 The effects of the economic crisis on the weighted average cost of capital 
(WACC) 

The weighted average cost of capital indicates how expensive a source of funding 
is used by a company. In the time of crisis companies might tend to contract debts as 
they might lack in equity. Subsequently, WACC would be reduced because borrowed 
capital is generally cheaper than equity. It is in this connection that the two following 
hypotheses are made:   

H30: Before the crisis (in 2007) and during the crisis (in 2009) the companies 
had the same cost of capital. 

H40: Before the crisis (in 2007) and after the crisis (in 2010) the companies had 
the same cost of capital. 

The statistical analysis of hypotheses testing was based on the following calculation 
of weighted cost of capital (WACC): 

              (2) 

Where: 

WACC is the weighted average cost of capital, 

 RD is the cost of borrowed capital, t is a corporate income tax rate,D is borrowed 
capital,C is total capital,RE is the cost of equity,E is equity. 

The interest paid reported in the profit and loss statements of the companies in 
concern was substituted for the cost of borrowed capital. 

While the determination of the cost of borrowed capital is simple and 
straightforward, the cost of capital can be calculated by means of several methods that 
differ as to the requirements for input information: 

In general, the cost of equity can be determined on the basis of market approaches 
or by means of methods and models based on accounting data. The primary methods 
used to estimate the cost of equity are: [2, p. 110] 

• Capital Asset Pricing Model (CAPM), 

• Arbitrage Pricing Model (APM), 

• Dividend Growth Model, and 

• Modular Models. 

The market models CAPM and APM require the knowledge of the beta coefficient. 
If a company does not pay for a rating evaluation, it has practically no other way to 
express this coefficient in a more precise way. The dividend model is more suitable for 
the needs of future investors. Therefore, the modular data based on available 
accounting data proves appropriate for the appraisal of one’s own cost of capital for 
the purpose of making decision regarding financial sources. 
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The modular model comes from the sum of individual risk premiums and of the 
rate of return of a risk-free asset. This relation can be simply described as follows: 

[2, p. 112]                        (3) 

Where:WACCU is the cost of total capital of a debt-free company,RF is the risk-free 
rate of interest,Rpodnikatelské is a risk premium for business risk,Rfinstab is risk premium 
for risk ensuing from financial stability,RLA is a risk premium that characterizes the 
size of a company. 

The author of this article followed the methodology based on the modular model 
that is used by the Czech Ministry of Industry and Trade. [7, p. 325] In principle, this 
methodology describes the calculation (3) and provides clear instructions on what data 
from accounting statements are to be used. The results are presented in Tab. 3. 

Tab. 3:  Weighted average cost of capital (WACC) of the monitored companies in 

the years 2007-2010 

Weighted average cost of capital (WACC) Di = Xi – Zi 

2007 = 
Zi 2008 

2009 = 
Xi 2010 = Xi 2010&2007 2009&2007 

0.093 0.126 0.044 0.088 -0.005 -0.049 

0.071 0.095 0.078 0.013 -0.058 0.007 

0.011 0.006 0.090 0.050 0.039 0.079 

0.089 0.095 0.039 0.072 -0.017 -0.050 

0.268 0.101 0.148 0.227 -0.041 -0.120 

0.076 0.045 0.089 0.047 -0.029 0.013 

0.043 0.177 0.086 0.113 0.070 0.042 

0.100 0.165 0.114 0.131 0.031 0.014 

0.186 0.051 0.038 0.105 -0.081 -0.148 

0.085 0.057 0.114 0.018 -0.067 0.029 

0.141 0.136 0.047 0.202 0.061 -0.093 

0.079 0.112 0.096 0.134 0.054 0.017 

0.074 0.075 0.446 0.125 0.051 0.372 

0.036 0.027 0.256 0.041 0.005 0.220 

0.071 0.832 0.056 0.045 -0.026 -0.015 

0.062 0.150 0.118 0.025 -0.038 0.055 

0.107 0.041 0.021 0.061 -0.046 -0.086 

Y 7 10 

Source: [own data processing]  



83 

 

The hypothesis was subjected to a matched-pairs signed-rank test. The random 
quantity Di = Xi-Zi, i = 1,2,…17 (i.e. n = 17) was introduced and the tested hypothesis 
was defined as follows:  

 versus this hypothesis:  

The number of differences with plus signs is expressed by the random quantity Y 
for which it holds that the critical area is a set of the values of the random quantity Y: 
Y: W = {Y; Y≤ k1 and simultaneously Y ≥k2}, whereas it holds for n = 17 that k1 = 4, 
k2 = 13 [8, p.22]. 

The hypothesis H30 (“Before and during the crisis the companies had the same cost 
of capital.”) is not rejected because the value of the testing criterion fell into the area 
of admissible values. 

The hypothesis H40 (“Before and after the crisis the companies had the same cost 
of capital.”) is not rejected because the value of the testing criterion fell into the area 
of critical values. 

3.3 The effect of financial health on WACC  

The primary task of every financial manager is [5, p.110]: 

a) To secure economically justified budgeted capital for investments forecasted by 
the company that meet the required rate of return, 

b) To achieve the least possible cost of required investments, 

c) Not to disturb financial stability (not to substantially increase the company’s 
financial risk) – e.g. by disproportionate use of long-term borrowed capital for 
the financing of investments. 

The above information implies that strategic financing should ensure the required 
amount of capital provided that the cost of financing sources are kept at a minimum 
and that the company retains its financially stability (financial health). However, is it 
possible to fully meet both these criteria; i.e. the minimum cost of capital and the 
maximum index of financial health? Is there any dependency between these 
quantities? These questions are addressed by the following hypothesis:   

H50:  There is no dependency between financial health and the weighted 
average cost of capital. 

The hypothesis that there is no correlation relation between the random quantities 
Xi  and Yi (a company’s financial health expressed in terms of Altman Z-score and the 
cost of capital or WACC) was tested. The tested hypothesis is defined as follows:  

versus this hypothesis:  

This problem will first be solved using Spearman correlation coefficient. The 
results of Spearman test will be verified by regression analysis and correlation 
coefficient. 
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Spearman correlation coefficient was chosen because the assumption of the 
normality of the division of basic group probability was not met. [Kubanova p. 157] 
the testing criterion is defined as follows: [9, p.157] 

                                                                                                         
(4) 

 

Where:n is the number of elements to choose from,Ri  is the sequence of the ith 
element of the random quantity Xi in non-descending order,Qi is the sequence of the 
ith element of the random quantity Yi  in non-descending order. 

The critical area is defined as a set of the values of the testing criterion Rs for which 
the following holds: W = { RS : |RS| > r0.05}, whereas r0.05 where n = 17 is 0.4853. [8, p. 
22] 

The results presented in Tab. 4 clearly show that the value of the testing criterion 
never fell into the critical area; i.e. the hypothesis H50 is not rejected; and the random 
quantities of a company’s financial health and the cost of capital are independent of 
each other. 

Tab. 4 also features the results of the determination index and the correlation 
coefficient. 

The correlation coefficient [9, p. 144] assumes small values, which is evidence of 
the non-correlativity of both random quantities. If the values were approaching 1, it 
would indicate dependence. 

The last indicator used to examine the independence between Altman Z-score and 
the cost of capital is the determination index. This index represents regression analysis.  

The determination index expresses the ratio of the explained part of dispersion to 
total dispersion. It is calculated as follows:  

                                                                                                                 (6) 

Where: St is the part of variability that can be explained by means of a regression 
model (specifically, by a line),Sy  is the sum of squared deviations. 

The determination index defines what part of the variability of monitored values 
can be explained by means of the given model. It assumes values ‹0,1›. The smaller 
the unexplained part of dispersion, the better the ability of the given function to 
express dependency and the determination index approaches 1. 

The data presented in Tab. 4 suggest that the determination index confirmed the 
absence of any dependency between Altman Z-score and WACC. 
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Tab. 4:  Indicators of the dependence of Altman Z-score and of the cost of capital in 

the years 2007-2010 

Indicators  2007 2008 2009 2010 

Spearman coefficient  -0.0539 0.0564 0.1789 -0.0784 

Determination index  0.0003 0.0789 0.0651 0.0067 

Correlation coefficient  -0.0270 0.3046 0.2573 -0.1009 

Source: [own data processing]  

The graphs in figures No. 1 and 2 provide the final representation of proven 
independence. The interlaid line does not characterize real values. Deviations from the 
trend are too large. 

 

Fig. 1: The dependence of Altman Z-score and WACC in 2007 
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Tab. 5:  Results of hypothesis testing  

Hypothesis  Testing results  

H10 Not rejected.  

H20 Rejected. 

H30 Not rejected.  

H40 Not rejected. 

H50 Not rejected.  

Source: [own data processing] 

The final part of the article paid attention to the possible dependence between 
a company’s financial health and the weighted average cost of capital. Both correlation 
and regression analysis revealed the non-existence of dependence between financial 
health and the weighted average cost of capital. 

Conclusion 

This article was compiled in order to assess the impact of the financial crisis on 
companies operating in the field of travel agencies. This field already faces financial 
problems that are likely to be further aggravated by the crisis.  

The initial data used in this study were obtained from financial reports of 2007. 
A summarized financial indicator was computed from those data and then compared 
with the value of the same indicator applicable to a year falling within the crisis (2009) 
and to a year after the crisis (2010).  

It was confirmed that the crisis did not contribute to the worsening of the 
companies’ financial standing during the crisis. On the contrary, financial results 
achieved after the crisis were even better than before the crisis. 

The same principle was applied to the examination of the weighted average cost of 
capital that was also expected to change due to the crisis. However, no impact of the 
crisis was proven. 

Considering that the index of financial health and the weighted average cost of 
capital belong to the most significant financial indicators it is necessary to monitor the 
relations between the two. The question presents itself whether there is any type of 
dependence between them; i.e. whether the optimization of either of them affects the 
other, and if it does, what is the nature of dependence. However, the companies under 
review did not show any type of dependence. 

The original aim of this study was to examine the complete group of the selected 
companies. However, because a number of the companies did not have their complete 
final accounts of the period 2007-2010 published on publicly accessible servers the 
selected group had to be markedly reduced.  For instance, it did not include small 
companies (established after 2008) or companies whose operation was terminated 
prior to 2010, perhaps due to the aftermath of the crisis.  
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The calculations presented in this article should offer a more optimistic view of the 
financial crisis. The generally negative understanding of the impacts of the crisis – 
which is often even further intensified by the media – cannot be held as dogma. It is 
always necessary to assess a specific field, a concrete group of companies or a specific 
company, while simultaneously defining indicators to be researched. Not all results 
established by this study were as bad as they might have appeared. 

Another, no less important aim was to evaluate two significant quantities used in 
financial management, namely Altman Z-score (that represents the most relevant 
aspects of financial analysis) and the weighted average cost of capital. It was necessary 
to prove whether and to what degree these qualities are correlated, because this 
information could be valuable for financial managers who attempt to secure the best 
financing possible as well as financial stability. However, our investigation proved that 
these two indicators are independent. This means that financial managers have to 
consider each quantity separately. 
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GENERATION Y BEHAVIOR AT THE UNIVERSITY OF 

PARDUBICE 
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Abstract: For Generation Y are social networks an essential element of 
communication and entertainment. The authors of this article conducted research in 
the Faculty of Economics and Administration at the University of Pardubice on how 
students (generation Y) use social networks. For the evaluation of research were used 
cluster analysis and decision trees. 

Keywords: Generation Y, Social network, Faculty of Economics and Administration 
University of Pardubice, Facebook, Communication, Questionnaire survey, Cluster 
analysis, Kohonen self-organizing feature maps,  K-Means, Two-Step, C5.0, Decision 
trees. 

JEL Classification: C15, C44, C63, Y10. 

 

Introduction 

Generation Y [2], [5], [10] is shaped by the period in which they live. 
The generation grows up surrounded by modern technology that is, of course, 
completely used from an early age. The global expansion of the Internet and mobile 
networks was very import for the formation of this generation. 

We were interested in the specifics Generation Y of the Faculty of Economics and 
Administration, University of Pardubice. Therefore we made a questionnaire survey to 
clarify how this generation communicates with each other and how uses the means 
social networks. We focused mainly on selected internet social networks in this study. 
The contribution of this article is within describing of this generation and the network 
by statistical methods and methods of cluster analysis. 

1 Problem formulation  

This paper builds on an article [4] that focused on the preparation of questionnaires 
for this research and primary processing. We discussed the status of social networks 
and their influence on Generation Y in the University of Pardubice in this article. 
This article raised many more questions for us. How to describe the structure of social 
networks? What is the relationship between the social networks? Who are the typical 
users at the University of Pardubice? 

We made two rounds of questionnaire survey as described in the [4]. We asked 
respondents how often they use social networks for their communication and how 
much time they spend with the computer in the first round. Respondents were asked to 
describe their own social network in the second round. We asked 182 respondents 
from Faculty of Economics and Administration, University of Pardubice. 



91 

 

Questions were classified to two subscales a) importance of the internet, b) using 
web services as communication or for leisure activities. 

2 Problem solving  

The questionnaire process, primary data pre-processing and rough summary was 
published in [4]. We decided for additional data processing to use cluster analysis. 
This enables evaluating and understanding data obtained from the survey. The method 
for understanding the various clusters was decision trees. The combination of these 
methods is often used. Using the combination of these techniques in relation to social 
networks is described in [1]. 

2.1 Data preprocessing 

Data must be transformed from the individual questionnaires to a CSV file for 
processing in software Clementine 10.1. These data were adjusted manually and then 
using the scaling function of MS Excel covered in the appropriate form. 

The next step for data preprocessing and analysis was necessary to treat some of the 
characteristics. These were mainly about Internet services, which were represented in 
the questionnaire with near zero frequency. 

We removed the following services: Lidé.cz; Líbímseti.cz; LinkedIn; Twitter; 
Orkut; Flickr; MySpace; N-JOY.cz; Vimeo; Picasa; Rajče.net; Facebook games.  

Cluster Analysis 

Therefore, to understand semantics data obtained from the research of the Kohonen 
networks were used in order to determine the number of primary clusters. Cluster 
analysis was performed in software Clementine 10.1. It was based on data text file 
(CSV) which was processed in MS Excel. We used Two-Step algorithm and K-Means 
method for additional processing. 

2.2 Kohonen self-organizing feature maps  

Kohonen self-organizing feature maps [6] are a type of neural network based on 
competitive learning strategy, the input layer serves the distribution of the input 
patterns. The neurons in the competitive layer (output layer) serve as representatives, 
and they are organized into topological structure. All the input neurons are connected 
to all of the output neurons, and between these connections are weights, associated 
with them and there is distances computed between them. The winning neuron is 
chosen, for which the distance from input pattern is minimum. 

This type of network can be used for clustering data sets into distinct groups when 
unsupervised method is used. Records are grouped so that records within a group or 
cluster tend to be similar to each other, and records in different groups are dissimilar.  

The result of cluster analysis using Kohonen maps is given in Fig. 1, it describes the 
different clusters and the various input variables for different clusters (Facebook, ICQ, 
Skype, Spolužáci.cz, You Tube, time spent at the computer, college dormitory, year of 
birth, field of study). 
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Fig. 1: The result of cluster analysis using Kohonen maps 

 
              Source: own 

Numbers of elements in clusters, created by Kohonen maps are given in Tab. 1 
Cluster analysis using Kohonen maps created 12 clusters. But the total numbers of 
12 clusters are only 3 clusters significant (highlighted cells). The number of clusters 
will be further used for other clustering methods. 

       Tab. 1: Number of clusters  

Y, X 0 1 2 3 

0 29 16 14 19 

1 5 4 6 9 

2 26 14 14 25 

        Source: own 

2.3  Two-Step Algorithm 

Two-Step Cluster is a two-way clustering method. The first step makes a single 
pass through the data, during which it compresses the raw input data into 
a manageable set of sub clusters. The second step uses a hierarchical clustering method 
to progressively merge the sub clusters into larger and larger clusters, without 
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requiring another pass through the data. Hierarchical clustering has the advantage of 
not requiring the number of clusters to be selected ahead of time. Many hierarchical 
clustering methods start with individual records as starting clusters and merge them 
recursively to produce ever larger clusters. Though such approaches often break down 
with large amounts of data, Two-step’s initial pre-clustering makes hierarchical 
clustering fast even for large data sets. 

Two-Step clustering method could be used, since using Kohonen map was 
the chosen number of clusters. For easier interpretation of cluster analysis 3 target 
clusters was selected. The results of cluster analysis are the following tables. 
The tables (Tab. 2 – 7) show percentage of respondents belonging to the cluster, and 
what value is dominant. The rows of table are scale, how often is the social network 
used. Highlighted cells are dominant for the cluster. The tables (Tab. 8 – 10) show the 
results from another perspective. Individual monitored variables are in the rows. 
Highlighted cells are dominant for the cluster.  

 

Tab. 2: Results for Facebook 

Facebook cluster 1 cluster 2 cluster 3 

0 2,35% 0,00% 3,7% 
1 30,59% 2,86% 29,63% 
2 2,35% 1,43% 0,00% 
3 1,18% 1,43% 0,00% 

4 4,71% 0,00% 0,00% 

5 25,88% 8,57% 3,7% 

6 32,94% 85,71% 62,96% 
 

Tab. 3: Results for ICQ 

ICQ cluster 1 cluster 2 cluster 3 

0 1,18% 0,00% 0,00% 

1 16,47% 0,00% 7,41% 

2 12,94% 0,00% 3,70% 
3 4,71% 2,86% 0,00% 
4 10,59% 5,71% 0,00% 
5 32,94% 8,57% 18,52% 
6 21,18% 82,86% 70,37% 

 

Source: own                                                                   Source: own 

Tab. 4: Results for Skype. Tab. 5: Results for Spolužáci.cz. 

Skype cluster 1 cluster 2 cluster 3 

0 3,53% 1,43% 3,7% 

1 56,47% 20,00% 66,67% 
2 12,94% 27,14% 25,93% 
3 3,53% 2,86% 0,00% 
4 4,71% 21,43% 0,00% 
5 17,65% 21,43% 3,70% 

6 1,18% 5,71% 0,00% 
 

Spolužáci cluster 1 cluster 2 cluster 3 

0 2,35% 2,86% 0,00% 
1 7,06% 1,43% 3,70% 
2 18,82% 11,43% 3,70% 
3 18,82% 18,57% 0,00% 

4 32,94% 42,86% 0,00% 

5 20,00% 15,71% 81,48% 

6 0,00% 7,14% 11,11% 
 

Source: own                                                                    Source: own 
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Tab. 6: Results for Stream.cz. Tab. 7: Results for YouTube.cz.. 

Stream.cz cluster 1 cluster 2 cluster 3 

0 2,35% 1,43% 0,00% 

1 58,82% 14,29% 7,41% 

2 5,88% 17,14% 22,22% 

3 9,41% 7,14% 33,33% 
4 20% 31,43% 3,70% 
5 3,53% 25,71% 25,93% 
6 0,00% 2,86% 7,41% 

 

YouTube cluster 1 cluster 2 cluster 3 

0 1,18% 0,00% 0,00% 

1 1,18% 5,71% 0,00% 

2 8,24% 1,43% 11,11% 

3 12,94% 0,00% 7,41% 

4 30,59% 17,14% 0,00% 

5 30,59% 40,00% 81,48% 
6 7,06% 35,71% 0,00% 

 

Source: own                                                                    Source: own 

 

Tab. 8: Sex of the respondent of cluster 

analysis. Tab. 9: Grade of cluster analysis. 

Sex cluster 1 cluster 2 cluster 3 

men 25,88% 28,57% 3,70% 
woman 74,12% 71,43% 96,3% 
                                                   Source: own 

 

Grade cluster 1 cluster 2 cluster 3 

1 0% 2,86% 3,70% 

2 96,47% 87,14% 88,89% 

3 3,53% 10% 7,41% 
                                                      Source: own 

Tab. 10: Time spent at the computer of 

cluster analysis. 

 

Time cluster 1 cluster 2 cluster 3 

1 22,35% 11,43% 0,00% 

2 41,18% 10,00% 22,22% 

3 18,82% 24,29% 59,26% 

4 10,59% 25,71% 0,00% 

5 1,18% 10,00% 3,7% 

6 1,18% 8,57% 11,11% 

7 4,71% 10,00% 3,70% 
 

 

                                                           Source: own 

2.4 K-Means method 

K-Means [7] defines a set of starting cluster centres derived from data. It then 
assigns each record to the cluster to which it is most similar, based on the record's 
input field values. After all cases have been assigned, the cluster centres are updated to 
reflect the new set of records assigned to each cluster. The records are checked again 
to see whether they should be reassigned to a different cluster, and the record 
assignment/cluster iteration process continues until either the maximum number of 
iterations is reached, or the change between one iteration and the next fails to exceed 
a specified threshold. The tables (Tab. 11 - 16) show the percentage of respondents 
belonging to the cluster, and what value is dominant.  The rows of table are scale; it 
shows how often the social network is used. Highlighted cells are dominant for the 
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cluster. The tables (Tab. 17 – 19) show the results from another perspective. Individual 
monitored variables are in the rows. Highlighted cells are dominant for the cluster. 

 

Tab. 11: Results for Facebook. 

 

Tab. 12: Results for ICQ. 

Facebook cluster 1 cluster 2 cluster 3 

0 0,00% 2,17% 4,76% 
1 10,64% 34,78% 23,81% 
2 2,13% 0,00% 2,38% 
3 1,06% 0,00% 2,38% 

4 2,13% 0,00% 4,76% 

5 20,21% 10,87% 11,90% 

6 63,83% 52,17% 50,00% 
 

ICQ  cluster 1 cluster 2 cluster 3 

0 1,06% 0,00% 0,00% 

1 11,70% 2,17% 9,52% 

2 8,51% 0,00% 9,52% 
3 5,32% 0,00% 2,38% 
4 8,51% 2,17% 9,52% 
5 28,72% 6,52% 21,43% 
6 36,17% 89,13% 47,62% 

 

Source: own                                                                    Source: own 

Tab. 13: Results for Skype. Tab. 14: Results for Spolužáci.cz. 

Skype  cluster 1 cluster 2 cluster 3 

0 3,19% 2,17% 2,38% 
1 38,30% 56,52% 42,86% 
2 21,28% 21,74% 16,67% 
3 5,32% 0,00% 0,00% 
4 10,64% 6,52% 14,29% 
5 20,21% 8,70% 19,05% 
6 1,06% 4,35% 4,76% 

 

Spolužáci cluster 1 cluster 2 cluster 3 
0 1,06% 2,17% 4,76% 
1 3,19% 2,17% 4,76% 
2 11,70% 17,39% 14,29% 
3 17,02% 4,35% 26,19% 
4 44,68% 2,17% 35,71% 
5 17,02% 65,22% 9,52% 
6 5,32% 6,52% 0,00% 

 

Source: own                                                                    Source: own 

Tab. 15: Results for Stream.cz. Tab. 16: Results for YouTube.cz. 

Stream.cz cluster 1 cluster 2 cluster 3 

0 0,00% 0,00% 7,14% 

1 39,36% 30,43% 26,19% 

2 8,51% 15,22% 19,05% 

3 7,45% 17,39% 16,67% 
4 27,66% 8,7% 23,81% 
5 15,96% 23,91% 4,76% 
6 1,06% 4,35% 2,38% 

 

YouTube  cluster 1 cluster 2 cluster 3 

0 0,00% 0,00% 2,38% 

1 7,45% 2,17% 9,52% 

2 7,45% 6,52% 9,52% 

3 13,83% 0,00% 2,38% 

4 27,66% 10,87% 0,00% 

5 25,53% 76,09% 40,48% 
6 18,09% 4,35% 28,57% 

 

Source: own                                                                    Source: own 

Tab. 17: Sex of the respondent of cluster 

analysis. Tab. 18: Grade of cluster analysis 

Sex cluster 1 cluster 2 cluster 3 

men 0,00% 2,17% 100% 
woman 100,00% 97,83% 0% 

                                                          Source: own 

Grade cluster 1 cluster 2 cluster 3 

1 1,06% 2,17% 2,38% 

2 94,68% 86,96% 90,48% 

3 4,26% 10,87% 7,14% 
 

Source: own 
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Tab. 19: Time spent at the computer of 

cluster analysis. 

 

Time cluster 1 cluster 2 cluster 3 

1 22,34% 2,17% 11,9% 

2 35,11% 6,52% 28,57% 

3 20,21% 45,65% 21,43% 

4 9,57% 26,09% 21,43% 

5 0,00% 10,87% 9,52% 

6 6,38% 6,52% 9,52% 

7 6,38% 2,17% 9,52% 
 

 

      Source: own 

The results of cluster analysis using K-means algorithm is little apparent 
differentiation between clusters. Maximum numbers of items (highlighted in the table 
cells) are almost identical in all properties. Therefore, for further work the results have 
been chosen from cluster analysis using Two-Step algorithm.  

2.5 Evaluation of cluster analysis 

To analyze the results of cluster analysis we chose decision trees. We tested three 
models of decision trees: C 5.0, Classification and Regression (C&R) Tree and 
QUEST. 

Decision tree models allow developing classification systems that predict or 
classify future observations based on a set of decision rules. If we have data divided 
into classes that interest us, we can use our data to build rules that we can use to 
classify old or new cases with maximum accuracy. 

A C5.0 [8], [9] model works by splitting the sample based on the field that provides 
the maximum information gain. For each subsample defined by the first split is then 
split again, usually based on a different field, and the process repeats until 
the subsamples cannot be split any further. 

The C&R Tree [3], [9] is a tree-based classification and prediction method. Similar 
to C5.0, this method uses recursive partitioning to split the training records into 
segments with similar output field values. C&R Tree starts by examining the input 
fields to find the best split, measured by the reduction in an impurity index that results 
from the split. The split defines two subgroups, each of which is subsequently split 
into two more subgroups, and so on, until one of the stopping criteria is triggered. 
All splits are binary (only two subgroups). 

QUEST [9] is a binary classification method for building decision trees. A major 
motivation in its development was to reduce the processing time required for large 
C&R Tree analyses with either many variables or many cases. A second goal of 
QUEST was to reduce the tendency found in classification tree methods to favour 
predictors that allow more splits; that is, continuous predictor variables or those with 
many categories. 
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The target variable for the decision algorithm whether a particular item to that 
cluster (Two-step algorithm). The best models of decision trees were chosen based on 
the Evaluation (see Fig. 2) which shows that, as seems to be a model the decision tree 
algorithm based on algorithm C 5.0. 

 

Fig. 2: Comparison of different decision algorithms with the use of the evaluation 

chart. 

 
Source: own 

The algorithm C&R Tree achieved 100% accuracy of classification as the one 
at 62% percentile. Therefore, this algorithm was chosen as a suitable explanation for 
the clustering analysis. The analysis resulted in the decision trees algorithm using 
C&T Tree is following a model (Fig. 3) that suggests how to weight the individual 
characteristics of the assignment to a cluster that generated the Two-Step algorithm. 

 

 

 

 

 

 



 

        

 

        Fig. 3: The decision tree generated by algorithm C&T Tree: The decision tree generated by algorithm C&T Tree: The decision tree generated by algorithm C&T Tree: The decision tree generated by algorithm C&T Tree
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Conclusion 

Respondents, the students of the Faculty of Economics and Administration, can be 
divided into three clusters. 

For the first cluster is characteristic that it is dependent on sex and grade. This 
cluster does not use any dominant communication network. Respondents prefer 
a communications network ICQ for daily communication. Skype is used in exceptional 
cases, but several times a year. However, rather consume media content on YouTube, 
which is used several times a week. Also this cluster is relatively latent for the Czech 
social network Spolužáci.cz. Students spend time at the computer between 10-20 hours 
per week. This cluster is also represented by largest proportion of respondents 
85 (46,70%). This is a rather passive group of respondents of social networks overall. 

The next cluster contains 70 respondents (38,46%), second in size. Typical for 
respondents in this cluster is that it is the most active group on Facebook, 85% of 
respondents from this cluster is on Facebook on a daily basis. Likewise, 
the communications network ICQ uses 82% of respondents to the daily 
communication. It is also the group which is very actively communicates with Skype. 
This cluster tends to the daily consumption of media content on YouTube. This group 
also spends relatively a lot of time at the computer 30-40 hours. Also in this cluster is 
not indicative of gender and grade. Generally, this group is described as very active on 
social networks. 

For the last cluster, which is the smallest with 27 respondents (14,83%) is 
the dominant female. ICQ is very powerful tool for daily communication in this group. 
On other hand they almost do not use Skype. Furthermore, this group of respondents is 
the most active in the Czech social network Spolužáci.cz. And every day this group 
consumes media content on YouTube. Average time spent by this group of respondent 
at the computer is 35 hours per week. 

Therefore, for better understanding how Generation Y communicates with each 
other, we plan further research to compile a real social network that will confront the 
type of communication a real meeting of students at the University of Pardubice and 
communication through computer networks. The Fig. 4 is a social network created by 
students themselves. Only black spots represent men and two tone (black and white) 
spots represent women. 
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ANALYSIS OF EUROPEAN UNION COHESION 

Pavla Koťátková Stránská, Tomáš Lelek 

Abstract:  The European Union is formation of 27 states at the present. The similarity 
of the EU member states with the nature of the integration process contributes to 
successful action in the diminishing of differences and creating a sense of belonging 
among together. The aim of the article is to examine similarity of EU member states, 
which can show the integration process success. 

The European Union should be a whole that can build its growth on the joint 
development of welfare in reducing economic disparities. The article examines if EU is 
not only disorderly group of states whose consistency is maintained artificially by 
political decisions. Politics has seemed to be the most influential representatives of the 
States in two last years. This implies the idea associated with the fact that in order to 
progress in the integration process, the individual member states are gradually forced 
to give up sovereignty in execution of their own economic policy. In the case of 
disorderly economic development in member states it can happen that, they cannot use 
the tools of economic policy in such way that is needed to address their own economic 
situation. 

Keywords: Cluster analysis, European Union, European Union Cohesion, Real GDP 
growth rate, General government gross debt. 

JEL Classification: E20, E23. 

Introduction 

The European Union is formation of states, which is the result of nearly more than 
60 years of the ongoing integration process. This process involves many areas, 
especially economic and political, which were one of its main causes. In the 
integration process beginning there were the post-war France and Germany. First 
integration formation called the European Coal Steel Community was established in 
1951. It comprised six Western Europe developed countries. Since those times this 
formation was transformed and has got seven-times more member states. The Western 
European integration has achieved high integration level. Nowadays it is in realization 
of penultime integration level - full economic and monetary union. 

The Eurozone problems have occurred with debt crisis in two last years. It has 
started discussion about at least of disunity European Union states (EU). This hidden 
tendency was confirmed by separatist stance of Great Britain and the Czech Republic 
in the EU Summit on 9th December 2011. The principle of solidarity is far more used 
within the EU economic policy in comparison with the first decade of the 21th century. 
This is one main reason for EU desintegration tendencies   increasing. Why do have 
states with more efficient economic performance endow less powerful and 
irresponsible ones (eg. Greece). 
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The politician action in the provision of economic assistance is justified by appeals 
to the solidarity of economically stronger states with weaker ones, in some cases even 
irresponsible farming. There is also preferred view on the EU economy as a whole, 
which could be seriously threaten by small problem part.  

Economic cohesion in the EU is thus supported mainly by policy measures, rather 
than based on a similar development and sense of belonging of the member states. 
Opinions of the euro area future, respectively the EU are very different. According to 
prof. Klaus can be expected 10 years of economic stagnation in the EU Member States 
[3]. Skeptics according to their negative scenarios are used to talk about the possible 
abandonment of the achieved levels of integration, or even the disintegration of the 
EU. 

Article responds to the currently topical issue of consistency among the EU 
member states. The angle of view is not political or security - strategic aspects, that are 
within the economic policy is constantly emphasized, but rather economic. Political 
will may for a long time to replace the functioning of the natural order and faire laws 
[15]. But it can not provide effectiveness and prevent a different economic 
development and non-fulfillment of real convergence in many different aspects of 
a whole, which the EU undoubtedly is. 

1 Objective and Methodology 

The main article objective is to analyze the similarity of the EU member states on 
the evolution of selected variables. The hypothesis is defined for this purpose. Its 
validity is examined by using multivariate statistical methods. 

The hypothesis H0 states that: "EU member states are under the influence of EU 
economic policy similar to the development of selected economic variables." In case 
of hypotheses validity confirmation (hereinafter "H0" indicating the null hypothesis) 
can be said the following claims. Thanks to the integration process and the 
implementation of common economic policy of EU member states, the EU is 
relatively compact economic unit. 

In case of the null hypothesis rejection the alternative hypothesis will be valid. This 
hypothesis state: „Then integration process and performance of common economic 
policy has no effect on real macro economic indicators. The success of the integration 
process and common policies can manifest itself more in the qualitative (removal of 
administrative barriers, quality of life, etc.)“. These achievements of course 
contributed to the completion of a common market based on free movement and allow 
next stages of integration process, but don´t remove disparities in economy. 

The core category, on which null hypothesis is built, is a similarity. Similarity is 
quantified on empiric data and used methods. Using the cathegory of similarity has 
several reasons. The first is the semantic meaning of the word itself. „Similar“ means 
that the object in comparison with the other evaluation one has most characters the 
same or only slightly differing. For example, in some relatively minor attributes. The 
second reason is based on logical deduction. The similarity of objects means that 
between them are only small differences. Differences are also engaged in regional 
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science policy and regional development. Too big differences among individuals and 
territories may lead to serious social and political problems. [8] 

The persistence of significant differences leads to a very small willingness of 
individual parts of the whole to maintain cohesion. Consistency, especially the 
territorial one means solidarity, cooperation and effective use of territorial potential in 
order to provide balance, sustainable development and competitiveness of the territory. 
[9] 

The similarity of the EU member states deals strongly with the nature of the 
integration process. Its successful work in reducing differences and creating a sense of 
member states belonging should contribute to the cohesion of the EU as a whole. The 
whole, which can build on the joint development to prosperity in reducing economic 
disparities. In contrast of this is vision of disorderly grouping, whose cohesion is 
maintained artificially by political decisions of the most influential member states.  

Another article benefit is to determine, which member states groups are simile and 
how strong links are between these groups. In the case of strong ties can be assumed 
joint advocacy of these countrie´s groups aims. There will be identified and tracked 
states with the largest economic performance in the EU, which should be uniform in 
their behavior to maintain a minimum level of integration achieved. 

2 Cluster analysis 

The term cluster analysis was first used by Tryon, in his work in 1939. According 
to Tryon cluster analysis involves several different algorithms and methods that group 
objects of similar kind into respective categories. [15] The cluster analysis leads to the 
examiner's analysis, which uses its instruments to objects classification into groups, in 
order to create group with maximum degree of connection. The maximum degree of 
connection means the shortest distance among objects of cluster. Objects having a les 
degree of connection, will belong to another group. Cluster analysis can not be 
considered as standard statistical test, since it is a collection of different algorithms, 
which aims to group objects according to similarities based on defined assumptions. 

The output of cluster analysis is horizontal or vertical hierarchical tree fence, called 
dendogram. Groups of objects are known as so-called clusters. If we want to 
distinguish the individual clusters, there must be taken into account the element of 
distance. The most common and most widely used method of calculating the distance 
between the clusters is Euclidean distance. This is the geometric distance in 
multidimensional space and the calculation by formula 1 [11]. 
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Subsequently it is the necessary to chose clustering method.  When statistical 
software is used, it is recommended to use the method of weighted average of groups 
pairs. The principle of this method is to take into account the obvious nature of clusters 
and number of objects in the cluster is taken as a weight. This method is recommended 
in case of cluster inequality suspicion. 
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These are following criteria selected into cluster analysis: 

• Real GDP growth rate in %; 

• employment rate (age of group 16-64 years) in %; 

• inflation rate in %; 

• public finance deficit to nominal GDP in % (negative values); 

• public debt to nominal GDP in % (positive values); 

• index number of college students in % (measured as the ratio of the number 
of college graduates to total population); 

• index of the relationship with other countries in % (measured as the balance 
of payments balance to nominal GDP in %). 

Data for cluster analysis were taken from the source database Eurostat and the 
Organisation for Economic Cooperation and Development (OECD). 

Empirical data were inserted into the software product STATISTICA, which made 
their standardization and subsequently performed cluster analysis based on selected 
criteria and parameters set for clustering. 

3 Cluster analysis results 

The longest possible period of 16 years is selected due to data availability and 
relative unencumbered data of anomalies. The European Union has reached  between 
years 1994 - 2010  the largest expansion. Monetary union was achieved and the end of 
the period is marked by the economic crisis. Time series data are divided into four 
periods, that were defined in the context of the historical EU development.  

Graphical output, consisting of dendograms and column charts, is chosen for better 
and more comprehensive interpreting and presenting the results of cluster analysis 
within each period. This article cannot include all examines period, because of its 
given lenght. It consists of two last periods which have the most influence on EU 
development. Previous periods are mentioned only for addition of examination.  

3.1 Period 2004-2008 

This period is characterized by the largest EU enlargement by 10 countries of 
Central and Eastern European initially with transition economies. Moreover Romania 
and Bulgaria has joined in 2007. The EU includes now 27 members who have in terms 
of political regime and economic system different past. There are problems with the 
budgetary discipline of member states and the vast majority of the eurozone members 
is not able to fulfill the Maastricht criteria or the Stability and Growth Pact. 
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Fig. 1: Median values of selected criteria of the EU member states in the period 

2004 – 2008 

 
Source: own according to [13] 

Figure 1 shows the GDP growth rate of newly admitted member states. It is well 
above the average of the optimal value of 3% set by OECD. Moreover, in comparison 
with the other member states is much higher. Looking at the rate of inflation it can be 
found that the vast majority of these states has got a value far above the optimal limit 
of 2% (5-8%). The ratio of public debt to GDP of these countries had since 2000 
a downward trend (Estonia, Latvia). Thus inflation rate increasing can be be  attributed 
rather to monetary area. 
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Fig. 2: EU member states  dendogram in the period 2004 - 2008 

 
Source: own according to [13] 

Cluster analysis result is with four clusters same as in former period. They differ in 
its composition, because of the newly admitted states (Fig. 2). States with star in front 
their names belong to eurozone. They show similarity in eurozone. Greece is moving 
from the cluster including Italy, which represents the third most powerful EU 
economy. Greece moves to cluster with less powerful economy, e.g. Portugal. In this 
period there is a merger of two groups of economically powerful states in the group 
consists of UK, Ireland, Denmark, the Netherlands, Sweden. This cluster also includes 
Spain, because it reaches like other countries in the cluster corresponding growth rate 
of real GDP output (median of the period is 3.2), as well as fulfilling the Maastricht 
fiscal kriteria. Moreover employment is on the same level as in other states. The only 
criterion that Spain may push the edge of the cluster and separate the latter is the 
criterion of balance of payments deficit to nominal GDP, where the latter reaches the 
median for the period of 9%. The similarity of Germany and France is shown again. 
But the relationship strongth between them is weaker than in the previous period. 

3.2 Period 2009-2010 

Financial crisis has broke out at the end of 2008. It has reflected by worsening 
macro-economic data in developed Western economies (EU, USA) during 2009. 
Countries with deep impact of the economic crisis has increased governmental 
spending and enacted laws supporting the demand for key products industry. 
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Fig. 3: Median values of selected criteria of the EU member states in the period 

2009 - 2010 

 

Source: own according to [13] 

GDP growth rates significantly dropped during this period (Fig. 3). Especially 
those, which had have the highest growth rate in the previous period (Latvia, Estonia). 
Public debt rose most in Ireland and Italy. Most member states does not meet the 
Maastricht criteria with long-term values of 60%. 

 This leads to the question, what is the nature of the relationship between the 
variables of real GDP growth rate and public debt as a share of nominal GDP. 
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Based on the principle of calculating these variables (see formula 2, 3) it can be 
suggested, that the development of real GDP and the share of public debt to nominal 
GDP have inverse relationship. In addition, usually rising price level is captured in the 
inflation rate and further supports this relationship. However, this is not clearly 
reflected in the development of their empirical values. This is evident from the 
graphical view by using the point graph with marked generally recommended values 
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3% of GDP growth rate and 60% of public debt corresponding to the Maastricht 
criteria (see Fig. 4). 

Period 2004 - 2008 confirms, that the higher the GDP growth rate is, the more 
possible is to observe total debt decreasing. This is in keeping with Keynesian policy 
of increasing government spending during the downturn in economic performance 
[17]. 

 The last period is marked by economic crisis and GDP growth rates sharp 
reduction. EU member states are equally placed above and below the line representing 
60% of total debt. Examined relationship of GDP growth and debt cannot be clearly 
characterized  due to different trends of individual countries. Luxembourg is worth 
noting, because his debt was below 60% in all the periods and ranked among the 
countries with overal slightly above-average economic performance relative to other 
states. 

Fig. 4: Real GDP growth rate and general government gross debt in the period 

2004-2008 and 2009-2010 

 
Source: own according to [13] 

 

From the ambiguous economic development, partly due to the different reactions of 
the Governments of the member states is apparent failure of fiscal discipline and moral 
irresponsibility of the individual states for their impact on the status of the integration 
formation. 
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Fig. 5: EU member states  dendogram in the period 2009 - 2010 

 
Source: own according to [13] 

The number of observable clusters grown at double in comparison with the 
previous period (see Figure 5). Individual clusters represent a lower number of states. 
Greece gets into the cluster with Portugal. These countries went to troubles. Another 
one cluster consist of the Scandinavian countries. It is apparent dominance segregation 
by values corresponding to more underlying economic situation in individual countries 
before the EU admitting. 

The EU is exposed to the economic crisis which manifested itself in 2009. 
Governments of the member states as well as the European Central Bank have used 
their instruments in expansionary policies to mitigate crisis impact. It has deepend debt 
and a fall in GDP, which has unleashed problems for eurozone due to Greece. After 
the financial and economic crisis, the debt crisis occurs. The solution should lie in 
changes in the Treaties and finding system tools, than the violation of basic economic 
rules and loss of credibility of the euro area leading to disunity within the EU. 
Divisions on the euro area is also apparent from Fig. 5, when these states spread 
unevenly in different clusters. 

Conclusion 

Each state in a given period behaves relatively independently. Instead of decreasing 
clusters number as evidence of economic integration success and real convergence, 
can be seen increasing of different groups number during two last reporting 
periods.The null hypothesis set at the beginning can be disprove due to this facts. 
Alternative hypothesis can be accepted. The process of integration and performance of 
common economic policy has no effect on real macro economic indicators. The 
success of the integration process and common policies can manifest itself more 



111 

 

clearly rather in the qualitative aspects (removal of administrative barriers, quality of 
life, etc.). 

It is paradoxical that in comparison of clusters  in the periods 2004 – 2008 their 
number did not increase, even though the EU has grown by 12 states. On the contrary, 
during a relatively short period 2009 - 2010 the number doubled. According to the 
analysis it can be suggested that one of the causes of larger clusters number 
appearance is the minimum similarity of individual member states. Due to the 
manifestation of the crisis in the fiscal area was also to highlight the inconsistency 
of individual states. In addition, this internal division may be one of the causes 
of disintegration tendencies manifesting inconsistency and disruption of the EU as 
a whole. 

The economic crisis has reflected in economic reality, which revealed a previously 
underserved obvious problems, particularly in the fiscal area among the member states 
and calls for immediate response to the economic policies of the EU offering a system 
solution. In times of economic crisis, which should be considered as an empirical 
phenomenon repeated in about 80 year periods, showed very little similarity between 
the economic development of states. The occurrence of the paradox can not 
automatically attribute to an exceptional event. In the case of the European Union, the 
authors believe that the economic crisis played a role rather a kind of catalyst to 
accelerate reactions leading to a decrease in cohesion of the EU as a whole. 

The analysis of macroeconomic data doesn´t show positive effects of integration, 
particularly in the last stages (common market and economic and monetary union). In 
addition, due to failure of fiscal discipline and inconsistency of the EU Member States 
is also weakened external competitiveness of the EU, eg. with as the United States. 

The EU example shows that to ensure consistency of this large economic unit is 
very difficult. The question is whether preparing the fiscal union can bring tendency to 
reduce the enormous debt of member states. Due to the tradition of violations 
Maastricht criteria and reluctance of member states to follow fiscal discipline, its 
effects may not occur in practical. Nowadays negotiation about  fiscal union leads to 
separatation of countries, which don´t want to automatically accept certain 
disadvantages (Great Britain and the Czech Republic).  

Waiver of autonomy in using the tools of monetary and fiscal policies also will lead 
to further loss of national sovereignty to European institutions in the future. 
Furthermore, it may affect one of the common EU economic policies principles - the 
principle of subsidiarity. In case of worse economic development persistence it should 
certainly cause distrust in the EU and strengthen nationalism and disintegration 
tendencies (see Finland, Hungary). The authors believe that the success of EU 
cohesion should be firstly based on loyalty and member states willingness to the 
growth of the whole. Unfortunately, this political formation, paradoxically, has no 
distinctive symbols and statesman with whom individual states, respectively citizens 
could be identified.  
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CREATING A CONTEXT AS THE BASE FOR 
ENTREPRENEURIAL SUPPORT POLICY 

Ivana Mandysová 

Abstract: This study advances knowledge in the field of entrepreneurship policy and 
lays out a path for policymakers to follow. It highlights some of the major challenges 
faced by governments in evaluating the impact of policies and measures geared 
towards producing higher levels of entrepreneurial activity and discuss the potentially 
conflicting perspectives of entrepreneurs, policymakers and service providers.  In this 
study we present the findings of entrepreneurship support policy stated in author´s 
monograph [8] including theoretical background of entrepreneurship support policy 
and its policy foundations and entrepreneurship policy framework. We discuss 
conceptual issues related to steps identifying entrepreneurship policy measures; the 
appropriate choice of entrepreneurship support policy options and several issues 
concerning the improvements of entrepreneurship policies and programs. We 
introduce the Context model for Entrepreneurial Support that may be useful to 
government in taking stock of its current policy orientation and to better enable the 
assessment of entrepreneurship policy across country. We conclude with a discussion 
of how to approach the development of an integrated entrepreneurship policy 
approach and the future implications of this for policymakers, researchers, and 
economic development agents. 

Keywords: Entrepreneur, Entrepreneurship, Entrepreneurial support, 
Entrepreneurship Policy, Policy Measures. 

JEL Classification: L26, L53. 

Introduction 

We can recognize entrepreneurship as first and foremost a mindset. To find an 
entrepreneurial opportunity, one needs to have a taste for independence and also to be 
prepared to handle the uncertainty. Entrepreneurs need to be able to transform 
opportunity into economic value and to match their creativity and knowledge with 
a strategic vision and company management. [4]  

Entrepreneurs are considered as the vehicle for the commercial exploitation of 
innovative and creative ideas. They play a key role in the European Union boosting 
competitiveness and dynamism. [3]  

In February 2004, the European Commission presented its agenda for 
entrepreneurship. This action plan sets the priorities for fostering entrepreneurial 
performance in the European Union. It emphasizes in the first place the need to 
encourage more business start-ups by fuelling entrepreneurial mindsets and reviewing 
the balance between risks and rewards related to entrepreneurship. It also highlights 
the importance of encouraging businesses development and growth and the key role of 
finance in realizing this. To rise successful entrepreneurial activity depends on 
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a complex set of mutually interacting framework conditions, attitudes and skills. In 
order to make a progress in this field the European Commission identified a list of 
measures to be taken both at EU and Member States level. Member countries and 
regions each have a unique mix of strengths and weaknesses affecting their 
entrepreneurial culture and business environment. These require specific responses, to 
complete the entrepreneurship support agenda, there still is a way to go.  

1 Statement of a problem 

1.1 Entrepreneurial support importance 

Importance of the entrepreneurial support policy has been escalating over the past 
years. The driving force behind this interest is the growing body of research on the 
relationship between entrepreneurship and economic growth. There is essential 
contribution of new firms to employment and economic growth [2] influences 
entrepreneurial activity across countries [7]. This reinforces the critical contribution of 
new firms to job creation, innovation, productivity and economic growth in 
an economy. 

1.2  Growing interest in the entrepreneurial support  

Scientific research findings state that entrepreneurship is important to economies in 
several ways. The compelling arguments for the importance of small business to the 
economy was its role in job creation, showed by Zoltan Acs [1]. His research revealed 
that most of the jobs in the United States were not only being generated by small 
firms, but by new and rapidly-growing young firms. Research in other countries 
confirmed the job creating contribution of new and small firms. 

Governments in developed countries are paying more recent attention to 
entrepreneurship policies because of the need for renewal of their economic 
performance. As part of the restructuring of the „old economy”, many large companies 
are still moving their production units (and jobs) to locations 
around the world with lower wages. This trend will likely continue over the coming 
years as pressure continues to bear on the reshaping of industrial structures. Further 
declines in the manufacturing sectors of developed economies will be accompanied by 
growth in the knowledge-based and services sectors where many low-barrier-to-entry 
opportunities exist for small firms and new start-ups to supply products and services. 
One of the effects of this restructuring will be a demand for new indigenous firms and 
growing small businesses to replace lost jobs and economic momentum. 

Entrepreneurship is also seen as part of the solution to reducing unemployment 
levels and absorbing new labor force entrants. Since research confirms the important 
role of new and young firms in employment creation, future employment growth is 
likely to come from growth in entrepreneurial activity. Thus, governments are 
expressing more interest in how to stimulate start-ups and encourage more 
entrepreneurship. 

Stimulating entrepreneurial activity requires a different set of policy imperatives 
than supporting the maintenance and growth of existing small and medium-sized 
enterprises. Governments and societies are eager to identify gaps in their existing 
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policy frameworks or areas that are deficient in meeting the conditions for 
an environment conducive to entrepreneurship and seeking knowledge about, and 
a better understanding of, how to do this. 

2 Theoretical Background and Scientific Research Conceptual Issues 

Researchers have focused on the topic of entrepreneurial support policy apart from 
the European Union (EU) and the Organization for Economic Cooperation and 
Development (OECD). The research being done draws from a number of disciplines, 
such as economics, sociology, psychology, management, and economic geography. 
Authors [1] [2] explain the rise in entrepreneurship policy formulation as a necessary 
response to fundamental industrial and economic restructuring - a shift from the 
„managed economy“ to the „entrepreneurial economy“. Frameworks for analyzing the 
determinants of entrepreneurship have been proposed [5] [6]. Whether entrepreneurial 
support policy should have been derived either from the development of theoretical, 
conceptual frameworks or from findings of research on the experiences and needs of 
entrepreneurs is the main research question winding throughout the contemporary 
scientific research. 

Shapero and Audretsch [11] [2] propose an eclectic theory of entrepreneurship that 
weaves together into an integrated framework aspects of culture, occupational choice, 
the resources available to entrepreneurs, and the extent of entrepreneurial opportunities 
in the economy. This framework is intended to provide insights to policymakers 
striving to promote entrepreneurship. These researchers suggest a number of possible 
roles for government policy in influencing the level of entrepreneurship at the country 
level. They distinguish between the supply side and the demand side of 
entrepreneurship and highlight the different sets of policy interventions available to 
governments depending on which view is taken vis-a-vis the determinants of 
entrepreneurship. Influencing the demand side are factors such as the demographic 
composition of the population, the resources and abilities of individuals and their 
attitudes towards entrepreneurship. The supply side is influenced by opportunities for 
entrepreneurship created by new technologies, the differentiation of consumer demand 
and the industrial structure of the economy. Acs further introduces the concept of 
actual versus equilibrium rates of entrepreneurship, suggesting the possibility of 
a predictable relationship between the level of business ownership in a country and its 
level of economic development (GDP/capita). Pfeffer suggests that the process by 
which the actual rate of entrepreneurship is established involves both micro and macro 
components. [10] 

On the demand side entrepreneurial opportunities are created by market demand for 
goods and services, whereas the supply side generates (potential) entrepreneurs that 
can seize the opportunities, provided they have the resources, abilities and preferences 
to do so.' The actual rate of entrepreneurship is determined by occupational choice 
decisions and may deviate from the equilibrium rate due to demand-side forces, such 
as changes in market structure and technological developments. The discrepancy 
between the actual rate and the equilibrium rate is expressed through a surplus or lack 
of entrepreneurial opportunities, which will then lead to either the entry or exit of 
entrepreneurs. Actual and equilibrium rates can be mediated through market forces, 
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but governments may also choose to intervene through selected policy measures. [8] 
[9] 

3 Methods 

In the beginning we discuss and argue why entrepreneurship policy is important, 
we highlight recent developments in research knowledge about the factors affecting 
entrepreneurial activity levels and explore state of entrepreneurship policy 
frameworks.  

The purpose of the study is to set priorities and consequences in the policy analysis 
cycle in the entrepreneurship support policy. It is necessary to articulate 
entrepreneurial support policy framework and to address gaps and improvements in 
the existing field of knowledge base. Findings of this article can be useful for 
government policymakers and researchers and educators. It aims to be a tool to assist 
policymakers in making the transition to an entrepreneurship policy approach sorting 
out the clearer separation of initiatives targeted to increasing the level of 
entrepreneurial activity versus strengthening the environment for SMEs (Small and 
Medium Sized Entreprises); a base for the research community in identifying key 
entrepreneurship policy issues worthy of further examination. To fulfill these we need 
to propose a context for entrepreneurial support base in following steps: to define 
priority problems to be solved, to define policy objectives, to make selection of 
measures. 

It is our intention to stress in the end the complexities of entrepreneurship increase 
in the economy. For this reason we propose a „context model” (Fig. 4) stressing the 
influence of individual and summarizing variables influencing entrepreneurship 
showing results towards macro-economic phenomenon. 

4 Creating context for Entrepreneurial support and addressing gaps and 
improvements in the existing field of knowledge base 

It is apparent that government places different weightings of emphasis on areas of 
the entrepreneurial support policy framework and on specific measures within each of 
those areas.  

We want to stress the point that the configuration of a government's 
entrepreneurship policy approach appears to depend on a number of contextual factors. 
These include, among other things, the country's economic structure and level of 
development, its economic, political and social priorities, the size and role of its 
government, the views held by government about where growth comes from and what 
factors lead to it, its levels of unemployment, self-employment and business ownership 
the rate of its entrepreneurial dynamism.   

4.1 Steps identifying policy measures  

1) Isolating the problems to be solved 

There are two basic questions of great importance in deciding on specific policy 
measures in any area of public policy: a) what are the priority problems that need to be 
solved; and b) to what extent should public spending programs be used to solve these 
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problems. (Fig. 1) The application of these questions will help in defining the domain 
of publicly-financed small business and entrepreneurship policy. These fundamental 
questions have not been substantively dealt with in evaluation theory.  The application 
of different macroeconomic theories will point to differing public policy roles.  

Fig. 1: Isolating the problems to be solved 

  A. Important problem affecting small business and entrepreneurs 

  
 

 

 

 

 

  B. To be solved by public measures C. To be solved by the market 

Source: own 

2) Defining policy objectives 

The second step would be to define objectives for the different policy measures to 
be taken, given the specific nature of the problems to be solved. What objectives 
should be met by possible policy measures? (Fig. 2) If there is a problem that is 
supposed to be solved with policy measures then someone also has to decide when that 
problem is solved. The policy analysis cycle will begin. 

Fig. 2: Defining policy objectives 

A. Important problem affecting small business and entrepreneurs 

  
 

 

 

 

  

B. To be solved by public measures C. To be solved by the market 

 

  D. Quantitative versus qualitative objective formulation 

Source: own 

3) Making the selection of measures 

After identifying the objectives, the next step in the process will be to discuss 
possible policy options, resource requirements and resource allocations. (Fig. 3) There 
are several alternative ways to achieve a stated objective, often through a combination 
of different measures. In the entrepreneurship policy area, a number of common 
measures can be employed depending on the type of problem to be solved. It depends 
on each type of measure, the level of research-based confirmation that the problem 
exists, and the types of objectives set for each policy measure. It points to some 
important issues with respect to entrepreneurship policy formulation. This can be for 
example, improving access to financing and advice and reducing barriers to entry and 
creating networking opportunities.  

Each type of measure attempts to address its own particular problem. In other 
words, a general problem formulation could be missing. Objectives set for the different 
problem areas are mostly of a qualitative nature, such as „increase awareness of 
entrepreneurship as a career option”. 
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Many factors have been identified in the research literature as being associated with 
the entrepreneurial activity in a region. We can identify a lot of influencers, including 
economic, social and cultural factors, attitudinal factors, e.g., taxation and ease of 
business entry and exit factors, population, immigration, GDP growth factors, labor 
market and regulatory factors, the relative size of the public to the private sector: the 
density of small firms/business owners in the population, and the prevalence of 
entrepreneur role-models, positive attitudes towards entrepreneurship, fear of failure, 
risk-taking, etc,. 

Fig. 3: Making the selection of measures 

  A. Important problem affecting small business and entrepreneurs 

  
 

 

 

 

  

  B. To be solved by public measures C. To be solved by the market   

  
 

 

 

 

  

  D. Quantitative versus qualitative objective formulation 

  
 

 

  E. Possible combinations of measures to use 

Source: own 

 

4.2 Addressing gaps and improvements in the existing field of knowledge base 

There has been a dramatic improvement in the quantity and quality of statistical 
data on the SME sector during last decade both in the Czech Republic, held by Czech 
Statistical Office and in the European Union, held by Eurostat. To capture data on new 
firm entries and to track the employment growth of new and existing small firms over 
time has significantly improved our understanding of the impact of new and small 
firms on the economy. We are able to see that underlying the small incremental net 
growth in the stock of firms and their net employment on an annual basis is a high 
level of turbulence. Enterprise situation [12], [13] allows policymakers to see that 
business turnover and the entry and exit of firms merits their attention. One of the 
policy implications we can see from these data is that new firms are required to replace 
exiting firms and to create fobs to replace those lost due to exiting and downsizing 
firms. 

Czech government also has greater capacity to measure self-employment rates in 
the population and to track the entries and exists into and out of self-employment on 
an annual basis. Combining business registration and self-employment databases 
allows policymakers and researchers to examine the relationship between firms and 
individuals and to profile both firms and their owners. 

The major gap in the area of entrepreneurship research knowledge base and 
statistical analysis is the lagging behind development of harmonised methodologies to 
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measure the level of entrepreneurial activity in the Czech Republic and make credible 
national comparisons. The Entrepreneurial Activity (TEA) Index, developed as part of 
the Global Entrepreneurship Monitor (GEM) project, can be an example that could 
provide standardised measurement of nascent entrepreneur rates, rates of new business 
entrants and young firm prevalence rates across countries [14].   

 

4.3  Complexities influencing and resulting “Context model for Entrepreneurial   
 Support” 

 

Fig. 4: Context model for Entrepreneurial Support 

 
Source: own  

Concluding we expand on our conceptual model of the underpinnings of 
entrepreneurship policy (Fig. 4), stressing the complexities involved in trying to 
determine how to increase the supply of entrepreneurs in an economy given via 
influencing an individual's propensity to start a business.  

5. Discussion 

We hereby highlight some of the important evaluation issues for the 
entrepreneurship policy area and, to some extent, the area of SME policy. In fact, we 
draw heavily from the existing European Union knowledge base in the field of SME 
policy evaluation. The entrepreneurship policy area has not yet been explored much in 
the literature. However, the theory applied and methods discussed for the SME policy 
area are often applicable to the entrepreneurship policy area. 

We found evidence that government has set objectives to strengthen the 
entrepreneurial culture and to increase the level of entrepreneurial activity and 
business entry rates. [8] It is supporting these objectives as a strategic priority with 
concrete policy measures and targets. An increasing amount of attention is being paid 

Entrepreneurial 
Support  

Science, research, 
innovations 

Culture and 
society impact 

Financing, 
Taxation 

Market conditions 

Economic 
growth  

Company 
indicators 

Employment 
indicators 

Other 
entrepreneurial 
indicators 

Entrepreneurial 
abilities 

Job creation 

Regional 
Development 
harmonization  

 

Entrepreneurial 
activity 

 

Result 
 

Variables influencing entrepreneurship 



121 

 

to areas of the entrepreneurship policy framework defined in our study, [8] for 
example, the integration of entrepreneurship in the education system and policies 
targeted to defined segments of the population, especially women and innovative 
entrepreneurs. Growing emphasis is being given to entrepreneurship development in 
regional development strategies with more actions being taken at the regional and local 
levels. [8]  

In other words, entrepreneurship policy is evolving as more of a distinct policy 
field. There are now programs and policies for this area in almost every developed 
country, as well as formulations by the Commission of the European Union Interest in 
the public policy implications of fostering entrepreneurial activity has also been 
growing within the research community and the importance of entrepreneurship as a 
tool for improving the economic and social situations in developing economies has 
escalated.  In spite of these recent developments, many compelling questions and 
policy dilemmas persist. These relate to the nature of the causal relationship between 
entrepreneurial activity levels and economic growth, the setting of policy targets, the 
application of policies in different contexts, management of policy development and 
implementation processes, and evaluation issues. 

To state what can be precisely done to increase the level of entrepreneurial activity 
within an economy and which framework conditions are the most essential for 
entrepreneurship and boosted growth we have to confess that there is no 
straightforward answer.  Still there is widespread agreement among the researchers 
who are working on this problem that there are indicators that are essential to any 
effective entrepreneurship support policy: business entry and exit dynamics - venture 
spirit, administrative burden, advisory services, financing, taxation and 
commercialization of research results. From the scientific point of view there is limited 
clarity as to which combination of policy measures will produce the desired result. The 
answer appears to lie somewhere in the complex interplay between dimensions of the 
individual (the entrepreneur), the enterprise and the environment. 

Many policy prescriptions have been done to state what should be done in the 
entrepreneurial support to produce higher levels of entrepreneurial activity, but limited 
knowledge exists about how entrepreneurship policy is constructed - what it actually 
looks like, what policies characterize its make-up and how policymakers make 
decisions about the mix of these policies. More knowledge about this will be very 
important for governments to have in light of rapidly changing industrial and 
economic policy paradigms where entrepreneurship is becoming a recognized force in 
the attainment of positive economic outcomes. 

Implementation of SME and entrepreneurship policies requires an appropriate 
delivery structure and a commitment of human and budget resources. The investment 
of public funds is substantial with the potential to affect the economic system in 
various ways. Therefore, policy and program evaluation issues need to be considered. 
Issues of evaluating SME policies have been well articulated by Audretsch [2].  
International organizations, such as the European Commission, are increasingly 
emphasizing the importance of proper policy and program evaluation and working 
with member States and countries to develop more systematic approaches. The 



122 

 

evaluation issues have been much in focus during the recent process of assessing the 
overall impact of the EU Structural Funds Program.  

Conclusion 

We find a great deal of important input to our understanding of the factors creating 
a context model for Entrepreneurial Support in a society. One of our main conclusions 
is that in making entrepreneurship policy, context certainly matters. We find that it is 
difficult to find simple correlations between factors influencing entrepreneurship and 
the level of entrepreneurial activity and, for example, economic 
growth. Entrepreneurship support policy is an emerging area of economic policy 
development that is not yet well developed. Government interest in the role of 
entrepreneurship in economic development and growth begins to intensify, but there is 
a limited knowledge about entrepreneurship as a policy area or about how strategically 
design and implement such a policy area. There appears to be a considerable confusion 
around what constitutes policies to stimulate the development of entrepreneurship 
versus the traditional and well-entrenched set of policies to promote SMEs. Based on 
our analysis we hold the view that the set of policies necessary to increase 
entrepreneurial activity levels are qualitatively and quantitatively different than those 
that should being implemented to protect and strengthen the SME sector. Although 
entrepreneurship is emerging as a policy issue, we believed that as a policy domain, it 
suffers from a lack of clarity and specificity. If entrepreneurship policy is to stand as 
a distinct policy field, it would need better definition and articulation. 

We discovered that measures to stimulate and support the emergence of 
entrepreneurship support that can be called a „holistic“ entrepreneurship policy 
approach is the ideal one. But unfortunately Czech policy to support entrepreneurship 
can be rather called „added-on“ to existing SME policies or, to a lesser degree is 
incorporated within innovation policy frameworks. 

As an outcome of the study we have drafted policy analysis cycle in steps by 
isolating problems, defying objectives and selecting measures. We have also identified 
contextual factors that are essential to any effective entrepreneurship support policy, 
challenges related to the effective design and delivery of entrepreneurship policy that 
is in need of further examination, including development of appropriate performance 
indicators and evaluation measures and national and regional level implementation 
structures. 
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DECISION-MAKING ON IPO IMPLEMENTATION UNDER 
CONDITIONS OF UNCERTAINTY 

Tomáš Meluzín, Karel Doubravský, Mirko Dohnal 

Abstract: The theory of corporate financing considers the decision-making on the 
implementation of the IPO as one of the most important decision-making problems in 
the life-cycle of the undertaking. In addressing this decision-making task, however, are 
often not known all the necessary information – the likelihood of each condition. In 
a situation where we know only the fuzzy probabilities of certain states, it is 
appropriate to use quantitative methods, for example fuzzy linear programming. The 
aim of the contribution is to show on a case study use of the decision tree for deciding 
on the implementation of the IPO. Case study is divided into two parts. In the first part 
are known all the probabilities of each state, in the second part is known the likelihood 
of only some of the states, moreover, these probabilities are entered quite freely.  

Keywords: IPO, Decision-making, Uncertainty, Water probability, Fuzzy logic. 

JEL Classification: G32, C35. 

Introduction 

The theory of corporate financing is considering the decision on execution or non-
execution of IPO4 for one of the most important decision-making problems during the 
life cycle of the company. There are offered many attitudes which aim to find 
a solution to this decision-making situation. The traditional approach is, regardless of 
the more detailed theoretical explanation, based on preparation of an overview of the 
possible advantages and drawbacks from implementation of the IPO. Similar reports 
are usually the result of surveys in enterprises making an IPO, or they reflect the views 
of the subjects who participate in the IPO. Lists are usually extensive, but not all in 
them mentioned advantages and disadvantages are necessary as a result of 
implementation of the IPO. Another possibility is usage of quantitative methods, such 
as fuzzy linear programming. The aim of the contribution is to show on a case study 
use of the decision tree for deciding on the implementation of the IPO. Case study is 
divided into two parts. In the first part are known all the probabilities of each state, in 
the second part is known the likelihood of only some of the states. It is therefore a task 
with partial ignorance.  

1 Statement of a problem 
Decision tasks are often represented by single root trees and sets of available III (input 
information items) probabilities, penalties etc. The full III set is either not available or 
some of its elements are prohibitively vague under realistic conditions, see e.g. [1]. 
A methodology / heuristic(s) is therefore needed to quantify the missing set of III. 

                                                 
4 IPO is an abbreviation for „Initial Public Offering“. That is marked by the fact, that the company offers its 

shares to public for the first time, and at the same time it enters on the public organised stock market, represented 
the most frequently by the exchange stock as peak institution.  
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Decision makers who solve tasks are not willing to invest too much time into study of 
complex formal theories. They require such decisions which can be (re) checked by 
simple common sense reasoning to eliminate potential mistakes. Real-life decision 
making analysis must take into consideration the fact that precise information is 
missing, see e.g. [2]. The mentioned decision making theories have been very rarely 
studied from the company perspective see e.g. [3]. 

The following heuristic, see e.g. [4]: 

 
The longer the path the less probable the path is         (1) 
 
is relatively easily accepted by those who routinely solve real life decision tasks. We 
strongly believe that there are several reasons for that: the heuristic is simple, based on 
common sense and its formalisation does not require sophisticated formal tools. 
 
The algorithm studied in this paper is based on a strong analogy between a water flow 
through a one root tree system of pipes and the decision tree of the same topology. To 
make the common sense rechecks the following simplifications of the piping system are 
used: 

• Each branch of the decision tree is considered to be a pipe of the same diameter 
and length.          (2) 

• All pipes are horizontally situated. 

1.1 Water probability 

Let us suppose that one liter of water is pumped into the root node of the decision tree 
and there is no accumulation of water in the tree. The consequence is that one liter of 
water must leave the tree through its terminal nodes. A reinterpretation of the heuristic 
(1) is:  

 

The flowrate of water through a node is equal to its probability.    (3) 

 
The following algorithm is based on a simplified linear model to make the interpretation 
of the results more transparent for general audience. 
 
The heuristic (1) is based on the assumption that the longer a decision (sub) branch is 
the less. 
 
Let A be an event, and Ω is a set of all possible events, i.e. event space. An event 
probability p(A) must satisfy three following axioms [5]: 
 
for all Ω∈A , 0)( ≥Ap ,         (4) 

1)( =Ωp ,           (5) 

∑=∪∪∪
i

ii ApAAAp )()( 21 K ,        (6) 
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where iA  is a set of disjunctive events. The relevant water flow through the node N 

satisfies the axioms (4, 5, 6), see [4]. 

1.2 Topological resistance 

A decision tree has one root node R, see e.g. Fig. 1: 
 

Fig. 1: A Decision Tree 

 

Source: own processing 
The following definitions are used: 
 
T be a set of terminals, see nodes 4, 5 and 6, Fig. 1. 
N be a set of all nodes. 

iw  is a number of ingoing and outgoing edges of ith node. 

is  is a number of edges of the subtree where i is the subroot. 

 

∑=
j

ji ws .           (7) 

where j represents nearest nodes of the subtree behind ith node. jia ,  is a 

water/probability splitting ratio form ith node to jth node: 
 

i

j
ji s

w
a =, , for all TNj −∈ .        (8) 

 

K is a cardinality of N, the number of nodes. jP  of jth terminal for Nj∈  is a flowrate 

of water through jth node. The value PR of a root node is always equal one. 
 

1=RP .            (9) 
 
For other nodes can be calculated by following (balance) equations 
 

( )∑ =
=⋅=

k

i jiij KjaPP
1 , ,,2,1, K .        (10) 
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The set of K linear equations (10) where the set 1 is a vector of unknown variables and 
the splitting ratios a (8) are numerical constants can be easily solved. 

 
 
Example The heuristic (3) can be used for evaluation of resistances (7), see Fig. 1: 
 
(ith node) Subtree  wi  si 

1  R →1→ 4  3  2 

           → 5 

2  R →2   1  -(Node 2 is a terminal) 

3  R →3→ 6  2  1     (11) 

4  1 → 4   1  - 

5  1 → 5   1  - 

6  3 → 6   1  - 

Where symbol “-” in fourth column indicates the ith node is a terminal. 
The following splitting ratios (8) are: 

ar,1 = 1/6 = 0.167, ar,2 = 3/6 = 0.5, ar,3 = 2/6 = 0.333, 

ar,1 + ar,2 + ar,3 = 1,          (12) 

a1,4 = 1/2 = 0.5, a1,5 = 1/2 = 0.5, 

a1,4 + a1,5 = 1, 

a3,6 = 1. 

The system of linear equations (9, 10) is as follows, see Fig. 1: 

RPPPPPPP =⋅+⋅+⋅+⋅+⋅+⋅+ 654321 0000001 , 

1167.0 PPR =⋅ , 

2500.0 PPR =⋅ , 

3333.0 PPR =⋅ ,          (13) 

41500.0 PP =⋅ , 

51500.0 PP =⋅ , 

631 PP =⋅ . 

Solving system of equations (13) gives the probabilities of the terminal hypothesis. 

1.3 Partial ignorance 

A typical feature of all realistic decision tasks is a shortage of information. Isolated 
information items, e.g. probabilities of certain events are known. The concept of the total 
ignorance represented by e.g. the meta heuristic (1) helps to incorporate a set of isolated 
specific information items within a general framework of metaheuristics. 
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An incomplete set of probabilities 
 
R ≡ (R1, R2,…,Rh)          (14) 
 
has h elements. However, the set R is not complete and therefore it is not possible to use 
well known algorithms of quantitative decision making. 
For example the probability of node 2, see Fig. 1 is small. And this is the only known / 
given quantitative value: 
 

smallR =2 .           (15) 
 
It means that h = 2, see (14). The quantification is verbal. It is possible to discover if the 
additional quantitative items R (14) are consistent with the heuristic (1). 
 
If the differences 
 

NiPR ii ,,2,1, K=−
          (16) 

 
are too significant, and this is nearly always the case, a reconciliation is inevitable. 

1.4 Reconciliation 

There are different reconciliation procedures. The problems of reconciliation are very 
important and have been studied for more than 30 years [6]. 
 
A very flexible and productive idea is a fuzzy interpretation of the numerical values of 
the set (14): 
 

iRP = ,           (17) 

 
where Ri is the fuzzy set which is given as a part of the problem specification. The over 
specified set of fuzzy set of linear equation is (10, 17): 
 

BPA =⋅  ∪  RP = ,          (18) 
 
has n + h equations and n variables P (see (14)). The reconciliation can be solved by 
a fuzzy linear programming, see e.g. [7, 8]. 

1.5 Fuzzy reconciliation 

The set of equations (17) is over specified. Different equations are differently reliable. 
Rather often certain equations cannot be violated at all. For example probability of 
a terminal event, see e.g. node 4 in Fig. 1, is known very accurately. Therefore the 
corresponding additional probability P must be reconciliation algorithm which takes into 
consideration different violation of different equations (18). 
A simple example is used to demonstrate the basic idea of fuzzy reconciliation. However, 
A level /extent of violation is specified by a fuzzy interpretation of the set Ri. Our 
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experience indicates that the fuzzy set Ri is mean fully characterised by triangular grades 
of memberships, see e.g. Fig. 3 
 
a b = c d.          (19) 
 

RP = .                   (20) 
The vector of right hand side coefficients RP is quantified using fuzzy numbers [9]. To 
simplify the problem let us suppose that the triangular numbers are used (19). 
The j-th equation (20) can be transformed into four linear inequalities [10] by introducing 
two slack variables Su and Sl. 
 

( )∑ =
≥+⋅

h

i jujiji bSPa
1

 ,                  (21) 

( )∑ =
≤−⋅

h

i jljiji bSPa
1

,               (22) 

jjuj abS −≤≤0 ,                 (23) 

jjlj bdS −≤≤0 ,                 (24) 

 
where 
 

jjj dab ,, - see (19), 

ujS - is the j-th upper slack variable, 

ljS - is the j-th lower slack variable. 

 
The set of inequalities (21–24) represents fuzzy description of j-th linear equation (10). 
 
The total ignorance is always dangerous. The more the system of linear equations is over 
specified the better. The set of additional information (15) allows us to cross check not 
only the metaheuristics but the additional information items as well. The following 
simple requirements must be satisfied 
 

hm< .                   (25) 
 
One possible objective function which represents a meaningful trade-off is 
 

( ) ( )( )[ ]∑ =
−+−=

m

j jjljjjujS bdSabSQ
l 1S //min

u
.         (26) 

 
It is possible to transfer the minimisation problem (26) to a fuzzy linear programming 
problem and this problem can be finally solved as a conventional linear programming 
task, see e g. [11, 12]. 
For example the probability of node 2, see e.g. Fig. 1, is defined as ‘small’. This verbal 
‘small’ can be expressed by a fuzzy set (19) 

a = 0.1; b = c = 0.2; d = 0.25.        (27) 
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The equation ( )25.0;2.0;1.02 =R  (e.g. balance) can be transformed by (21–24) into four 
linear inequalities by introducing two slack variables Su and Sl. 
 

2.01.0 2 ≥+⋅ uSP , 

2.01.0 2 ≤−⋅ lSP ,                 (28) 

1.00 ≤≤ uS , 

05.00 ≤≤ lS . 

 
The inequalities (28) are added to the balance equations (13). This system of linear 
equations is supplemented by one possible objective function (29) and it is solved using 
linear programming methods. 
 

[ ]05.0/1.0/min
uS luS SSQ

l
+= .        (29) 

2 Methods 

To achieve the stated objectives have been first selected three factors, which we 
consider to be a key for the decision-making on implementation of the IPO. Further we 
were considering about two situations. In the first one are known all the necessary 
information for decision-making, in the second are known fuzzy likelihood of only 
certain conditions. The first situation required a solution by normally used method of 
the decision-making tree. The second solution consisted in finding missing 
probabilities by use of the water heuristic, adding the specified fuzzy probabilities and 
solving of this problem using linear programming. 

3 Problem solving 

For the sake of keeping the scope of this article within acceptable limits there was 
selected a medium-sized decision-making tree. This decision-making tree addresses 
the entry of the company on the Stock Exchange trough IPO. When you build the 
decision-making tree there have been taken into account the following factors:  

• macro-economic growth (increments of GDP), 
• Investor's interest in the IPO, 
• size of the issue (number of issued shares multiplied by their emission rate). 

 
We consider these factors to be key for the decision-making on the implementation of 
the IPO, it is, however, only a selection from many others, which affect the success of 
the IPO. Modified version of this decision-making tree is seen on figure 3. In the 
decision-making tree are used two types of nodes: situations (rings) and decision-
making (squares and boxes). The rings represent the "Lottery", where the decision-
maker is not able to influence the future state (the state is decided by neighbourhood of 
the decision-maker). The squares represent decisions which are within the competence 
of decision-maker. Boxes represent the end nodes. 
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Case study is divided in two parts. In the first part are known all the probabilities of 
each state, in the second part are known fuzzy probabilities of only some of the states 
(partial ignorance). 

 

Fig. 2: Decision-making tree IPO 
 

 

Source: own processing  
 
From the figure 2 it is apparent that in the framework of the space savings are the 
individual boxes 12-14, 17-19, 21-23, 25-27 unified into one. In fact, they are handled 
as three separated rectangles (as well as with the rectangles 8-10). In the following 
table is described the importance of the main knots of the chart. 

Tab. 4: Importance of knots 
The Knot no.  Meaning The Knot no.  Meaning 
1 Implement the IPO?  15 Size of the IPO  
2 STOP 16 Investor's interest   
3 GDP  20. Investor's interest   
4 STOP 24 Investor's interest   
5 Size of the IPO   
6 STOP 
7 Investor's interest   
11 Investor's interest   

Source: own processing  
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3.1 Problem solving in case of knowledge of probabilities of all conditions 

The following table shows the profits of the individual variants of the decision and the 
relevant known probabilities. 

Tab. 5:  Profit and the specified probabilities 
Variant Probability of  

the variant 
Profit (mil. CZK) Variant Probability of  

the variant 
Profit (mil. CZK) 

3–4 0.15 0 16–17 0.50 100 
3–5 0.30  16–18 0.30 50 
3–6 0.55  16–19 0.20 10 
7–8 0.20 30 20–21 0.30 40 
7–9 0.50 10 20–22 0.50 20 
7–10 0.30 –5 20–23 0.20 0 
11–12 0.10 10 24–25 0.20 30 
11–13 0.50 –5 24–26 0.50 20 
11–14 0.40 –20 24–27 0.30 –10 

Source: own processing  
 
On the basis of these data were calculated average profits for individual variants (tab. 
3). 
 

Tab. 6: Average of the profit 
Variant 5–7 5–11 15–16 15–20 15–24 1–3 1–2 
Average profit (mil. CZK) 9.5 –9.5 67 22 13 34.7 0 

Source: own processing  
 
Evaluation: 

From these calculations is obvious that in the present case, it is recommended: 
1) Implement the IPO in case of stagnation, or of GDP growth,  
2) in case of stagnation of GDP choose middle issue, in the case of GDP growth 

choose a big issue,  
3) largest profit will be achieved in the case of great interest of investors in both 

variants.  
Average value of profit is CZK 34.7 mil.  

3.2 Problem solving in case of fuzzy knowledge of only certain conditions 

In the following section is described the case of the decision tree, where are known 
only some probabilities. The following table shows the profits of the individual 
variants of the decision and the relevant entered probabilities. 
 

 

 

 

 

 



 

Tab. 7: 
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7–9 
7–10
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11–13
11–14

 
From the table is obvious, that there are known 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 
probabilities is used metaheuristics (3).
calculations converted to fuzzy values. The transcription may be executed with 
a transcript
 

 
Numeric conversion is seen in the following table. 
 

Tab. 8:

 
The remaining probabilities are calculated on the basis of topological resistance (7), 
balancing equations (10) and the partial ignorance
 

: Profit and the specified probabilities
Variant Probability of 

the variant
  
  
  
  
 about 0.20

10 about 0.70
12  
13  
14  

From the table is obvious, that there are known 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 
probabilities is used metaheuristics (3).
calculations converted to fuzzy values. The transcription may be executed with 

transcript to a triangular fuzzy number (see fig. 3).

Numeric conversion is seen in the following table. 

: Conversion of probabilities to fuzzy

The remaining probabilities are calculated on the basis of topological resistance (7), 
balancing equations (10) and the partial ignorance

Profit and the specified probabilities
Probability of  
the variant 

Profit (mil. CZK)

0

 
 
30

about 0.20 10
about 0.70 –

10
–
–

From the table is obvious, that there are known 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 
probabilities is used metaheuristics (3).
calculations converted to fuzzy values. The transcription may be executed with 

to a triangular fuzzy number (see fig. 3).
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The remaining probabilities are calculated on the basis of topological resistance (7), 
balancing equations (10) and the partial ignorance

Profit and the specified probabilities
Profit (mil. CZK)

0 
 
 
30 
10 
–5 
10 
–5 
–20 

From the table is obvious, that there are known 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 
probabilities is used metaheuristics (3).
calculations converted to fuzzy values. The transcription may be executed with 

to a triangular fuzzy number (see fig. 3).

Fig. 3: Triangular fuzzy number

Numeric conversion is seen in the following table. 

Conversion of probabilities to fuzzy

 
a7.9 =  
a7.10 =  
a16.17 = 
a16.19 = 
a20.21 = 

The remaining probabilities are calculated on the basis of topological resistance (7), 
balancing equations (10) and the partial ignorance
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Profit and the specified probabilities 
Profit (mil. CZK) Variant

16–17
16–18
16–19
20–21
20–22
20–23
24–25
24–26
24–27

From the table is obvious, that there are known only the probabilities of some variants. 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 
probabilities is used metaheuristics (3). Freely entered
calculations converted to fuzzy values. The transcription may be executed with 

to a triangular fuzzy number (see fig. 3).

Triangular fuzzy number
 

Numeric conversion is seen in the following table. 

Conversion of probabilities to fuzzy 
a b  

 0.1  0.2 
 0.6 0.7 

=  0.03 0.05
 0.7 0.8 
 0.8  0.9 

The remaining probabilities are calculated on the basis of topological resistance (7), 
balancing equations (10) and the partial ignorance

Variant Probability of 
the variant

17 about 0.05
18  
19 about 0.80
21 about 0.90
22  
23  
25  
26  
27  

only the probabilities of some variants. 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 

Freely entered probabilities can be for further 
calculations converted to fuzzy values. The transcription may be executed with 

to a triangular fuzzy number (see fig. 3). 

Triangular fuzzy number

 

Numeric conversion is seen in the following table.  

c 
0.2  0.3  

 0.85 
0.05 0.07 
0.8  0.85 

 0.95  

The remaining probabilities are calculated on the basis of topological resistance (7), 
balancing equations (10) and the partial ignorance (15) – see the following table. 

Probability of  
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Profit (mil. CZK)
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Source: own processing 

only the probabilities of some variants. 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 

probabilities can be for further 
calculations converted to fuzzy values. The transcription may be executed with 

Triangular fuzzy number 

Source: own processing 

Source: own processing 

The remaining probabilities are calculated on the basis of topological resistance (7), 
see the following table. 

Profit (mil. CZK)

100 
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30 
20 
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Source: own processing 

only the probabilities of some variants. 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 

probabilities can be for further 
calculations converted to fuzzy values. The transcription may be executed with 

Source: own processing 

Source: own processing 

The remaining probabilities are calculated on the basis of topological resistance (7), 
see the following table. 

Profit (mil. CZK) 

Source: own processing  

only the probabilities of some variants. 
In addition, these probabilities are entered very freely. It is thus a partial ignorance 
task which is described in the previous chapter. In the calculation of the remaining 

probabilities can be for further 
calculations converted to fuzzy values. The transcription may be executed with 

Source: own processing  

Source: own processing  

The remaining probabilities are calculated on the basis of topological resistance (7), 
see the following table.  
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Tab. 9: The dividing ratios 
Variant Probability of  Variant Probability of  
3–4 0.542  16–17 0.050  
3–5 0.417  16–18 0.200  
3–6 0.042 16–19 0.750  
7–8 0.100  20–21 0.900  
7–9 0.200  20–22 0.100  
7–10 0.700  20–23 0.000  
11–12 0.333  24–25 0.333  
11–13 0.333  24–26 0.333  
11–14 0.333  24–27 0.333  

Source: own processing 
 
On the basis of these data were calculated average profits for individual 
variants    (tab. 7). 

Tab. 10: Average profit 
Variant 5–7 5–11 15–16 15–20 15–24 1–3 1–2 
Average profit (mil. CZK) 1.5 –4.995  22.5  38 13.32  –2.79 0 

Source: own processing 
 

Evaluation: 

In the present case, it is recommended not to realise the IPO, since the mean value of 
the profit results at CZK –2.79 mil.  

Conclusion 

The theory of corporate financing considers the decision-making on the 
implementation of the IPO as one of the most important decision-making problems in 
the life-cycle of the undertaking. In addressing this decision-making task, however, are 
often not known all the necessary information – the likelihood of each condition. In 
a situation where we know only the probability of certain states, and where these 
probabilities are entered freely, it is appropriate to use quantitative methods, for 
example fuzzy linear programming. In this method, it is first necessary to specify the 
probabilities for singe conditions by using a water metaheuristics. This heuristic is 
based on the principle of water flow through a piping where individual separating 
conditions in the monitored nodes correspond to the searched probabilities. On the 
basis of established separating ratios (probabilities) is created with support of balance 
equations a system of linear equations. To these equations are then added the linear 
equations, based on the entered fuzzy probabilities. Thus created system of the 
equations is further supplemented by a specific function. In this function we are trying 
to minimize the deviation of the found probabilities from the given fuzzy probabilities. 
The advantage of this approach lies in the fact that the specific function and the 
equations of the individual restrictions are linear, and therefore easily solvable using 
commonly known simplex method. In addition, this method is also applicable in other 
fields where it is needed to make decisions under conditions of uncertainty. 
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HUMAN RESOURCE MANAGEMENT UNDER CHANGES AT 
FOREIGN SUBSIDIARIES IN SLOVAKIA IN LIGHT OF 

REGIONAL COMPARISON 

József Poór, Martin Vološin, Allen Engle, Renáta Machová, 

Mártonné Karoliny  

 

Abstract: A model of human resource management practices in the subsidiaries of 
multinational corporations in Slovakia was developed by the Central and Eastern 
European International Research Team (hereafter CEEIRT) – composed of 
researchers from universities from the Central and Eastern European Region. This 
model describes the changes of key HR variables in the light of different firm specific 
factors. Based on this model, an interview and on-line survey of top level HR 
executives at 22 subsidiaries of large multinational companies in Slovakia and at 267 
foreign owned firms in other CEE countries was completed. The paper describes how 
these practices and roles have developed in response to the sweeping economic 
changes within the region and points out the expectations of practitioners for the 
future.  Initially our article focuses on the analysis of previous relevant HR results 
and models. Next way we present an overview of Foreign Direct Investment (FDI) 
development in new member states of the European Union, particularly in Slovakia. 
Besides the analysis of the FDI origin country the sectoral structure of FDI and 
employment practices in foreign firms on the Slovak territory is analyzed. 

Key words: Human resource management, Foreign direct investment (FDI), Local 
subsidiaries and Central and Eastern Europe (CEE).  

JEL Classification: M12, O15. 

Introduction 

According to the UNCTAD World Investment Report 2010, global foreign direct 
investment (FDI) witnessed a modest, but uneven recovery in the first half of 2010. 
This sparks some cautious optimism for FDI prospects in the short run and for a full 
recovery further on. UNCTAD expects global inflows to reach more than $1.2 trillion 
in 2010, rise further to $1.3–1.5 trillion in 2011, and head towards $1.6–2 trillion in 
2012. However, these FDI prospects are fraught with risks and uncertainties, including 
the fragility of the global economic recovery. 

1 Statement of a problem 

1.1 FDI globally and in CEE region and in Slovakia 

Developing and transition economies attracted half of global FDI inflows, and 
invested one quarter of global FDI outflows. They are leading the FDI recovery and 
will remain favourable destinations for FDI. 
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According to the Slovak Statistical Office data, about 650 billion US dollars of 
foreign investment flowed into the twelve new EU member countries until 2009. From 
this investment Slovakia obtained 50.1 billion USD and had a share of 7.7%. Hungary 
obtained 85.9 billion (share of 13.2%), Poland 182.8 billion USD and Czech Republic 
115.8 billion USD [13], [19].                      

 
1.2 Employment and foreign capital   

Foreign direct investment was very important for economic development, 
employment and economic growth of Central European countries on their way to the 
market economy. Especially Slovakia, which is the smallest economy among the 
Visegrad four countries (Czech Republic, Hungary, Poland and Slovakia), recorded in 
several past years very rapid economic growth thanks its economic reform and 
relatively high level of FDI inflow. This growth had a positive impact on the rate of 
unemployment, but it is still a problem which has various reasons: In Slovakia there is 
still high rate of unemployment of certain socially weak groups of population, 
investment is not evenly spread in the country and economic recovery after the crisis is 
still rather slow. 

From a global point of view, international companies employ more than 80 million 
people in their subsidiaries all over the world [12], [16], [17].  The proportion of 
people employed at subsidiaries of international companies varies significantly 
between countries. According to the representative data of the UNCTAD World 
Investment Report, 50,6% of the employees in the private sector work for 
multinational companies in Ireland. The same indicator in Hungary was 22,4% at the 
beginning of the millennium, according to the mentioned report.   

In Slovakia, foreign-owned companies employed about 600 thousand people in 
2010. This number equals to one fourth of the people employed in the Slovak national 
economy and about 35% of the people employed in the competitive sector 

2 Methods 

In undertaking a study of HR practices in the subsidiaries of MNCs in Central 
Europe, and specifically in Slovakia, we begin by adopting a broad framework 
encompassing the major internal factors (objectives of the firm, corporate strategy, 
firm (subsidiary) maturity, entrance, development for MNC subsidiaries in Slovakia 
and Central and Eastern Europe (DSS), subsidiary mandates) that affect the operations 
of such firms (Exhibit 1). While a discussion concerning each element in this model is 
beyond the scope of this paper, this model provides a context for the discussion, 
consistent with recent presentations highlighting the criticality of HR variables in the 
context of situational variables [2], [18]..  

Based on the elements of the general research model discussed earlier, in this 
research report we have focused our investigation on the following six key categories: 

• Characteristics of surveyed subsidiaries: capturing the most important 
organizational and economic characteristics, namely origin of parent company, 
year of establishment of subsidiary, main area of operation of the company – 
sector –, size of organization (based on revenue and number of employees)  and 
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evolution of its productivity ratio, its mandate in value chain and main steps, 
directions of its development. 

• Key indicators of HR function: namely number and workload of staff employed 
in HR departments, main indicators representing importance, results, and 
efficiency characteristics of HR activity (labour cost – total cost ratio, age 
distribution of employees, relative weight of training budget, level and rate of 
fluctuation and absenteeism.) 

• Most important HR characteristics of the period examined: importance of HR 
function, use of foreign and Hungarian expats, distribution of roles between 
central and local HR, role of local HR in developing and operating different 
HRM subsystems, most important key competencies and fundamental sources 
of professional development of the person interviewed.  

• Knowledge management of HR: main directions, methods and characteristics of 
knowledge flows.  

• The future of HR: most significant issues or actions in HR  expected to occur in 
the next 12-24 months. 

• Data of respondents: data on current HR department and its employees.  
(Comments: Here we will not discuss only the following subject areas: 
knowledge management in HR and the future of HR). 

Most of our questions were related to the characteristics of participating 
subsidiaries observed in 2009. In some cases (number of staff, revenue and HR 
efficiency indicators) we collected data both from 2008 and 2009. Although the 
analysis was descriptive, it revealed objective data in all cases. In order to facilitate 
statistical analysis, we used the same questionnaire during personal interviews at 
companies and during online surveying; we coded gathered data and analyzed coded 
answers. 
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Fig. 1: Model and HR Variables Within the Context of Multinational Subsidiaries 
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Source: Author 

 

3 Population characteristics and the sample  

3.1 General characteristics of participating companies 

Originally 12 countries indicated their interest to be involved with this project. 
Ultimately we received valuable information from all 12 countries. These 12 countries 
have contributed to the regional data set while to date the results from seven countries 
(Croatia, Estonia, Hungary, Poland, Romania, Serbia and Slovakia) have been 
prepared for this detailed report. 

Tab. 1: Overview on respondents 

 

 

 

 

 

 

 

 

 

 

Source: Author 

 

No Countries Responses
1 Austria 3
2 Bulgaria 5
3 Croatia 11
4 Czech Rep. 1
5 Estonia 45
6 Hungary 74
7 Lithuania 2
8 Poland 88
9 Romania 17
10 Serbia 20
11 Slovakia 22
12 Slovenia 1

289Total



141 

 

In this summary we give an overview of the general characteristics of participating 
companies, gained in the 22 MNC Slovakian subsidiaries in light of regional 
comparison (Exhibit 2):  

• Some of 289  local subsidiaries of different foreign owned companies registered 
in the CEE region participated in the survey and 22 from this cohort are 
responded our survey questionnaire from Slovakia 

• The number of staff employed at the companies examined decreased less than 
we expected due to the crisis. This can be explained  by the following points: 

� Some companies participating in the survey had rationalized their labor 
force significantly already before the crisis.  

� Those subsidiaries that employed a significant number of people with 
fixed-term contracts or leased labor force dismissed these employees in 
the first place.  

� Some over diversified companies sold or outsourced their non-core 
businesses.  

� The number of employees didn’t decrease, moreover increased even 
during the crisis in many processing and developer companies.  

 

Tab. 2: Number of employees and revenue of the participating companies in CEE 

region (n=289) and in Slovakia (n=22) 

Year 

CEE 

 

Slovakia 

Number of 

employees 

 

Revenue 

(billion euro) 

Number of 

employees 

 

Revenue 

(billion euro) 

2009 292.697 43,25 20.487 
1.049 

Source: Author 

 

• Some 44% of the organizations examined in the total CEE sample were 
engaged in manufacturing. And 44% of organizations in trade, tangible and 
intangible services while 12% of organizations in other industries. In Slovakian 
sample 39% of the organizations examined were competing in the 
manufacturing sector, while the other 61% in trade, tangible and intangible 
services. 

• In the CEE sample, the foreign owners of more than half (69%) of the 
subsidiaries examined acquired majority control or carried out the green-field 
investments before 1995. The half of the examined subsidiaries came to 
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Slovakia between 2000 and 2009. More than a third of them (36%) acquired 
majority control or carried out the Greenfield investments before 1995, the 
remaining ones (14%) settled in Slovakia between 1996 and 2000. 

•   Half (50%) of the respondents indicated that they were seeking growth and 
market expansion during the period examined.  Stability, efficiency 
improvement and revenue retention were also important for more than a half 
(55%) of the subsidiaries. Only a quarter (27%) of the organizations chose the 
redundancies and rationalization option, as a description of the main strategic 
orientation of the years investigated. 

•  Parent firms in the CEE sample were found from a wide variety of nations in the 
regional sample. While 60% of the multinational firms came from the following 
seven countries: Germany (19%), USA (13%), Sweden (6%), France (6.6%), 
Austria (5.7%), and Hungary and Finland (5.4% each),   another 13 countries 
account for an additional nearly 27% of the sample, and the remaining 13% of 
the sample is accounted for by 15 countries. The Swedish and Finnish 
companies are  more dominant investors in Northern-Eastern European 
countries (for instances Estonia and Poland), while the German, Austrian and 
U.S. companies have a stronger presence in the Central and Southern European 
countries. More than two thirds (68%) of the participants come from the 
following countries in Slovakian sample: Czech Republic (27%), Germany 
(14%), Sweden (9%), USA (9%), and Hungary (9%), while another 7 countries 
account for the remaining 32%.  

•   In the CEE sample, the foreign owners of more than half (69%) of the 
subsidiaries examined acquired majority control or carried out the green-field 
investments before 1995. The foreign owners of more than half of the 
companies participating in the survey came to Slovakia realizing green-field 
investments and 45% of them obtained majority control in Slovakian companies 
during the privatization and the following acquisitions. 

• 43% of the companies operate with a single to develop and market product 
services for global markets in the CEE sample. Based on the responses it can be 
stated that almost 40% of the subsidiaries sales its products on the local markets. 
More than one quarter (27%) of the participants has control just on a part of the 
value chain but almost one third (32%) controls most of the processes of the 
value chain.   

3.2 General characteristics of the responding individuals 

From the personal characteristics of the interviewed professionals we examined 
demographic characteristics and also their professional qualifications and the 
characteristics of their positions held.  

• Almost half (42%) of the individuals participating in the survey in the total 
sample are top HR managers: with the title of HR vice president, director, 
manager or department head. 
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• In the Slovak survey, one fifth of the respondents’ participants are in the top HR 
manager position and another 45% are in HR or other managerial position. The 
remaining part of the respondents is member of HR staff or work in other 
department of the companies examined in the survey.  

4 Characteristics of the key indicators of HR function 

In this section we give a summary of the following HR characteristics: 

• Number and workload of the HR staff,  

• The main indicators representing the importance, results, and efficiency 
characteristics of the HR activity (labor cost – total cost ratio, age distribution 
of employees, and relative size of the training budget, the fluctuation rate and 
absenteeism). 

4.1 Number and workload of HR staff  

In the CEE sample, number of HR staff is relatively high. Only of 4% of 
responding subsidiaries has not any HR staff. The HR departments of the companies in 
the Slovakian sample examined are relatively small as the number of HR staff was 
under than 5 persons in the case of more than 65% of the respondents, while there 
hasn’t been any organization among the subsidiaries which hasn’t got any HR staff. 

In the CEE sample, employees per HR position ranged between 50 and 147 people 
in our sample. In comparison with the CEE sample, the majority of the participant 
organizations in Slovakia employ less than 250 employees. Although the number of 
the smaller companies increased in the last two years one third of the respondents 
belong to what we would classify large enterprises. The surveys indicated average 
number of employees served by one HR staff member increased from 152 in 2008 to 
161 in 2009. In these companies nearly 60 % of the total number of HR staff carried 
out administrative tasks while 40 % were HR professionals. 

Tab. 3: Number of employees and HR staff in the participating companies 

 
Number of 

employees 

HR 

professional 

HR 

admin staff 

Total 

number 

of HR 

staff 

Employees per HR 

position 

CEE  292.697 1.979 2.662 4.605 64 

Slovakia 20.487 59 76 135 161 

Source: Author 
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4.2 Labour cost – operating cost ratio  

The labor cost – operating cost ratio - is one of the frequently analyzed indicators 
of the importance of the HR function in the company’s life. According to assumptions, 
the effects of HRM have a stronger and more direct influence on the company’s 
performance if this ratio is higher [2], [5]. In the CEE sample, the vast majority of the 
companies operated with a relatively low (under 30%) labor cost ratio 

About one third of the Slovakian subsidiaries participating in the survey fell into this 
category (where the labor cost ratio is higher than 40%). But the vast majority (63%) 
of the companies operated with a relatively low (under 30%) labor cost ratio.  

4.3 Age distribution 

One of the results of human resource management actions is the age distribution of 
the labour force. The results of our survey in this respect confirm the common view 
that multinational companies prefer to employ the younger generations: 

• 20% of employees are above the age of 45 in the CEE sample 
• the majority (84%) of employees are under the age of 45 in the Slovakian   
       sample.  

4.4 Training cost ratio 

Literature considers the relative weight of the training budget (compared to the 
total annual labour cost) as an important indicator of modern and effective HR activity.  

• CEE: Some 73% of the companies spent less than 3% of the annual personnel 
cost budget on training of their employees in 2009. 

• Slovakia: In the half of the companies examined, the relative weight of the 
training budget was under 2% in 2008. We also found a quite high proportion 
where the companies spent 10-20% or even more of the annual labour budget 
on training employees. In 2009 the companies with higher rates decreased this 
number. The global average of this indicator calculated using the Cranet 
international comparative HR database was 3,36 %, the Eastern European index 
was 3,15% and the Hungarian 3,54% [8]. 

4.5 Labour turnover 

An important characteristic of HR effectiveness is the labour turnover. According 
to the conservative approach, the cost of an average employee leaving amounts to 1.5 
times their annual wage cost [3]. However, it is important to see that different people’s 
leaving have different consequences. If a key employee leaves the company, it has a 
much larger impact compared to a simple employee leaving. 

• CEE: The level of fluctuation was under 10% in more than half of the 
subsidiaries; however there are companies with indices higher than 20% or 
even 40%. 

• Slovakia: In 2008 the level of turnover was fairly high in the majority of the 
subsidiaries participating in the survey. One third of them have 20-30% and two 
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of them had over 40 %. In 2009 the extreme values haven’t changed but the 
average value of the turnover decreased.  

4.6 Expatriates and their roles 

The belief that management practices are universal has spread widely along with 
globalization. Following Perlmutter’s [13] analysis, multinational companies can 
follow an ethnocentric, polycentric, regiocentric or geocentric selection mechanism. In 
ethnocentric orientation, key positions of local company are held by professionals 
from parent company. In polycentric companies, local key positions are held by locals 
but their promotion to higher positions is very limited. In companies following 
regiocentric selection mechanism, locals can hold key positions not only in subsidiary 
but also in centers and in work roles coordinating the management of the region. In 
companies following geocentric selection mechanism, locals can obtain position even 
in top management of the company. 

Usually two types of long-term expatriate assignments are distinguished. 
Expatirates arriving from abroad (from parent company of a third country) are also 
called expatriates, as are employees from the Slovakian subsidiary appointed for 
a long-term deputation away from Slovakia (at parent company or subsidiaries 
operating in other countries). 

Foreign expatriates 

Number of expatriates decreases according to level of maturity of subsidiaries. 
Expatriate managers are most frequently seen during an acquisition or major 
realignments of a subsidiary’s activities. During global crisis there are thought to be 
fewer expatriates, as they are an expensive form of human resource. 

• CEE: Nearly half of the respondents employ foreign expects in managerial and 
less than a third in non-managerial positions. The typical number of foreign 
expects within a company   ranges between one and three positions. Over 67% 
percent of the responding organizations in the total sample had foreign expects 
from the parent company 

 

• Slovakia: Almost the half (45%) of the subsidiaries participating in the survey 
didn’t employ foreign expatriates in non-managerial positions. In those few 
companies that employed foreign expatriates in non-managerial positions 
permanently, the number of these expatriates was typically only four to five 
employees. Only one respondent employed more than 10 such expatriates. The 
presence of expatriates employed in managerial positions is more significant but 
only the 30% of the respondents employed foreign expatriates in such positions 
in the period examined. Where they were present, their number was typically one 
to five employees.  From the examined sample we can say that half of the foreign 
expatriates are employed in managerial position and half of them in non-
managerial position.  More than the half (53%) of the responding organizations 
had foreign expects from the parent company while the others came from 
countries different from the country of the parent company. 
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Local expatriates – inpatriates 

Impatriation “involves the transfer of subsidiary managers to headquarters for 
a specific period of time” [6].   

• CEE: There was no such foreign deputation in more than 70% of the respondents 
in the total sample. The proportions of companies not sending employees to 
managerial positions and to non-managerial positions can be seen to be highest 
in four countries:  Croatia, Estonia, Romania, and Serbia. If employees are sent 
abroad the typical numbers of employees were between one to three persons. 

• Slovakia: More respondents sent than received employees abroad to non-
managerial positions, there was no such foreign deputation in more than 60% of 
the respondents. Companies that sent employees abroad, sent usually 2-3 
persons. But we had two companies in the sample which sent more than 20 
people to foreign MNCs for a longer period. The proportion of companies not 
sending employees to managerial positions was higher (68%) than the proportion 
of those not sending employees to non-managerial positions. Companies that sent 
out employees who obtained foreign managerial positions, mostly sent 1-3 
persons 

 

5 Discussion 

5.1 The operation of HR departments 

Taylor et al. [15] describe the relationship between subsidiaries and parent 
company with the following three basic systems of relations: 

a) In extortive system of relations; HR systems developed in parent company are 
adopted without changes.  

b) In adaptive system of relations; local subsidiaries adapt HR systems adopted 
from parent company according to their local needs.  

c) In integrative system of relations; all good and applicable solutions are 
attempted to be spread and implemented in all units of the company 
regardless of their HR system of origin. 

Lawler [9], [10] concluded from his research conducted among American 
subsidiaries operating in Asia and Europe, that the most dominant deciding factor in 
adoption and adaptation of HR systems is the size of local companies. The question is 
reasonable: which solution should be applied in a certain case? The above mentioned 
authors say that the system to be implemented depends on the sum of the impacts of 
internal and external factors that form and influence the organization [11]. In certain 
cases national culture of host country and legal, regulatory environment are considered 
influencing factors.   
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The relationship between headquarters and local HR  

We found several approaches among the companies examined as follows:  

• CEE: Some 15% of the subsidiaries reported hands off treatment from the 
headquarters HR staff, while in almost 6% of the situations the HQs provide 
central control. 

• Slovakia: Almost all typical function of the HQ HR was chosen with the same 
frequency by the subsidiaries. Only one function was chosen with a lower 
frequency. The least typical function of the HQ HR is the absolute 
centralization which means that even the less important decisions are made by 
the HQ.  The highest level of decentralization is when the HQ provides 
complete freedom to the subsidiaries. With hands-off the subsidiaries have to 
send only reports and information to the HQ HR.  

 

Changes in importance of HR functions 

• CEE: Human resource planning, employee communication and compensation 
and benefits were considered the most critical in the ranking of HR areas.  

• Slovakia: Human resource planning was first in the ranking of HR areas 
considered most critical in the period examined. Industrial labour relations were 
chosen as the least important area of HR by the subsidiaries.   

Typical HR competencies for success 

From the somewhat completed list of HRM competency areas identified by [19] 
and [20] in 2009, the respondents considered the following three to be the most 
important:  

• CEE: For the entire region the following three HR competencies were 
reported to be the most important:  teamwork (13.2%), change management 
(13.1%) and personal credibility (12.5%). However, in the Hungarian, 
Romanian, and Serbian sub samples, results indicate personal credibility was 
reported as the most important criteria for HR competency success. Also, in 
the Romanian subsidiaries strategic contribution is seen as the second most 
critical area associated with HR competency success.  

Slovakia: 

• For the first rank (55%) the business knowledge (value chain, value 
creation) was chosen but teamwork and the knowledge of foreign languages 
have almost the same importance (45-45%),  

• personal credibility, change management and quiche decision making with 
knowledge sharing were sorted out with the same frequency (41%) by the 
respondents, 

• The least important competencies for success in 2009 were strategic 
contribution, HRMIS and the area of HR services. 
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Primary responsibility of decision making in key HR functions  

Our current survey confirms the finding also established in other studies [4], [7], 
[8] that members of the management hierarchy have larger responsibility or control in 
some HR decisions and local employees of the HR department have in others.   

• CEE and Slovakia:  The majority of the respondents regard most of the 
interventions in the key functions of HR as the result of a joint decision in which the 
final decision is made rather by the local line management based usually on 
consultation with the HR department but in some cases only by the local management. 
It is more seldom that the responsibility attached to HR decisions is shared in a way 
that the final decision maker is the representative of the local HR department [20]. 

5.2 The role of external HR service providers 

Nowadays human resources are managed in many organizations with the 
involvement of external service providers. Besides traditional HR consultants, 
an increasing number of service providers appear who enter the market offering new 
services (e.g. labour leasing, outsourcing, interim managers, etc.). 

CEE and Slovakia: External service providers were most often used in training and 
development from the key HR functions as reported by the respondents. They were 
also often involved in recruitment and selection and in the area of compensation and 
benefits. The practice of companies in this respect either didn’t change or where it did, 
companies reported a decrease in the use of external partners.  

Conclusion 

In the research project we examined the HR functions and practical applications of 
22 MNC subsidiaries in Slovakia. This paper summarized the relevant findings in 
connection with the most important topics of the survey carried out in Slovakia in light 
of regional survey. We can conclude that the HR departments of the companies 
examined are relatively small as the number of HR staff was under than 5 persons in 
the case of more than 65% of the respondents, while there hasn’t been any 
organization among the subsidiaries which hasn’t got any HR staff. In the half of the 
companies examined, the relative weight of the training budget was under 2% in 2008. 
We also found a quite high proportion where the companies spent 10-20% or even 
more of the annual labour budget on training employees5.Our current survey confirms 
the finding also established in other studies [4] that members of the management 
hierarchy have larger responsibility or control in some HR decisions and local 
employees of the HR department have in others.  As we have indicated earlier, the 
number of samples is relatively small; however, it can represent the practice of large 
multinational subsidiaries in Slovakia.  

 

  

                                                 
5 The global average of this indicator calculated using the formerly mentioned Cranet international 

comparative HR database was 3.36%, the Eastern European index was 3.15% [4]. 
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SELECTED PROBLEMS ASSOCIATED WITH MODELING 
THE BIGGEST COMPENSATIONS IN NON-LIFE 

INSURANCE 

Ewa Poprawska, Anna Jędrzychowska 

 

Abstract:Modelling the highest compensations are very important for insurance 
companies, as more and more policies now can generate high claims (for example 
third party liability insurance, property, especially connected to catastrophic events). 
In modelling extreme values of compensations paid by insurance company it is 
possible to use different models (exponential, gamma, Pareto distribution are most 
common) for typical values and different ones for the highest compensations (for 
example Generalised Pareto distribution). In this case however a problem of choice of 
the point, in which the change of the way of modelling is taking place appears. 
The paper is devoted to methods useful in choosing this point, that can be found in 
literature. Using simple example of the data, these methods can be analysed to find 
their advantages and disadvantages. All of the presented methods are  mainly based 
on the analysis of graphs of selected parameters, which makes the results obtained are 
not strict guidelines, however, provide indicative results. 

Keywords: Extreme value modeling, Insurance claims. 

JEL Classification: C16, , C46, C65. 

 

Introduction 

From the standpoint of insurance proper premium calculation is crucial in ensuring 
financial balance. The base pure premium calculation is the expected value of random 
variable, with which is described by the amount of compensation. Therefore, proper 
modeling of the random variable is important for insurance.  

In case of damage of a typical size insurance companies generally have a 
sufficiently large amount of data that the selection of the appropriate distribution is not 
a problem. Furthermore, it is also possible to use an empirical distribution.  

However, in the case of insurance, in which the terms of the contract allow the 
occurrence of exceptionally high compensation (the need to pay such compensation 
may occur eg in connection with the occurrence of events that can be described as 
natural disasters), there is a problem associated with the occurrence of a small number 
of observations, based on which can be requested on the form and distribution 
parameters. At the same time it is precisely these claims very strongly affect the 
expected value of damages. 

Also from the viewpoint of reinsurer the largest claims are of particular importance. 
This mainly applies to the excess of loss reinsurance, in which the reinsurer assumes 
liability for damages, which amount exceeds the value of the contract of reinsurance. 
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Thus, modeling is particularly important damage from the right tail of the probability 
distribution of random variable describing the amount of damages. 

1 Modelling extreme losses 

1.1 Approaches to modeling extreme losses 

The modeling of extreme values can distinguish several approaches (for [3]). The 
first approach is based on the distributions of extreme values. Based on the Fisher-
Tippett theorem can be concluded that the maximum compensation can be modeled 
using the generalized extreme value distribution (GEV). 

The second approach is to match the distribution for all observations or for values 
that exceed a fixed value (using the censored distributions and conditional). Problems 
with this approach will focus on the further part of the paper. If the distribution is 
matched to all observations, it may well describe a typical value, while for higher 
values may be poor fit to empirical data. Thus, often it is reasonable to separate 
modeling of typical damage and the values derived from the tail distribution - the use 
of censored distributions and mixtures of distributions. In this case, however, there is 
the problem of choosing the point at which a change in modeling. 

If the amount of compensation from the tail of the distribution are modeled 
separately, we introduce the distribution function of the excesses over threshold u 
(conditional excess distribution) defined as: 
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Of course, knowing the conditional excess distribution we can express a probability 
distribution for the original value x u≥ as follows: 
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where ( )nF x
 is a distribution function for typical values, or ot can be empirical 

distribution either.  

On the basis of Pickans-Balke-de Haan statements (see [5]) for a wide class of 
distributions of the conditional excess distribution for sufficiently high values of u can 
be approximated by a generalized Pareto distribution (GPD): 
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Additional paremeter (µ) can be introduced as follows: 

 

 ( ) ( ), , ,G x G xξ µ σ ξ σ µ= −
 ( 4) 

 

ξ can interpreted as a shape parameter,  β as a scale parameter. 

It can be shown that if the conditional distribution excess is approximated 
generalized Pareto distribution, then (2) also has a generalized Pareto distribution with 

the same parameterξ and  ( )( )1 nF u
ξ

σ σ= −% , ( )( )( )1 1 /nF u
ξ

µ µ σ ξ
−

= − − −% % . Thus there 

are strong theoretical arguments supporting the modelling the probability of extreme 
values of compensation using of the generalized Pareto distribution.  

In case of modeling the distribution of values that exceed the threshold u using 
GPD threshold selection plays an important role. If this value is too low, then the 
approximation of distribution is not justified, and if too high, the number of 
observations on which made the distribution of estimates of parameters, it will be too 
small. 

1.2 Choice of the optimal value of threshold u 

In literature you will find various hints to help you determine the value of u, but 
none deal with the problem in an unambiguous manner. One of the simplest 
suggestions is to set the threshold at a level level of empirical quantile. 

Another method is based on the analysis of the shape of mean excess function – 
MEF:  
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with empirical function (see [5]): 
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For heavy tailed distributions this fuction is increasing, otherwise decreasing, while 
for exponential distribution - constant. For Pareto distribution, also for GPD, the is 
increasing and linear. 

It can therefore be concluded that u can be should be set at a level from which the 
graph of the function of MEF is approximately linear. This criterion may be useful for 
preliminary analysis of empirical data, but it should me mentioned that for a small 
number of observations MEF, even for observations generated from a particular 
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distribution, may differ significantly from the model run, as illustrated by the 
following charts. The largest differences occur for the highest value, which is in the 
area's most interesting from the perspective of modeling extreme values. 

 

Fig. 1: MEF for observation generated from a) Pareto and b) exponential 

distribution compared with theoretical value of MEF 

 Source: own studies 

 

Another way of preliminary data analysis is to analyze the shape of the quantile 
plots (empirical quantiles compared with theoretical - derived from the fitted to the 
empirical data distribution). This is a graph of points: 
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where Xk,n is k-th empirical quantile. 

If the matched observations well describes distribution, then the quantile plot is 
approximately linear. Distributions characterized by heavier tails the plot deviates 
from a straight line up for the points describing the highest quantile. The threshold 
should be set at a level where the plot begins to deviate from straight line. 

Another way (cf. [1]) is a graph showing dependency between p-th quantile 
estimated using GPD and the threshold, which is a chart of points: 
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 is maximum likelihood estimator of p-th 

quantile.  

The threshold u should provide a stabilization in the values of a selected quantile. 

Finally, when choosing an optimal threshold value may be helpful to analyze the 
value of the estimators of parameters of the generalized Pareto distribution, depending 
on u. The parameter which most affects the thickness of the tail distribution is the 
shape parameter ξ. A graph of the values of the threshold amount, together with 
marked confidence intervals, allow to find a compromise between error and stability of 
parameter estimation.  

2 Problem solving – empirical example 

The purpose of this article is the comparison of proposed in the literature criterion 
for selection threshold. Calculations used in the analysis are based on 1000 
observations generated from the Pareto distribution. At the same time in a better way 
to bring the behavior of data from heterogeneous portfolio of policies, mixing variable 
was introduced. Expected value is not constant, but in its place a mixing variable 
normally distributed N(100,40) was introduced. Similarly the standard deviation - N 
(80, 20) - distribution of parameters describes the structure of risk in the portfolio. 

 

Fig. 2: Empirical density (left chart) and distribution function (right chart) of data 

used in an example 

 Source: own studies 

 

The first way of finding optimal value of threshold u is to analise MEF function 
(Fig 3). A clear change in the nature of the graph is visible for values close to 250. The 
points corresponding to values greater than 250 are beginning to increase. As it is 
obvious it is quite difficult to give one good answer to the problem of finding 
threshold u in this case. 
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Fig. 3: Empirical MEF for the data used in an example

 

Source: Own studies 

 

Second way of finding u is to use quantile plot (Fig 4 – compared to Pareto 
distribution. Similar deviations from the straight line appear near the values of 200-
250. Data compared with distributions such as gamma, Weibull, Burr, GPD gave very 
similar conclusions. 

 

Fig. 4: Quantile plot (data vs Pareto distribution) 

 

Source: Own studies 

 

The next two charts (Fig 5 and Fig 6) illustrate the value of the maximum 
likelihood estimators of parameters of the generalized Pareto distribution, depending 
on the choice of the threshold u. For the lower thresholds than 170 of the estimators of 
parameters ξ (Fig 5) and σ (Fig 6) differ significantly from those obtained in case the 
higher values of u. The values of both estimators stabilizie for a threshold of about 170 
to about 250 Above u = 250 the number of observations above the threshold drops 
below 40, for u> 270 falls below 30. 
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Fig. 5: Estimator of  parameter ξξξξ depending on threshold u

 

Source: Own studies 

 

Fig. 6: Estimator of  parameter σσσσ depending on threshold u

 

Source: Own studies 

 

Similarly it can be observed stabilisation of 0,95 quantile (Fig 7) for threshold u 
lower than 250. For bigger values of u, the values of 0,95 quantile starts to be unstable. 
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Fig. 7: 0,95 empirical quantile of the data

 

Source: Own studies 

 

Based on the foregoing, it can be assumed that the optimal threshold value should 
be between 170 and 250th The following graph (Fig 7) shows a comparison of the 
empirical distribution function with fitted GPD. The value of the threshold u = 223, 
the parameters of GPD were estimated on the basis of 100 observations. 

 

Fig. 8: Empirical distribution with GPD for u=223

 

Source: own studies 
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Conclusion 

All these ways of determining the optimal thresholds are based on visual analysis 
of graphs. Thus, observations on stabilization of the value estimates may differ from 
the conclusions of others. Moreover, these methods allow to determine the indicative 
ranges, which should include a threshold value, the final decision is taken arbitrarily. 
However, despite the imperfections, they provide information that can make this 
decision much easier. 
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THE POTENTIAL OF ENLARGEMENT OF THE EUROPEAN 
UNION 

Martin Sobotka, Lucie Sobotková, Zdeněk Řízek 

Abstract: The article deals with the possibilities of expansion of the European Union, 
not only by the membership, but also by the other integration methods. In the basic 
documents of the European Union, which form the legal basis of the arrangement of 
the European Union is not the geographical jurisdiction strictly mentioned to the old 
continent. This enables further enlargement of the European Union outside the 
geographic territory of the European continent. In addition, the European Union has 
the possibility to use different degrees of integration, without the condition the 
potential states must be forced to be members of the European Union. Outside the 
European Union is mentioned the African continent and its selected regions, region of 
North African countries and the region of South African countries in this article. All 
countries (European and African) have been submitted by indicatory the Failed States 
Index, and with the help of indicators of World Bank Data Set has been processed in 
the time series, which are ten-years development in selected indicators. 

Keywords: The EU, The AU, The EU enlargement, Security, Economic indicators, 
Analysis. 

JEL Classification: F15, F59. 

Introduction 

One of the specific globalizing effects is, for instance, the process of the EU 
enlargement. This process is carried out continuously for the entire existence of the 
European Union and its previous groupings. Enlargement of the European Union is 
an expression of efforts to secure peace, the elimination of threats of further warfare 
and thus prevent any armed conflict, not only on its own territory or the territory of 
their own members. 

In general, with the existence of a safe state (and the supranational region) is linked 
with the economic advantageousness and stability. Using the economic benefits of the 
international treaties and agreements were originated the European Coal and Steel 
Community (the ECSC) as the first European integration. With economic and security 
stability is generally linked a safe and stable environment as well. The same is valid 
for the European Union. 

The aim was to compare the states of the European Union with the states of the 
African Union (AU) which are localized in two different regions – the states of the 
North African region and the States of the South African region. 

1 Potential enlargement of the European Union 

Enlargement of the European Union is not linked only to the membership in the 
European Union, but the expansion of the European Union can be in many different 
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grades, which are qualitatively at other levels. It should be noted that the European 
Union, whose rise to the end of the forties, respectively in the early fifties of the last 
century, was primarily led by effort to avoid the possibility of further destructive 
conflict. Evidence is in both of World Wars in a relatively very short time span, which 
took less than a half century. 

The further an objective factor of safety are historical animosities that exist in 
Europe, in particular thanks to the integration processes, overcome even between 
states, which were considered in the long term for the enemy (e.g. France and England, 
Sweden and Denmark). On the other hand it should be added that the tension between 
Greece and Turkey continues, even though they are in the same security community 
[6]. 

The issue of conflicts in the world today is significant in connection with the further 
expansion of the European Union, and therefore, for the international relations of the 
European Union with its surroundings. It's not in such cases the enlargement of the 
European Union by another member of the European Union, but a different level of 
relationship with the environment of the European Union, allowing for not only the 
good-neighbourly relations, but also the security and stability of the European region. 
A different form of the enlargement of the European Union is one of the priority plans 
to provide the safer future in the following years, more stable and without significant 
complications. 

1.1 The current process of enlargement of the European Union 

The enlargement of the European Union goes in several directions in several levels. 
The main distinguishing aspect is the internal enlargement within their territory of the 
European continent. It is possible to calculate the external enlargement of the 
European Union with more possibilities, although they have limited directions, where 
to expand, but less limited options how to widen. 

Firstly, the European Union has a primary interest in their integrity and stability on 
its own territory – it means the European continent. There is the further negotiation of 
the rapprochement with those European States which are not yet members of the 
European Union, and at all levels, in order to achieve the highest possible 
representation of all of the European states in the European Union. 

In the next sequence has the European Union interest to be expanded outside the 
European continent. This type of spread may be maintained by land but only two main 
geographical directions: One of the possibilities is to the East, where there are States, 
such as Belarus, Ukraine and the states of the former Soviet Union. The second option 
is the south-easterly direction to the Middle East. There is interest on the part of the 
European Union in Israel, which is in the region with the highest economic level and 
other parameters, which comply with the conditions of entry of all entities in the 
region. There is Turkey which is geographically on the way to other countries, the 
country that has the fast growing economy and the growing respect in the region. Both 
countries, however, have their own specificities, which are not very welcome in the 
European Union. 
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It appears that the enlargement of the European Union to the South to/on the 
African continent can be the fairly realistic possibility. But it is the direction which is 
behind the European continental boarders as one of the essential conditions for the 
existence of regional transnational complex. 

1.2 Criteria for the enlargement of the European Union 

The basic criteria for the admission of a new Member of the European Union are 
enshrined in the article Nr. 49 of the Treaty on European Union (the so-called The 
Lisbon Treaty, which is valid from 1. December 2009). Under this Treaty, "any 
European State which respects the values referred to in the article 2 and a commitment 
to their promotion, may apply for the membership in the Union". These values are 
referred to in the article 2 respect for human dignity, freedom, democracy, equality, 
the rule of law and respect for human rights, including the rights of minorities. 

Even if this article 49 speaks about European State, it is not in the founding treaties 
of the European Union, what the territorial scope is on the European continent means, 
or what the minimum part of State must be part of the European continent (e.g. 
Turkey, which is the current official candidate for membership in the European Union, 
is only three per cent of its territory in Europe.) 

Even though the European integration is primarily linked to the European territory, 
is not based strictly on geographical jurisdiction. Today there are some non-European 
territories, which are incorporated into the European Union:  

• Cyprus geographically belongs actually to the Middle East region, which is the 
part of Asia; 

• French overseas departments are in different overseas territories: the largest is 
French Guyana in South America, the Caribbean islands of Guadeloupe and 
Martinique, and the island of Reunion in the Indian Ocean; 

• likewise Spain has its own enclaves Ceuta and Melilla on the North African 
coast in Morocco. 

It is given by these realities the geographic criterion for the integration into the 
European Union as such in itself cannot survive. 

However, there are others, the more precisely criteria for entry, which was created 
at the meetings of the European Council in Copenhagen in 1993 (the three 
Copenhagen Criteria) and in Madrid (the Madrid Criterion): 

• The criterion of political existence of stable institutions guaranteeing 
democracy, the rule of law, human rights and respect for and protection of 
minorities; 

• the economic criterion: the country must have a functioning market economy 
capable of withstanding the competition and market forces within the European 
Union; 

• the criterion of acceptance of the acquis communautaire (which is used for the 
legal regulations of the European Union) and the obligations of membership, 
including adherence to the aims of political, economic and the Monetary Union 
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and the implementation of, i.e. in particular, the harmonization of domestic law 
with the law of the European; 

• sufficient administrative and judicial structures for the implementation of all the 
obligations of membership. 

Even these criteria are, however, subject of development, i.e. those countries, which 
are currently failing, for example from the economic point of view it may be, after the 
implementation of needed reforms, successfully realised. In addition, the Lisbon 
Treaty has already provided in that article 49 that "the criteria for accession, on which 
shall be agreed by the European Council, will be taken into account", i.e. member 
states may, by agreement, to formulate additional membership conditions. Formulated 
the initial conditions are not for the non-democratic States prone to violent resolution 
of disputes is too easy. But on the other hand, benefits from one of the degrees of 
integration with the European Union are not negligible and of such possibilities must 
be considered seriously. 

1.3 The security of the European Union and abroad 

A qualitative breakthrough in the process of the European integration would be the 
unification of foreign and security policy of the Member States, because these forms 
are the core of the sovereignty of States. From practice and from the text of the Lisbon 
Treaty shows that the foreign policy of the European Union remains a matter for 
consensus – therefore preserves the decision-making mechanism, which protects the 
interests of the European Union Member States more than the interests of the 
European Union. This means that the foreign policy of the European Union remains 
the common denominator policies of the Member States, which is uniform if there is 
a consensus, and if they are in the foreign policy of the individual Member States of 
the European Union some differences. 

The neo-functional logic of the regional integration following the logic of the 
emergence of the European Union in the context of the ideas of neo-liberal 
institutionalism doesn't want to create a world-ruling by a one-shot act or a reform 
from above, but wants to create conditions for peace and the emergence of new 
political institutions successively through specialized international institutions. Unlike 
the federalist papers differ in the following points: 

• statesmen and the professional diplomats are not the engine of changes, but 
technical experts who are specialists in the formation and change of 
international organisations, specialised on integration activities in certain 
narrow economic-social area, 

• the full functioning of this specialised integration has resulted in the penetration 
of pressures integration in other areas, and the final result of the economic-
social integration is the political integration, 

• the integration into a new political unit is the regional integration; the issue is 
not about the creation of the world state, but about creating a local political 
player with the ultimate aim to create a federal state within the borders of the 
continent. [8] 
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It can be only added to the following points, that even if there is the point, as in 
other cases involving regions, particularly on the issue of the European Union, so all 
the theoretical background and practical knowledge are finally going towards the 
improvement of the functioning of the European Union. It can be possible with the 
minimum theoretical modifications to implement the issues of selected regions in 
Africa. 

The enlargement of the European Union is possible in at least two fundamental 
planes: primarily for new regular members of the European Union and, as well, one of 
the other of the standard ways of integration than the membership in the European 
Union (see Tab. 1). The different types of integration are progressively extended or 
reduced according to the depth of integration. 

The European Union is interested in further expansion and cooperation with other 
states in the classic combination of political, economic and social factors, which all 
together can provide a greater stability and security in the European region. With this 
strategy, a permanent stability and security related term cordon sanitare. At the 
present time is the term used for the expression of the need in the vicinity of the 
territory of the European Union space that is at least politically neutral, if not just 
friendly. The motive for the surrounding states is the certain degree of integration with 
the European Union, if not directly the potential membership in the European Union. 
Its economic power of the European Union what is a major player and a very attractive 
partner for political and economic relations and its existence allows achieve some 
long-term stability within the region, as well as in its surroundings. So the European 
Union becomes a very valuable neighbour and it is necessary to count on it in the 
future. 

Tab. 1: The Classification of Regional Integration  
 

Member states set 
lower tariffs on 

imports from one 
another member 

Free trade is 
established 

between members 
states 

There are free trade 
areas which operate 
a common external 

policy 

There are customs 
unions within 

which capital and 
labour move freely 

There are common 
markets except that 
fiscal and monetary 

policy which is 
dominated by a 
central authority 

Preferential 
tariff areas 

X     

Free trade 
areas 

X X    

Customs 
unions 

X X X   

Common 
markets 

X X X X  

Economic 
and 

monetary 
unionsnie 

X X X X X 

Source: [3] 

Good relations, however, is to be developed from both sides. The European Union 
has a great opportunity, and the possibility of their surroundings ensure a system of 
mutually beneficial economic relations and treaties that will strengthen stability and 
security. This philosophy, the expansion of the European Union by means of 
differentiated integration, it is possible to create from surrounding states temporary 
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previously mentioned cordon sanitaire, that would allow to stabilize the nearest 
surroundings and with this strategy to continue expanding the geographical rings in 
graduated stages. 

2 Methods 

To highlight the differences between the EU States and the selected regions of the 
African Union (states of North African region and the states of the South African 
region) were used in the analysis of selected indicators of statistical data from World 
Bank Data Set. In the selection of statistical data was taken the criterion of consistency 
of these data. For this reason it was used for obtaining the data from individual 
national economies and the individual indicators of one database. Data consistency 
could not be ensured if we used more different databases within a single indicator. 
Different databases may use different methodologies of data collection, the use of 
different values of the variables. It may be individual database for the same year. The 
years represent the period of time for which they are all input data fully complete. 
Another requirement was that the indicators have available data at least the 10-year 
time series. 

Individual indicators were for the states in three selected regions (the states of the 
EU, the states of the AU in north region and the south region). The Data for each 
region was recalculated by the diameter. 

The average values of each examined indicators were determined in terms of 
a weighted average. That average was achieved through the following relationship, 
where: 

GDPi gross domestic product of region i,  
Pi total population of region i,  
i  = 1, 2, … n 
values marked .  represent the sum of examined variables. 
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it is possible to write down the previous relation as  
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i i

i
i P

GDP
wP . (3) 

3 Problem solving 

The primary factor determining the EU's enlargement is its security. Other criteria 
(e. g. convergence criteria, etc.) are important indicators, which should be met, the 
most important is security view. 
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As an auxiliary criterion for the assessment of the security situation states was 
selected the Failed States Index (FSI) processed by the Fund for Peace. The selected 
states of Europe and the African Union are shown in Tab. 2, including values and 
order of states, which is referred by the FSI. 

Only three European Union Countries had been got in the order of the countries 
listed in the Tab. 2 by the FSI. All of other countries in the Tab. 2 had been from AU.  

These three EU countries, which had been in accordance with the evaluation of the 
EU from the worst-placed FSI (all of other EU countries are better assessed under this 
index) had been used as a benchmark for the position of the countries of the EU and 
the AU by the FSI. 

 

 

Tab. 2: The Failed States Index overviewed regions 

Source: Authors by [7] 

It is an essential for a stable situation in each country to have economic indicators. 
The selection of the indicators has been derived from the main economic indicators, 
which are shown by the World Bank in its database (the World Bank Data Set). At the 
same time the selection was influenced by the availability of the selected data, which 
are especially on the African continent often incomplete. Moreover, the selection of 
separated data was examined only if they were continuously in the time series of ten 
years (or nine years because of missing data for the year 2010 yet). 

The situation of each region is described by the following images. With the help of 
selected indicators, the data are displayed for the last ten (or nine) years. It was elected 
the gross domestic product as the first indicator for calculation on the labour force, 
which describes the labour productivity. 

Country 
 

Region 
 

2009 
 Country 

 
Region 
 

2011 
 

Score Rank Score Rank 
Egypt North - AU 89 43 Egypt North - AU 86,8 45 
Swaziland South - AU 82,4 65 Mozambique South - AU 83,6 57 
Lesotho South - AU 81,8 67 Swaziland South - AU 82,5 61 
Mozambique South - AU 80,7 72 Lesotho South - AU 80,4 71 
Algeria North - AU 80,6 73 Algeria North - AU 78 81 
Morocco North - AU 77,1 93 Morocco North - AU 76,3 87 
Namibia South - AU 75,6 69 Namibia South - AU 71,7 104 
Libya North - AU 69,4 112 Tunisia North - AU 70,1 108 
Cyprus EU 68,9 114 Libya North - AU 68,7 111 
Botswana South - AU 68,8 116 Botswana South - AU 67,9 113 
Tunisia North - AU 67,6 121 Cyprus EU 67,6 116 
South Africa South - AU 67,4 122 South Africa South - AU 67,6 116 
Bulgaria EU 61,5 132 Romania  EU 59,8 126 
Romania  EU 61,3 129 Bulgaria EU 59 129 
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Fig. 1:  Labour Productivity of regions (current USD) 

 
Source: Authors by [11] 

Another indicator was the gross domestic product, which was to ensure the 
comparability of the development trend of economic performance of differently big 
countries recalculated per capita. 

Fig. 2:  GDP per capita (current USD) 

 
Source: Authors by [11] 

The next indicator is the annual percentage rate of growth of the gross domestic 
product at market prices based on local currency. Gross domestic product is the sum of 
gross value added manufacturers in the domestic economy plus all taxes and minus 
any subsidies not included in the value of products 
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Fig. 3: Growth of the regions (annual %) 

 
Source: Authors by [11] 

Foreign direct investment with large tributaries is operating in the economy, which 
is required as a net inflow of investments, with a permanent participation in the 
management of the business operations in the economy rather than investment. This is 
the sum of equity capital, reinvestment of profits, other long-term capital, and short-
term capital, as indicated in the balance of payments. 

Fig. 4: FDI per labour forces (net inflow, in current USD) 

 
Source: Authors by [11] 

Health expenditure per capita is the share of the total health expenditure, which is 
the sum of public and private health expenditure, and the total population. This 
includes the provision of health services, family planning, nutrition, activities and 
emergency assistance for health. 
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Fig. 5: Health expenditures (% of GDP) 

 
Source: Authors by [11] 

Internet users are people with access to the global network. This indicator is in the 
last time one of the often used. Although not a major indicator, its importance lies in 
the illustration of the current trends in communication through IT. In fact, it is one of 
the main accelerators in economic and social development. 

Fig. 6: Internet users per capita 

 

Source: Authors by [11] 

4 Discussion 

The first two of the examined indicators of the gross domestic product related to 
the work forces and to the population. They are essentially interchangeable and show 
 a similar trend. 
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The economic growth in African countries is in a different position than it is in the 
situation in Europe. For the AU countries this indicator is the fundamental. From 
Figure 3, it is apparent that the economic growth of African countries is in certain 
aspects different from the situation of the countries of the EU. For instance, in 2009 
the AU states were not so much affected by the worldwide by the ongoing financial 
crisis. This situation is essential for any EU decision on its further enlargement 
through a different degree of integration (see Table 1) with African countries. In 
particular, this fact could be positive for the integration of new countries into the EU. 

From this analysis it is clear that the European Union is to qualitatively different 
from the countries North African and the South African region. Performance of 
European countries is at a much higher level. Nevertheless, African countries have the 
advantage in a much higher economic growth, which, moreover, is not susceptible to 
global negative trends in the economic area. 

In the case of the AU, the indicator of foreign direct investments is at a lower level 
in comparison with the countries of the EU. From the chart, however, is the apparent 
significant volatility in the trend in investments on the continent. So, once again, 
shows a greater sensitivity of European countries on global development. 

Of the indicators of social nature is a major indicator of health care expenditure. 
Shows how the country can take care of their populations. It is one of the toughest 
ones to funding from public budgets. The differences between the European and the 
African countries are less essential. Also the progress of curves is very similar. 

In the case of indicators of the Internet users in the EU countries shows 
considerable dynamism in the use of information technology. This trend is trying to 
zoom in the North African country. Although it does not reach such a level as the EU 
countries, the trend of the picture is similar. 

Conclusion 

 Although the further enlargement of the European Union in the future seems to 
be inevitable, it is not so clear from that analysis. It cannot be made unambiguous 
conclusion that on the basis of indicators of the processed in this analysis, it can be 
estimated for another direction of development in the enlargement of the EU. 

 We can suggest certain trends from the above analysis, but do not lead to the 
certain conclusions. The enlargement of the EU on the African continent would be 
possibly, however, it should not be taken only from the economic indicators which are 
not just about the economic power. For the estimation of countries is necessary to take 
into account the security criteria, which are related to economic performance, but in 
situation of the African countries is not the link explicit. 
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TEMPORARY EMPLOYMENT AS AN ALTERNATIVE 
UNEMPLOYEMENT RATE REDUCING NEW 

EMPLOYMENT FORM ANALYSIS IN LITHUANIA AND 
CZECH REPUBLIC 

Erika Svedaite, Teodoras Tamosiunas 

 

Abstract: The paper study identify temporary employment as an alternative 
unemployment rate reducing new employment form in European Union, Lithuania and 
Czech Republic. After the scientific literature, European Labour Force Survey 
(EULFS), Eurostat , document and statistical department analysis, systematization and 
comparison there was presented temporary employment concept and how it reduce 
unemployment rate, legal this atypical work form regulation. A study disclosed 
temporary employment indicators and how it reduce unemployment rate in Lithuania, 
Czech Republic and European Union. Study provides results that show temporary 
employment importance in labor market that reduce unemployment rate.  

Keywords: Temporary employment, Temporary work agency, Temporary worker, 
Temporary employment contract, Temporary employment  law, Unemployment rate.  

JEL Classification: E2, E24. 

 

Introduction  

1 The relevance and the main issues of the research 

Temporary employment is a new labor relations problems solving service in 
Lithuania. It allows people to work at least temporarily and find yourself losing hope 
in searching for a permanent job. For employers in Lithuania this new method of 
recruitment allows to save significant money and stay in the market during downturn. 

Temporary employment is one of the measures that improve employment policies. 
Those services allow for passive participants easier to enter the labor market. This 
recruitment method is particularly relevant in addressing the unemployment rate 
problem. 

During difficult economic and social situation in Lithuania and whole Europe 
countries entrepreneurs quickly began to explore new ways of saving the company 
money. One of them - job cuts. People on that time began to explore more diverse 
ways and opportunities to find the work. 

The practical research problem aspect is associated with a temporary 
employment situation in Lithuania, Czech Republic and the whole European Union. It 
becomes an important to identify temporary employment services as a new way that 
reduce unemployment rate. 

Temporary employment agency services significantly contribute the labor market 
positive improvements implementation especially with seasonal businesses and those 
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that flexibly respond to the effects of globalization in business. This employment form 
help to reduce unemployment rate in every EU country and make opportunities easier 
to integrate people to market trade. In addition, this service is relevant for low-skilled 
individuals and thereby it reduce unemployment. 

Scientific temporary work issue in scientific level has not been widely studied. 
The legal aspects of this theme was highlight by Dr. T. Bagdanskis and prof. Dr. G. 
Dambrauskiene in scientific articles. Temporary employment services in public sector 
organizations are considered in E. V. Bartkus, A. Raipos and Z. Liepes articles. It 
discusses the nature of the outsourcing phenomenon, analyzing the scientific literature 
on the economic resources to temporary employment treatment. Flexible working time 
models are considered by S. Zickiene and A. Kovieriene research paper. Non-
traditional recruitment methods including temporary employment are analysed in the 
collective work of Non-Standard Work and Industrial Relations. It provides examples 
of what recruitment methods are selected in various parts in the world. 

The research subject – temporary agency work as an alternative unemployement 
rate reducing new employment form.   

The research aim – to analyse temporary work as an alternative unemployement 
rate reducing new employement form in Lithuania, Czech Republic and EU.  

Research objectives: 

● After the analysis of scientific literature to explore the theoretical aspects of 
temporary employment.  

● Define the legal regulation of temporary employment in Lithuania, Czech 
Republic and EU.  

● To identify unemployment rate in Lithuania, Czech Republic and EU.  
● Compare Lithuania and Czech Republic unemployment rate and to explore 

temporary work role in both countries. 
The research methods: Scientific literature and document analysis, 

systematization, comparison, generalization. Empirical investigation methods: the 
quantitative and qualitative documents and data bases analysis, interpretation.  

2 Theoretical aspects of temporary work 

Flexibility in the labor market is a necessary condition for competition that help 
address issues of unemployment, which means new jobs and the emergence forms of 
employment and together with temporary employment appearance, on purpose to 
make more efficient human resources use [15]. 

Temporary employment agency provide an atypical form of employment 
relationship. Those relationship are among three entities - employment agency, 
a temporary employee and company user. Temporary employment characterized by 
a so-called triangular or trilateral relationship between employment agencies, 
temporary staff and users of the company in whose favor a temporary worker performs 
certain tasks assigned to it. Generally regarded as temporary employment agency 
worker, employment agency - is an entity providing temporary workers to the firm 
users and the user company – is an entity that uses temporary worker’s employment 
[9, 7].  
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Temporary employment agencies services are considered of a number of authors. 
The first table presents scientists who examined the temporary employment agency 
services statements, test results and assessments of temporary employment.  

Tab. 1: Temporary employment theoretical concepts 

Mertens, A.; 
Mcginnity, F. (2004) 

Found a connection between main three temporary work participants: the 
temporary work agency, working under a temporary contract staff and temporary 
work user. He state key factors leading temporary work existence attractiveness 
in employment among the users. Time and administrative cost are reducing and 
minimize. Human recourses recruitment process take less time using temporary 
agency services that allows client personnel staff divide their work time to direct 
functions. This author find out that using temporary agency services help 
companies to control the number of employees in order to contribute the 
companies financial resources and reduce cost 

J. Arrowsmith 
(2009) 

Temporary work agencies services are focused on temporary employment 
services for job seekers who are interested in short-term job offers. 

A.Krisciuniene 
(2011) 

 

Authors state, that people who are struggling to integrate into the labour market, 
students or people who have lost their job unexpectedly generally are interested 
in temporary work agency services.   

A. Clark (2005) 
Study temporary workers productivity to company. According to financial 
implications of increasing temporary employees and company productivity he 
found that temporary employment service contributes to cost reduction. 

K. Obloj (2010) 
Argues, that companies that are using temporary agency services can reduce 
costs that also reduce transmission of human resource management and rise 
possible job retention services. 

D. A. Foote and T. 
B. Folta (2002) 

Temporary employment services help company to avoid the unnecessary costs of 
human resources recruitment and permanent employment. 

A. L. Kalleberg 
(2000) 

 

By his research, he find out that mostly employers use temporary agency 
services for flexible management of existing number of employee in case when 
it is necessary to increase or decrease it. While for others the importance 
between employees it their ability to perform various tasks. 

Judickiene, J. (2008) 

Thought that temporary work has positive effects such as it is an opportunity to 
employ the unemployed market participants, but at the same time he argue that 
temporary employees receive lower wages than the same job working permanent 
company workers. 

D. Jong, R. Witte 
(2008) 

Argues that temporary agency services may become a negative factor for natural 
and legal persons. 

R. Witte, K. Naswal 
(2003) 

Found that temporary workers sense of job security were less committed than it 
was among permanent company employees. 

L. Vosko (2008) Argues that temporary worker is less subordinate for temporary services using 
companies than permanent workers. 

Source: The table is created based by authors’study 

In general temporary employment agencies services have main those benefits 
divided to three this flexible work user groups:  

1. For temporary employee: gain greater career and personal development 
opportunities; gain valuable experience in project management; ability to 
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test and apply specific skills in different organizational context; gain new 
skills, working experience in challenging areas.  

2. For temporary employment agency: improve workers’ skills; teamwork and 
cross functional staff’s ability to exchange information; raise employee 
motivation and job satisfaction; extend the acquaintance; acquire a good 
employer reputation that takes care of community development.  

3. For using a temporary employment services company: receive the assistance 
required to implement the project; flexible human resources management 
[14].  

To sum up, eccording to different authors statements temporary employment 
agency services are flexible, help to increase labour productivity; promotes 
competitiveness; provides temporary workers permanent jobs placies and helps 
respond and adapt to economic cycles. It allows people to get the job pretty quickly 
which give them the necessary starting point for a new life. However, this also means 
that they are working as temporary employees and at the same time do not have the 
same working conditions as direct employees. Minimum wage they are getting can 
often be the maximum. 

2.1. The legal regulation of temporary employment  

The appearance of temporary employment agency in Lithuanian labor market led 
the international companies which used this form of employment in the whole world. 
At the moment temporary employment services became more popular in companies 
due to staff shortages and in budgetary institutions.  

Temporary employees in Lithuania especially young people feel more free without 
having to commit to work in the same job continuously. At the end of the agreed work 
for the duration of the work task, the company strives to offer another job. With 
increased labor hire, recruitment companies set up enterprises engaged in labor of 
temporary employment.   

The second table provide the temporary employment regulation by special laws in 
European Union and Lithuania. 
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Tab. 2: Temporary work regulatory framework 

European Union temporary work regulatory 
framework 

Lithuanian temporary work regulatory 
framework 

Labor Code Lithuania Labour Code 

Directive No. 2008/104/EC Directive No. 2008/104/EC 

1996 16 December European Parliament and 
Council Directive 96/71/EC 

1996 16 December European Parliament and 
Council Directive 96/71/EC 

1991 25 June Council Directive 91/383/EEC 1997 3 June International Labor Organization’s 
181 Convention 

1997, Private Employment Agencies Convention 2011 1 December Temporary employment law 

Source: The table is created based by authors‘ study 

Following European Union and Lithuanian temporary work regulatory frameworks 
it could be stated that Labour code is one of the main official law that provide rules of 
temporary employment legal use. On the other hand, the legal and social status of 
temporary employment agency work in different European Union countries is not the 
same. Directive No. 2008/104/EC was adopted by European Parliament and Council 
which set temporary agency providing temporary employment services rights which 
was taken according to the labor markets. All necessary conditions in this document 
must be provided in all European Union member states which have temporary 
employment offering agencies.  

1996 16 December European Parliament and Council Directive No. 96/71/EC 
regulate temporary agency work relationships among three entities: temporary 
employment agency, temporary employee and temporary employment company user. 
All member states must ensure this official document adaptation in their law and use it 
for right employment relationships [8].  

1991 25 June Council Directive 91/383/EEC regulate temporary employment 
relationships in European Union countries as well. This document follow healthy and 
safety temporary employee work place. This directive concept is transposed into 
national Lithuania law [5].   

1997 private employment agencies convention 1 article define temporary 
employment services and give the concept of private temporary emloyment agencies 
where private temporary employment agency is defined as a company or private 
person that has legal permit to provide temporary employment services in labor market 
[3].   

1997 3 June international labor organization's 181 convention on private temporary 
employment agencies in Lithuania was ratified in 2004. After this convention in 2011 
1 December in Lithuania appear temporary employment law that provides human 
recourses recruitment services and correct temporary employment use. The purpose of 
this directive is to ensure the temporary employees protection and to improve the 
quality of temporary employment servicies providing agencies [4]. Furthermore, this 
law introduce the principles of temporary employee working conditions. 
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2.2. Czech Republic temporary work regulatory framework  

Temporary employment law is most evident in the Czech Republic where it was 
put on a legal footing from October 2004. The first specific legislation for temporary 
employment in the Czech Republic was the Employment Act 2004. The new 
legislation was designed to clarify legal relationships and provide better protection for 
temporary employees following ratification of ILO convention no. 181 in 2001. Under 
the new law  temporary employment may assign an employee to the same user for 
a maximum period of 12 consecutive calendar months, unless the employee requests 
a longer period or if the work being done is replacing that of an employee on maternity 
or family leave. The maximum total period for repeat fixed-term employment periods 
is set at two years [18].   

In the Czech Republic the labour and social affairs ministry issues licences subject 
to criteria relating to age (over 23 years), residency, personal integrity, educational 
qualifications and experience. No financial guarantees are required, but a licence fee is 
charged (currently CZK 10,000 (about €350) if the business involves international 
placements and CZK 1,000 for activities solely carried out within the country). The 
labour office has the authority to perform inspections to ensure that employment 
regulations are enforced, although this is reportedly conducted only in response to 
a complaint [24].  

3 Unemployement rate in Lithuania, Czech Republic and European 
countries 

 According to International Confederation of Temporary Agency Work Businesses 
(CIETT), temporary employment agencies in the European Union currently employ 
over seven million workers - 1.9% of the EU working population. Temporary 
employment is often found out as a tool promoting flexibility in the labour market. It 
improves easier job searching and reduces unemployment rate [1].   

The unemployment rate in the EU has been growing since September 2008. Based 
on Eurostat’s estimations, the unemployment rate in the EU-27, seasonally adjusted, in 
April 2009 made up 8.6%, while in April 2008 – 6.8%. In April 2009, the highest 
unemployment rates were recorded in Spain (18.1%), Latvia (17.4%), Lithuania 
(16.8%), and Estonia (13.9%), while the lowest – in the Netherlands (3.0%), Austria 
(4.2%), Cyprus (5.4%), Denmark and Slovakia (5.5% in each). Unemployment has 
been increasing in almost all EU countries. The vastest increase in the unemployment 
rate from April 2008 to April 2009 was observed in Lithuania (from 4.3 to 16.8%), 
Latvia (from 6.1 to 17.4%) and Estonia (from 3.7 to 13.9%). In March 2009, the 
unemployment rate in the United States of America made up 8.9%, a year ago – 5.0% 
[12].  

Table 3 shows unemployment rate annual year average in European Union, Czech 
Republic and Lithuania.    
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Tab. 3: Unemployment rate (%) 

GEO/TIME 

20
01
 

20
02
 

20
03
 

20
04
 

20
05
 

20
06
 

20
07
 

20
08
 

20
09
 

20
10
 

EU Countries 8,6 8,9 9,1 9,2 9,0 8,3 7,2 7,1 9,0 9,7 

Czech Republic 8,0 7,3 7,8 8,3 7,9 7,2 5,3 4,4 6,7 7,3 

Lithuania 16,5 13,5 12,5 11,4 8,3 5,6 4,3 5,8 13,7 17,8 

                                                                                                       Source:  Eurostat, 2012.  

The Czech Republic labour and social affairs ministry reported that the 
unemployment rate increased by 0.4% from 9.8 % in December of 2011. Employment 
offices registered over 500,000 job seekers last month. The highest rates of 
unemployment were recorded in the Northern regions of Bohemia and Moravia, 
reaching over 20% in some areas. The lowest unemployment is in Prague and reach 3 
% [12].  

Daniel Munich who is a professor at the Centre for Economic Research and 
Graduate Studies at Charles University and specializes in the labour market named 
those the main unemployment rate reasons: “The growing unemployment has at least 
two or three reasons. First, there is a European wide recession and one would conclude 
that it should impact the Czech labour market. The second impact is through the 
welfare system, which attracts more and more people who stay long-term unemployed 
collecting benefits and not being interested to work or work in the informal sector and 
not being taxed. So while the European recession will change the impact on the 
welfare system is permanent and contribute to growing unemployment of there is no 
change in the welfare system.” Czech Republic has about 40% of unemployed are 
long-term unemployed, meaning more then 12 months. While long-term unemployed 
are losing their skills, their work habits so it’s decreasing their productivity. And 
second, if these are parents it is likely that these parents transfer these habits of no 
work and living on welfare to their children, this is especially the case in North 
Bohemia and Moravia. Some kids in these families have never seen their parents 
working so they think this is the style of living, not to work and collect benefits [6].  

According to provisional data of Statistics Lithuania, the unemployment rate in 
2009 reached 13.7%, i.e. by 2.4 times more than in 2008. In 2009, increase in the male 
unemployment rate was more rapid than that in the female unemployment rate. In 
2009, the male unemployment rate made up 17% and over the year increased 2.8 
times, while the female unemployment rate made up 10.4% and over the year 
increased 1.9 times. In 2009, the unemployment rate in urban areas was lower than in 
rural areas and made up 12.6%, in rural areas – 16.5%. In 2008, the unemployment 
rate in urban areas made up 5.7 %, in rural areas – 6.1%, i.e. respectively 2.2 and 2.7 
times less than in 2009. The highest unemployment rate was recorded in 2001 (17.4 
%), while the lowest – in 2007 (4.3%) [23].  

The overall unemployment rate in the EU reached 9.7% in 2010. The 
unemployment rate in the EU, Czech Republic and Lithuania has been growing since 
2009, when economical crisis has appeared in every country labour market. In 
comparison to the rate during 2009, the unemployment rate rose by 0.7% points. This 
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is less than the steep rise from 2008 to 2009 due to the economic crisis, when the rate 
rose by 1.9% points between 2008 and 2009. The impact of the economic crisis on 
unemployment in the years from 2008 to 2010 has now completely wiped out the 
reduction experienced in the unemployment rate between 2004 and 2008 [12].   

The unemployment rate rose in all 27 Member States between 2009 and 2010, apart 
from Germany, Luxembourg, Malta and Austria. The biggest decrease was recorded in 
Germany, where the unemployment rate dropped by 0.7% points. Belgium, France, 
Romania, Finland, Sweden and the UK also performed well, showing only moderate 
increases (below 0.5% points) between 2009 and 2010. While Estonia and Lithuania 
were among the countries with the highest increases, they recorded decreases in 
unemployment in the second half of 2010. High increases were also perceived in 
Greece, Spain and Slovakia. Spain remained the country with the highest overall 
unemployment rate in 2010, at 20.1%. The dispersion of unemployment across the EU 
continued to increase during 2010 [12].   

Among the Member States, the lowest unemployment rates were recorded in 
Austria (4.1%), Luxembourg (4.7%) and the Netherlands (4.8%), and the highest rates 
in Spain (22.8%), Greece (18.3% in August) and Latvia (16.2% in the second quarter 
of 2011). Compared with a year ago, the unemployment rate fell in twelve Member 
States and increased in fifteen. The largest falls were observed in Estonia (16.1% to 
11.3% between the third quarters of 2010 and 2011), Lithuania (18.3% to 15.0% 
between the third quarters of 2010 and 2011) and Latvia (19.3% to 16.2% between the 
second quarters of 2010 and 2011). The highest increases were registered in Greece 
(12.9% to 18.3% between August 2010 and August 2011), Spain (20.5% to 22.8%) 
and Cyprus (6.0% to 8.2%) [11].   

International human resource management experts over the years have an active 
discussion and do not access to the general conclusion of what is the reasons of 
temporary employment development. In some places (UK, Ireland) temporary agency 
services became popular in the labor market during periods when passive participants 
were trying to enter the labor market and reduce unemployment rate with more 
flexible labor relations rules [2].  

4 The research method 

In order to prepare this research data was drawn from European Labour Force 
Survey (EULFS), Eurostat and statistical department. Those databases provide 
standardised, statistical information on individuals compiled from national Labour 
Force Surveys. It contains information regarding labour force participation, 
employment characteristics, gender, age, education and occupational status among 
others. The survey was designed to represent the working-age population in Europe 
and in each country. Thus provides database of employment issues in Europe 
countries. 

5 Analysis of the findings  

According to M. F. Corbett (2004) temporary employment agency services in other 
words could be named as external outsourcing were started to use since the 1970s in 
America. In economic theory this process is defined as the use of external resources 
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like a worthy service. That is way of business that is treated as a resource rental or 
lease services [4].   

 American management association showed that from 1995 more than half of the 
production company gave some part of their manufacturing process to temporary 
agency employees. Recently, a temporary employment covers a wide range of 
activities from which the main distinction is between these three: information 
technology, business process management and production services [17].   

There is a lack of statistical sources dealing with the concept of temporary 
employment rate indicators in European Union. For instance, temporary employment 
indicators could be found in several national labour force statistics. However, this 
employment rate reducing work form data availability especially statistical 
information and researches on working conditions in European countries is very 
limited. This raises difficulties in data collection and temporary work monitoring 
developments analysis in labour market.  

According to Eurostat statistical information the number of temporary agency 
workers since 1999 has increased worldwide from 5,2 million full time equivalents to 
nearly 9 million in 2009. In the last ten years the number of temporary employment 
agency workers in Europe has increased  too. The fourth table shows the number of 
thousands of temporary employees in Europe, Lithuania and the Czech Republic.  

 

Tab. 4: umber of temporal workers 

Number of temporary agency workers (thousands) 

Country / 
year 

19
99
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20
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EU 2,12 2,62 2,62 2,60 2,73 2,95 3,12 3,46 3,91 3,88 3,21 

Lithuania - - - - - - - - - - 1 

Czech 
Republic  

- - - - - - - - - 35 36 

Source: OECD’s Library, (2012). 

The temporary workers data of Lithuania are not provided by Lithuanian statistic 
department and statistics department of Eurostat provides data for the year 2009 only. 
Number of temporary employee in the Czech Republic from 2008 to 2009 has 
increased by one thousand workers. The number of temporary employee in the same 
year in the European Union countries fell by 671 employees. Indicator drop down at 
that time as result because of economic crisis in the European Union. The evolution of 
the number of temporary employees in European Union during past years display 
strong inverse correlation with the year on year on reducing unemployment rate in all 
EU 27 countries. This set a confirmation as temporary agency servicies become 
a leading business indicator in European Union that positivelly effect labor market. 

According to quarterly labour force sample survey in Czech Republic, permanant 
worker is name persons whose main job is a permanant job or with a work contract of 
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unlimited duration. Temporary worker: workers whose main job is a: fixed-term 
contract; interim work through a temporary work agency; apprentices and trainees; 
probationary period; an occasional, casual or seasonal worker; parries out communty 
work as an unemployed; or has a contract for a specific task. Czech Republic has 215 
operating temporary employment agencies while Lithuania has near 15.  

Table 5 presents the percentage of temporary employees in EU, Lithuania and 
Czech Republic. 

 

Tab. 5: Percentage  of temporal workers 

Temporary employees as a percentage of the total number of employees (%) 

Country / 
year 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

EU 13,4 13,1 13,1 13,3 13,4 14,4 15,0 15,0 14,6 14,0 14,4 

Lithuania - - - - - - - - - 1,8 2,9 

Czech 
Republic 

9,3 9,0 8,8 9,9 9,5 8,6 8,7 8,6 8,0 8,5 8,9 

Source: OECD’s Library, (2012).  

 

Table 6 provides the number of temporary employees as a percentage (%) of the 
total number of employees. This table does not provide sufficient data on temporary 
employment situation in Lithuania, as this information is not delivered by statistics 
department. Comparing the 2009 and 2010, the amount of temporary employees in 
Lithuania and in the Czech Republic shows that in Lithuania this index increased 
1.1 percent and 0.4% in the Czech Republic. Meanwhile, the Czech Republic 
temporary employees accounted for nearly 10 percent of all state employees. In 
European Union this index was nearly 15 percent which indicates that temporary 
agency services are quite relevant for companies. Thus, the temporary employment 
contributes to reducing the unemployment rate in Lithuania and the Czech Republic 
and all European Union countries. 

Conclusions  

Temporary employment is one of the consequences of the division of labor. 
Division of labor is as a phenomenon that allows businesses to directly engage only 
selected activities and all other ancillary support or maintenance (recruitment, 
personnel records, etc.) and other activities deliver to companies that specialize on it 
and can all do better and for lower cost. What is more it allow the company save 
money and additional costs in employee time for it recruitment procedures, job safety 
briefing, pay staff salaries, taxes. 

The main temporary employment influencing factors are: lack of labor supply, 
reducing unemployment, reducing the possibility of time in searching for employees, 
the company financial constraints, need quickly find a worker for jobs, free movement 
of workers.  
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European Confederation of Private Employment Agencies (Eurociett) summarizes 
the twenty-seven European countries statistics and found that the increase in 
temporary workers working hours reduced unemployment rate and at the same time 
increase the country’s GDP. Temporary employment is not only to reduce 
unemployment, but also reduces illegal activity and increase employment in general. It 
allows a greater range of employees to social security and attracts foreign investment. 

Discussion  

Flexible work forms as the subject of Lithuanian higher education were analyzed 
only fragmentary. Separate flexible work organization principles were analyzed by dr. 
B. Gruevski, prof. dr. G. Dambrauskiene. But temporary employment in higher 
education has not been studied scientifically. The present analysis could be used for 
further research. What is more temporary agency service in Lithuania comparing with 
this service experience in foreign countries is a new flexible form of employment, 
especially from 2011 year December when temporary employment law was accepted.  

Article provides temporary employment legal conditions, situation analysis and 
how it reflect labor market unemployment rate. This research leads to understand that 
temporary employment become necessity of labor market that helps to reduce 
unemployment rate. In the future well presented temporary employment services can 
strongly decrease unemployment rate but at the same time raise the lack of permanent 
job places. 
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THE CYCLICALITY OF GOVERNMENT EXPENDITURE 
AND WAGNER’ S LAW – CASE OF CZECH REPUBLIC, 
SLOVAKIA, HUNGARY, BULGARIA AND ROMANIA  

Irena Szarowská  

Abstract: The importance of government expenditure management has increased 
during the last years. This paper provides empirical evidence on the cyclicality and the 
relationship between government expenditure and output in five European Union 
members in a period 1995–2009. We use Johansen cointegration test and the error 
correction model and analyze annual data on government expenditure in compliance 
with the COFOG international standard. The results confirm that the government 
expenditure functions are procyclical in most countries (91% cases in the sample). 
Output and government expenditure are cointegrated at least for four from ten 
expenditure functions in every country (four in the Czech Republic and Hungary, five 
in Bulgaria, seven in Slovakia and eight in Romania) and it implies a long-term 
relationship between government expenditure and output. Average value of long-run 
elasticity coefficients is 1.72 for all expenditure functions, 1.16 for total government 
expenditure. Conclusions about the short-run relationship between expenditure and 
output are not unambiguous due to a relatively low statistical significance. However, 
the coefficient values (average is 3.14) confirm the voracity hypothesis, as they suggest 
that in response to a given shock to real GDP, government expenditure will rise by 
even more in percentage points.  

Keywords: Government Expenditure, Cyclicality, Voracity Effect, Long-Run 
Elasticity, Short-Run Elasticity. 

 JEL Classification: C32, H50, E62. 

Introduction 

The importance of government expenditure management has increased during the 
last years. Government expenditure and factors of their growth are a serious problem 
of many countries. As [16] mention, the economic theory provides two main 
categories of arguments that explain the public sector size in time and among 
countries. The first category has as starting point the Wagner law, according to which 
the elasticity of government expenditure compared to GDP is greater than one. As 
countries become more developed, the demand for public goods raises and is 
consistent with the increasing ability to collect the necessary funds. On the other hand, 
the “Baumol cost disease”, explains that the percentage of government expenditure 
increases because the raise of public servants’ salaries is higher than their productivity, 
while the price related to public services demand is relatively non)elastic. The second 
category of arguments is political. For election purposes, the fiscal policy, especially 
those concerning the government expenditure, tends to be inconsistent in time and 
focuses on greater deficits and greater public sectors.  
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We can find a view that government expenditure should act as a stabilizing force 
and move in a countercyclical direction (procyclical fiscal policy is conversely policy 
expansionary in booms and contractionary in recessions). Contrary to the theory (it 
implies that government expenditure is countercyclical), many of empirical studies 
found evidence that government expenditure is procyclical. See [11], [13], [3], [18], 
[10], [7] or [19] for more details. [20] show that fiscal procyclicality is evident in a 
much wider sample of countries. Analysis of [14] finds procyclicality in a single-
country time series study of Irish fiscal policy. [15] also shows that the level of 
cyclicality varies across expenditure categories and across OECD countries. [1] test 
differences in the cyclicality of government expenditure across functional categories. 
Their evidence from 20 OECD countries suggests that procyclicality is more likely in 
smaller functional budgets, but capital expenditure is more likely to be procyclical for 
the larger expenditure categories. Many of researches as [8], [9] focused on Latin 
America. On the one hand, [6] shows in his research that expenditure is 
countercyclical. However, other papers show no discernible pattern. [5] document for 
G7 countries, the correlation between government consumption and output indeed 
appears to show no pattern and be clustered around zero. The differences in these 
results depend on the components of expenditure being measured. Government 
transfers and subsidies are found to have become substantially more countercyclical. 

1 Statement of a problem 

As it was already mentioned, economic performance is greatly influenced by the 
level and the structure of government expenditure.  It is not only a potential automatic 
stabilizer, but it is also a tool of political actions. In fact, development of government 
expenditure is often associated with Wagner ´s law and voracity effect. Wagner's law 
states that government activity increases as economies grow, with the pace of increase 
being different for different branches of government. Voracity effect occurs if 
a positive shock to income leads to a more than proportional increase in public 
expenditure, even if the shock is expected to be temporary. The voracity is usually 
attributed to weak institutions and ethnic fractionalization, manifested in the presence 
of multiple interest groups seeking to secure a greater share of national wealth by 
demanding larger public expenditure on their behalf. The existing literature testing 
Wagner's law varies considerably in terms of the dependent and independent variables 
chosen to “test” the law. [21] originally proposed that as industrialization or social 
progress proceeded, public sectors would grow in relative importance. In practice, 
researchers use different measures of national income as a measure of this social 
progress. [17] point out on the fact that there are at least 14 different measures of 
government expenditure that have been used in the literature, and at least 13 different 
measures of output, including output per capita. In this paper we adopt the simplest 
formulation of Wagner's law by focusing on the relationship between aggregate 
economic activity and government expenditure in compliance with the COFOG 
international standard. 

Most studies analyzing the cyclicality of government expenditure and output have 
used a panel data methodology that has not fully exploited the time-series properties of 
the data. On the other hand, studies testing for a long-run relationship, such as 
Wagner's law, have ignored the short-term aspects of this relationship. In the literature 
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on cyclicality, many studies use panel data models that are not well suited to exploring 
short-term versus long-term relationships. We exploit both the time-series and cross-
sectional aspects using an error-correction framework.  

The aim of the paper is to provide direct empirical evidence on cyclicality and the 
short-term and long-term relationship between government expenditure and output in 
five selected European countries. Although the theory implies that government 
expenditure is countercyclical, recent evidence suggests that it is procyclical. 
Previously published studies are weakly supported by the data particularly in emerging 
and post-transition economies in which results can vary.  

We follow [2] and apply Johansen cointegration test and the error correction model 
on annul data of GDP and government expenditure the period 1995–2009 from 
Eurostat. The article is organized as follows. In the next section, we describe the 
dataset and empirical techniques used. Then, we present the results of government 
expenditure cyclicality and long-run and short-run relationship between output and 
government expenditure. We conclude with a summary of key findings.  

2 Methods 

The dataset consists of annual data on GDP and government expenditure in 
compliance with the COFOG international standard during the period 1995–2009. It is 
not possible to use higher frequently time series data as COFOG classification 
analyzes and reports only annual data. The countries included in the analysis are 
Bulgaria, Czech Republic, Hungary, Romania and Slovakia. The series for GDP and 
total government expenditure and its subcomponent are adjusted at constant prices. We 
used the same methodology as [2], but we applied it newly on functional classification 
of government expenditure in selected EU countries. In line with [2], we investigated 
fiscal and output co-movements by the approach proposed by [15]. We estimated the 
elasticity of government expenditure with respect to output, based on country-by-
country time-series regressions. Next we used an error-correction approach, which 
allows us to distinguish between the short-term effect of output on government 
expenditure and any longer-term effect between these two variables. Most of the 
results were calculated in econometric program Eviews 7. 

Many studies point out that using non-stationary macroeconomic variable in time 
series analysis causes superiority problems in regression. Thus, a unit root test should 
precede any empirical study employing such variables. We decided to make the 
decision on the existence of a unit root through Augmented Dickey–Fuller test (ADF 
test). The equation (1) is formulated for the stationary testing. 

 tit
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ADF test is used to determine a unit root xt at all variables in the time t. Variable 
∆xt-i expresses the lagged first difference and ut estimate autocorrelation error. 
Coefficients δ0, δ1, δ2 and αi are estimated. Zero and the alternative hypothesis for the 
existence of a unit root in the xt variable are specified in (2).  

 H0: δ2 = 0, Hε: δ2 < 0  (2) 
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The result of ADF test, which confirms the stationary of all time series on the first 
difference, is available on request. Testing the stationary is the essential assumption 
for implementation of cointegration approach. It is necessary to confirm that time 
series are non-stationary at level data but stationary at first difference. 

We suppose there is a steady-state relationship between government expenditure 
and output given by (3). 

 / 5 IJK  (3) 

G represents government expenditure, Y means output and Eq. (3) can also be written 
in linear form: 

 .�2/ 5 - L M.�2J, -	 5 	.�2I   (4) 

If the adjustment of expenditure G to its steady-state /̅ is gradual, then the level of 
expenditure will respond to transitory changes in output, and G will move gradually 
toward its steady-state, or equilibrium level. To capture this gradual move, we specify 
a general autoregressive distributed lag specification for expenditure category i in 
period t:  

 .�2/)� 5 	P L Q.�2/)�9R L ST.�2J� L SR.�2J�9R L U� ,	│α│<1  (5)  

We can solve for the static, steady-state equilibrium by assuming that output is at 
its steady-state level  JV and ignoring the error term: 

  .�2/̅ 5 W
R9X L	YZ[Y;	

R9X .�2JV, M 5 1 � Q  (6) 

More generally, we could allow output to grow at rate g. In this case, the only 

difference is that the constant term becomes	W[\YZ	–K^E
R9X , which depends on g. To reflect 

the steady state, (5) can be rearranged as the error correction model (7). 

 .�2/)� 5 	P L ST.�2J� L _
.�2/)�9R � M.�2J�9R� L U�   (7) 

In (7), we can interpret β0∆logYt as the short-term impact of output on expenditure 
and β0 as the short-run elasticity of government expenditure with respect to output. 
The error correction term γ(logGit-1− δlogYt-1) captures deviations from the steady-
state, or long-run equilibrium, where δ is the long-run elasticity of government 
expenditure with respect to output, and γ is the rate at which government expenditure 
adjusts to past disequilibrium. µ is constants of the model, εt means residual 
component of long-term relationship. 

Moreover, (7) can be rewritten as (8) and then used to test if there is a long-run 
relationship between government expenditure and output. In particular, following [4], 
if γ is significantly different from zero in (8), then output and government expenditure 
are cointegrated.  

 .�2/)� 5 	P L ST.�2J� L _.�2/)�9R � `.�2J�9R L U� (8) 

 

where φ = γδ.	 The above derivation makes clear the underlying assumption that there 
is a elasticity relationship between output and expenditure, while the transitory 
deviations are random.  
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3 Problem solving and discussion 

Government expenditure can help in overcoming the inefficiencies of the market 
system in the allocation of economic resources. It also can help in smoothing out 
cyclical fluctuations in the economy and influences a level of employment and price 
stability. Thus, government expenditure plays a crucial role in the economic growth of 
a country. We used government expenditure in compliance with the COFOG 
international standard (Classification of the Functions of Government) in our analysis. 
Total government expenditure is divided into 10 basic divisions: 

 

• G10: General public services 
• G20: Defense 
• G30: Public order and safety 
• G40: Economic affairs 
• G50: Environment protection 
• G60: Housing and community amenities 
• G70: Health 
• G80: Recreation; culture and religion 
• G90: Education 
• G100: Social protection 
 

3.1 The structure of government expenditure  

Firstly we analyzed the structure of government expenditure in a period 1995–
2009. Results in Table 1 show the average share of government expenditure by 
functions, the average on total expenditure and the share of total government 
expenditure on GDP in each country during the analyzed period. Table 1 also presents 
the average of variables in all countries. Data confirm significant differences between 
countries and expenditure functions as well.  

Tab. 1: Government expenditure - COFOG classification (in % of total G) 

Country G10 G20 G30 G40 G50 G60 G70 G80 G90 G100 G as 
% 
GDP 

 CZ 10.2% 3.4% 5.1% 19.3% 2.3% 2.7% 14.7% 2.7% 10.2% 29.4% 44.7% 
 HU 21.1% 2.4% 4.0% 12.3% 1.4% 2.0% 10.5% 3.1% 10.8% 32.5% 49.9% 
 SK 14.4% 4.6% 5.9% 15.3% 1.9% 2.2% 13.4% 2.4% 8.9% 30.9% 43.3% 
 BG 17.5% 6.0% 6.8% 11.5% 2.6% 1.8% 10.9% 2.0% 10.4% 30.7% 39.2% 
 RO 14.6% 5.8% 4.9% 17.0% 0.7% 4.4% 9.3% 2.4% 10.3% 30.6% 36.1% 
Average 15.5% 4.4% 5.3% 15.1% 1.8% 2.6% 11.8% 2.5% 10.1% 30.8% 42.7% 

Source: Authors’ calculations based on data from Eurostat 

Five expenditure functions, on average, account for more than 83% of the total 
expenditure: Social protection, Economic affairs, Health, General public services and 
Education. The Social protection expenditure (G100) is the highest expenditure 
function in every country and it takes nearly the third of all government expenditure. It 
contains, for example, expenditure on sickness and disability, old age, survivors, 
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family and children, unemployment, housing, social exclusion and R&D social 
protection.  

The value of General public services (G10) and Economics affairs (G40) 
expenditure are in average very similar (15.1% resp. 15.5%), but the share differs in 
each country. The highest value of G10 is in Hungary, it is due to a higher expenditure 
on public debt services then in other countries. The value of total government 
expenditure is the smallest in Romania (36.1% GDP), the highest in Hungary (49.9% 
GDP), and the average of all countries is 42.7% GDP, that expresses significant 
differences in size and importance of public sector in the sample of countries. 

3.2 The cyclicality of government expenditure 

As was already noted, government expenditure is a possible automatic stabilizer. 
The cyclicality of government expenditure is typically defined in terms of how 
expenditure moves with the output gap. If government expenditure increases when 
there is a positive output gap (i.e. output is below its potential), then expenditure is 
countercyclical. If potential output were observable or easy to estimate, one could 
define counter-cyclicality as above-average expenditure to output ratio whenever 
output was below its potential. As [2] mention, measuring potential output is difficult. 
As a consequence, it is not easy to discuss business cycles or cyclicality per se. 
Therefore we focus on co-movements of government expenditure and output as 
a proxy for cyclicality. 

Tab. 2:  The value of adjustment coefficient γ 

 
G total G10 G20 G30 G40 G50 G60 G70 G80 G90 G100 

CR 
0.03 -0.14 -0.37 -1.14* -0.41 -0.45* -0.85* -0.35 -0.80* -0.22 -0.19 

(0.03) (0.32) (0.62) (0.36) (0.25) (0.16) (0.49) (0.33) (0.27) (0.27) (0.21) 

HU 
-0.63 -0.15 0.27 0.45 -1.70* 

-
1.21** 

-0.16* -0.12 -0.33 0.30* -0.36 

(0.45) (0.09) (0.70) (0.28) (0.46) (0.26) (0.08) (0.36) (0.195) (0.32) (0.25) 

SK 
-0.90* 

-
2.04** 

-1.21* -0.29 -0.03 -1.29* 
-

1.67** 
-

1.09** 
-1.05* 0.03 

-
1.33** 

(0.40) (0.44) (0.57) (0.53) (0.37) (0.45) (0.24) (0.42) (0.31) (0.17) (0.27) 

BG 
-

2.72** 
-1.00 0.04 0.31 -2.00* -1.15* -1.20* -0.06 -2.22* -0.52 -0.52* 

(0.48) (0.56) (0.04) (0.36) (0.76) (0.58) (0.37) (0.34) (0.64) (0.42) (0.27) 

RO 
-0.16 -0.56* 

-
0.85** 

-1.27* -1.27* 
-

1.38** 
-0.46* -0.12 

-
1.73** 

-1.35 -0.05* 

(0.20) (0.20 (0.17) (0.61) (0.35) (0.15) (0.23) (0.13) (0.27) (0.84) (0.02) 

Average 1.81 1.30 1.03 0.91 1.66 1.09 0.87 1.09 1.45 0.30 0.63 
Share 

significant 40% 40% 40% 60% 60% 100% 100% 20% 80% 20% 60% 
Source: Authors’ calculations  

Note: Symbols *and ** and denote significance at the 1% and 5% level, standard deviation are in 
parenthesis. Average means the average absolute values of significant coefficients only.  Share 

significant means share of significant cases. 

Table 2 reports the estimates of the adjustment coefficient γ from equation (7), 
which is estimated by OLS with a correction for an autoregressive error term. γ is the 
rate at which government expenditure adjusts to past disequilibrium. In cases where γ 



194 

 

is significant, we can conclude there is a cointegrating relationship between 
government expenditure and output. The results indicate significant difference across 
expenditure functions. There is a long-term relationship between total government 
expenditure and output consistent with Wagner's law, the share of significant results is 
58% for all categories in all countries. Although the error correction term is not 
significant for all expenditure functions in any country of the sample, all countries 
have a significant error correction term for at least four of the expenditure functions 
(four in the Czech Republic and Hungary, five in Bulgaria, seven in Slovakia and eight 
in Romania). Moreover, the error correction term for Environment protection (G50) 
and Housing and community amenities (G60) are significant in all countries. As 
expected, the adjustment coefficients are mostly negative, indicating dynamic stability. 
The implication of a significant error correction term is that there is in fact a long-term 
relationship between government expenditure and output. But it is suitable to point out 
that the existence of cointegration does not imply causality, which is consistent with 
Wagner's view that there is not necessarily a cause and effect relationship between 
economic development and government activity. 

 

Tab. 3:  The long-run elasticity coefficient δ 

G total G10 G20 G30 G40 G50 G60 G70 G80 G90 G100 

CR 
1.62** 1.54** 

 
0.50** –0.46* 

 
2.01* 1.94** 1.80** 1.62** 1.36** 

(0.10) (0.26) 
 

(0.07) (0.16) 
 

(0.53) (0.15) (0.21) (0.24) (0.19) 

HU 
1.06** 1.33* 1.79** 1.92** 0.91** 1.05** 3.06* 1.31** 1.85** 1.65** 1.60** 
(0.05) (0.42) (0.08) (0.14) (0.13) (0.22) (1.19) (0.11) (0.21) (0.10) (0.18) 

SK 
0.46** 0.32* –0.21* 

 
–1.27* 

 
0.09* 1.20** 0.52* 

 
0.54** 

(0.10) (0.11) (0.08) 
 

(0.39) 
 

(0.12) (0.07) (0.23) 
 

(0.06) 

BG 
0.86** 

 
7.27** 2.07** 1.49** 

 
4.37** 2.95** 0.99** 1.33** 0.61** 

(0.02) 
 

(1.19) (0.31) (0.14) 
 

(0.29) (0.62) (0.08) (0.08) (0.04) 

RO 
1.84** 

 
–1.49* 1.23** 2.14** 1.88* 

 
3.02* 2.84** 1.45** 

11.99*
* 

(0.31) 
 

(0.70) (0.28) (0.26) (0.49) 
 

(1.28) (0.24) (0.12) (2.36) 

Average 1.16 1.06 2.69 1.43 1.25 1.47 2.38 2.08 1.60 1.51 3.22 
Share 

significant 100% 60% 80% 80% 100% 40% 80% 100% 100% 80% 100% 
Note: Symbols *and ** and denote significance at the 1% and 5% level, standard deviation are in 

parenthesis.  Average means the average absolute values of significant coefficients only. Share 
significant means share of significant cases 

Source: Authors’ calculations  

Table 3 summarizes the results about the long- run elasticity of expenditure with 
respect to output. It contains only significant coefficients; the long-run elasticity 
coefficient δ is significant in 84% cases. A positive value of δ is consistent with 
a wider interpretation of Wagner's law, as it implies that government expenditure rises 
with national income. If δ is higher than one then this would be consistent with 
a narrow interpretation of Wagner's law, where government expenditure rises faster 
than national income. 

The long-term elasticity of government expenditure and output δ is positive (in 
91% of cases), and it is the highest for Defense expenditure (G20) due to the extremely 
high δ coefficient in Bulgaria (it greatly increased the average). Moreover, δ is for total 
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expenditure larger than one (1.16), average value is 1.72 for all expenditure functions. 
It is consistent with the narrow interpretation of Wagner's law and indicating that in 
the long-term, the public sector is increasing in relative importance. The coefficient for 
long-run elasticity was significant in all countries for total expenditure, Economic 
affairs (G40), Health (G70), Recreation, culture and religion (G80) and Social 
protection (G100). This is important as these expenditure functions include in average 
60% of total government expenditure. The average long-run elasticity coefficient δ is 
not lower than one in any case; it means that each expenditure function rises faster 
than national income. 

Tab. 4:  The short-run elasticity coefficient β 

  G total G10 G20 G30 G40 G50 G60 G70 G80 G90 G100 

CR 
0.53 -0.28 -0.94 1.41* 2.34* 5.45** 0.81* 0.06 -0.34 0.31 0.09 

(0.51) (1.09) (1.59) (0.66) (1.28) (2.16) (3.57) (1.05) (1.24) (0.84) (0.66) 
HU 1.17 0.31* 3.99 1.13 2.62 0.09* 0.48* 1.12 4.96 1.38 1.26 

  (1.20) (1.03) (3.64) (1.78) (2.57) (2.68) (2.35) (2.01) (2.07) (1.71) (0.84) 
SK -0.64 7.33** 1.58 2.3 3.25 2.45 0.22 2.58* 1.37 0.18 1.65* 
  (0.92) (1.18) (1.19) (1.48) (2.58) (2.18) (1.18) (1.38) (1.46) (0.42) (0.56) 

BG -2.39* -5.44 3.71 -1.36 1.65 3.61 - 6.58 -9.15 - 0.15 -1.74 0.03 
  (-0.75) (6.54) (4.82) (2.13) (3.25) (5.15) (4.58) (5.70) (2.36) (2.36) (0.69) 

RO -0.47 -2.39* 7.65** 5.7 -1.923* 12.68** 1.49 -1.51* -7.63** -0.05 -0.19 
  (0.64) (-1.12) (-1.56) (3.73) (-1.05) (-1.53) (0.96) (-0.81) (-1.60) (1.05) (0.43) 

Average 2.39 3.34 7.65 1.41 2.13 6.7 0.64 0.82 7.63 0.00 1.65 

Share significant 20% 60% 20% 20% 40% 60% 40% 37.5% 20% 0% 20% 
Note: Symbols *and ** and denote significance at the 1% and 5% level, standard deviation are in 

parenthesis. Average means the average absolute values of significant coefficients only. Share 
significant means share of significant cases 

Source: Authors’ calculations  

Table 4 summarizes results about the short-run elasticity of expenditure with 
respect to output. The results and conclusions for the short-run elasticity of 
government expenditure to output are not so unequivocal. For all expenditure 
categories, the average coefficient is 3.14. Although the short-run elasticity of 
expenditure functions is positive in 62% of the countries in the sample, it´s needed to 
points out on 32% statistical significant of results only. However, the coefficient value 
above one is consistent with the voracity hypothesis, as it suggests that in response to 
a given shock to real GDP, government expenditure rises by even more in percentage 
points.  

Conclusion 

The aim of this article was to provide direct empirical evidence on cyclicality and 
the long-term and short-term relationship between government expenditure and output 
in five selected European countries (namely Bulgaria, Czech Republic, Hungary, 
Romania and Slovakia) in a period 1995–2009. We analyzed annual data on 
government expenditure in compliance with the COFOG international standard. 
Although the theory implies that government expenditure is countercyclical, our 
research does not prove that. The results confirm procyclical development of 
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government expenditure on GDP, Wagner´s law and voracity effect in selected EU 
countries during 1995–2009.  

We used Johansen cointegration test and the error correction model. Output and 
government expenditure are cointegrated for at least four of the expenditure functions 
in every country and it implies a long-term relationship between government 
expenditure and output. The government expenditure functions are procyclical in most 
countries (91% cases in the sample). Average value of long-run elasticity coefficient is 
1.72 for all expenditure functions, 1.16 for total government expenditure. It is 
consistent with the interpretation of Wagner's law and indicates that the public sector 
is increasing in relative importance in the long-term. The coefficient for long-run 
elasticity was significant for total expenditure, Economic affairs (G40), Health (G70), 
Recreation, culture and religion (G80) and Social protection (G100) in all cases 
(countries). This is important as these expenditure functions include more than 60% of 
total government expenditure.  

We also analyzed the short-run relationship between expenditure and output. 
Results are not unambiguous due to relatively low statistical significance (32%). 
However, the coefficient values (average is 3.14) confirm the voracity hypothesis, as 
they suggest that in response to a given shock to real GDP, government expenditure 
will rise by even more in percentage points.  
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INFORMATION AND COMMUNICATION TECHNOLOGIES 
AND THEIR BENEFITS FOR MEDIUM AND LARGE-SIZED 

ENTERPRISES 

Ondřej Tichý 

Abstract: The primary research, which is brought by this paper, focuses on medium 
and large-sized enterprises in sectors of information and communication technologies 
(ICT). It investigates their attitude to the ICT that they use. Based on these ICT, the 
article is looking for trends set by the companies. Then, these trends could be 
considered as an inspiration for companies from other sectors of business. 

The research results have shown that the specially developed software belongs 
between the most often implemented ICT tools in the last seven years by the 
questionnaire companies. The research also showed that this ICT tool of all, which 
they have implemented, is the most beneficial at a tactical level. 

Another part of analysis, where the companies should chose benefits that arose from 
the implementation, pointed out that they are focused on two basic clusters of benefits. 
The first contains: improved teamwork and increased efficiency and effectiveness. The 
other cluster contains: reduced costs, improved service quality and 
improved integration of business functions. The research also showed that 
the surveyed companies consider the ICT only as a tool, which simplifies work. 

Keywords Information and Communication Technologies, Organizational Structure, 
Company, Benefits. 

JEL Classification: L860, L290, M150. 

Introduction 

The main purpose of this work is to determine a role of information and 
communication technologies (ICT) in the Czech companies. These technologies 
have experienced pervasive development in recent years and the 
research, here, brings reasons, which led to their deployment in the selected companies 
and also tries to identify their benefits. 

The companies that were selected for this research act in an ICT sector of business. 
These companies work with the ICT at a daily range. Therefore, they 
have an overview about the news in the sector and definitively some of them tested in 
their environment. Hence, this article may serve as an inspiration for companies from 
other sectors to determine the trend of deploying the new ICT in organizational 
structures of the companies. 

The text is divided into two parts. The first is carried out by a secondary research of 
relevant literature. The second part presents the results of a primary research with 
theirs discussion. 
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1 Statement of a problem 

An organizational structure is a certain organizational system, where the work is 
divided, grouped and coordinated in a company. Managers use the organizational 
structure as a tool for achieving targets. When they define or change it, it is called 
a design of company. This process includes six key elements: specialization of labour, 
division of departments, chain of command, dimension of control, centralization and 
decentralization, formalization. 

The reasons, why it is important to have organized work, are based on historically 
verified facts. Whenever activities of a group of people were organized, those groups 
always achieved better results than the group that is not organized [18]. Over the years, 
the organizational structures were the subject of lots of researches, to find such 
a structure that would best help employees to perform their work. 

Authors Dědina, Odcházel state that the main responsibilities of the organizational 
structure include: (1) to ensure the effectiveness of information flow within the 
organization, (2) to achieve effective coordination and integration of varied activities 
in the organization [4]. This effective performance of an organization defined for 
instance Vysušil: (1) a hierarchical link enables to achieve set objectives to a company, 
(2) a hierarchical link leads to fast and flexible decision making, (3) it allows 
management of production control by qualified employees, (4) on the basis of these 
relations could quickly identify managers who do not perform work in accordance 
with the objectives [20]. 

It may seem from the previous paragraphs that there is some kind of the 
organizational structure, which can be always successfully used, but it is not true. The 
organizational structure always depends on a selected business strategy [17]. In 
practice, the companies’ organizational structures can be broken down according to 
various criteria, relationships or links. Therefore, we distinguish the structures, which 
are divided according to the degree of formalization, the degree of centralization or the 
degree of complexity [3]. It is also possible to divide them according to 
a specialization, according to an association of activities [15], according to a division 
of powers [2] and so on. 

There is increasingly used so-called model of a virtual organizational structure in 
the last years. It is characterized by a flexible structure varies according to the 
requirements of business processes, activities and tasks [10], [15]. These modern 
organizational structures are directly dependent on information and communication 
technologies (ICT). It could not fulfil its basic function without their contribution. 

The ICT caused major changes in companies in terms of social and economic 
issues [9]. Like many other inventions in the past, these technologies were developed 
in a military environment and gradually were spread to almost all economic activities 
[19]. Today, the ICT are a fundamental pillar of the knowledge economy [16]. Their 
main domain is that they apply knowledge and, at the same time, generate additional 
knowledge (some authors speak directly about the "third industrial revolution") [9].  
Therefore, the ICT is considered as a vital source of a competitive advantage for 
companies. The ICT also enable companies to reduce costs and / or increase the 
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effectiveness of processes [1], [5], [8]. We can say that it completely changed the way, 
how the existing businesses operate [13]. 

The ICT include for example networks, computers, PDA’s (generally hardware), 
software and other systems for data / information processing and transmitting, for 
example a telephone [6], [7].  Plumb, Zamhir further argue that the ICT companies can 
improve a communication, the ability to exchange data, to enhance teamwork, to 
improve customer relationships, competitive advantage and so on [12]. According to 
them, it stems from the fact that the ICT enable obtain, process, accumulate and 
exchange information [12]. 

They further divide the ICT within organizations into three levels, depending on 
what benefits provide on a given level: (1) operational level, (2) tactical level, (3) 
strategic level [12]. The authors also specify each of these levels: 

Operational level  

• Improved data management 

• Improved communication 

• Improved decision-making 

• Reduced paperwork 

• Reduced labour costs 

• Reduced rework 

• Improved ability to exchange 
data 

• Improved response time to 
queries 

• Improved control of cash-flow 

Strategic level 

• Improved growth and success 

• Reduced marketing costs 

• New technology leadership 

• Improved market share 

• Market leadership 

Tactical level  

• Improved response to changes 

• Improved service quality 

• Improved teamwork 

• Promotes pro-active culture 

• Improved planning times 

• Reduced time to compile tenders 

• Improved integration with other 
business functions 

• Reduced time to prepare cost plans 

• Improved effectiveness and 
efficiency 

 

 

• Improved customer relations 

• Improved customer/supplier 
satisfaction  

• Improved competitive advantage 

• Improved organizational and 
process flexibility 

  

2 Methods 

The prior chapter contains the secondary research in a field of the ICT and 
their deployment in the organizational structures of companies. The next chapter 
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brings results from the primary research. It was drafted on the basis of combination of 
a qualitative and a quantitative research among companies, which operate in the 
Czech Republic. The medium and large-sized enterprises were chosen  (the number of 
employees was chosen as a criterion of division, as it is often stated in the literature) 
in a sector of ICT. 

It is expected that these companies follow the latest trends in the ICT (often 
developed by themself). There were not selected small-sized enterprises, because 
theirs organizational structures are simple enough to not fully exercise benefits from 
the ICT, which are important for this research. 

A list of companies was obtained from the Amadeus database6, where it is possible 
to sort them according to selected criteria. The selection criteria are reported in the 
Tab. 1. 

Tab. 2: Selection criteria for the research 

 Number of companies 

Criterion 1 criterion Cumulative 

State: Czech Republic 450 870 450 870 

Status: Active 16 116 436 760 

Sector: ICT 507 886 5 054 

Number of employees: 51+ 417 130 133 

Source: Author 

The database shows that there are a total of 450.870 companies in the 
Czech Republic (on November 15, 2011). There were chosen only active companies, 
from the ICT sector and those, in which the number of employees is at least 51. As 
a result 133 companies fits to the selected criteria. During the processing there were 
excluded 30 companies, which could not be traced or were not appropriate for the 
research7. The qualitative research was conducted with ten selected companies from 
the list. Subsequently, on its results the question for a questionnaire was compiled. The 
questionnaire was sent to the rest of 93 companies form the list with a request to fill. 
That formed the quantitative research8. The questionnaire involves these questions: 

• Q1: Which the most important ICT tool was implemented in your company 
since 2005? 

• O2: Which of these ICT does your company consider the most 
beneficial and why? 

• Q3: Contrary, which of these ICT did not bring expected benefits and why? 

                                                 
6 Amadeus is a database with a list of worldwide companies, more information can be found on: 

http://bvdinfo.com/home.aspx. 
7 The list contained also organizational units of the state and so on. 
8 A combination of a qualitative and a quantitative form of research is called „data triangulation“ [11]. 
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Tab. 3: The most beneficial ICT for companies 

Type Frequency Per cents Cumulative per cents 

Packed SW 5 13,2 13,2 

Developed SW 9 23,7 36,8 

Packed Database  5 13,2 50,0 

Developed Database 6 15,8 65,8 

Videoconference 1 2,6 68,4 

Communication Tech. 3 7,9 76,3 

IM Communication 5 13,2 89,5 

New Hardware 4 10,5 100,0 

Source: Author 

In the third question, the respondents had to state, which ICT did not succeed. The 
results showed that almost 80% of respondents could not give the right 
answer, because everything works fine. They often argued that everything must be 
properly tested before the implementation. There has to be pointed out that the 
survey took place among the ICT companies, where mostly ICT experts are employed. 
So, it would be rather surprising, if the result were different. The Tab. 3 brings the 
overall results of the unsuccessful ICT. 

 

Tab. 4: Unsuccessful ICT for companies 

Type Frequency Per cents Cumulative per cents 

None 30 78,9 78,9 

Packed SW 1 2,6 81,6 

Developed SW 4 10,5 92,1 

Packed Database  1 2,6 94,7 

Developed Database 1 2,6 97,4 

Videoconference 1 2,6 100,0 

Source: Author 

 

The fourth question takes into account strategic, tactical and operational 
benefits as it was described above. The respondents could choose from more than one 
offered claim (often without having the awareness of this possible division). The 
results are shown in the Tab. 4. 
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Tab. 5: ICT benefits for companies 

Benefits Option Responses Per cents 

O
perational 

Reduced paperwork 8 21 

Management support (decision-making, data 
mining…) 

17 45 

Improved control of cash-flow 7 18 

Improved communication 5 13 

Improved response time to queries 13 34 

Improved ability to exchange data 19 50 

T
actical 

Improved planning times 5 13 

Improved effectiveness and efficiency 29 76 

Improved integration with other business 
functions 

8 21 

Improved teamwork 3 8 

Improved service quality 21 55 

Strategic 

Improved customer/supplier satisfaction 8 21 

New technology leadership 14 37 

Reduced marketing costs 0 0 

Improved growth and success 3 8 

Improved competitive advantage 13 34 

O
ther 

Offer new products 2 5 

New project 7 18 

Other 2 5 

Source: Author 

In order to determine, which benefits give the greatest weight to the companies 
there was established a formula. The formula is trying to capture 
the weight differences between categories, taking into account the differences in each 
category. This way, they could be compared. The formula is presenting in following: 

 

∑ �bc
de;
fg	h 	?�A (1), 

where N is the number of individual benefits in a given category (here, the table’s 
rows in the category). nk is the variable, which expresses the real answers for 
each contribution (within the same row in the table). And a total of 39 responses were 
obtained. The Tab. 5 presented results. 
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possible research could be carried out after several years. This way, the trends’ 
development in the ICT implementation in companies could be captured.  

Conclusion 

This research showed that medium and large-sized enterprises in the ICT sector 
focused mainly on the specially developed software. They consider it as one of the 
most important ICT tool that they have implemented in the last seven years. In this 
regard, almost 80% of the respondents state that there is not any 
significant technology, which did not proved in their practise. 

This article also tried to identify benefits that have been followed in the 
implementation of the most important ICT. Subsequent analysis determined that the 
selected companies focused mainly on the benefits at the tactical level. Especially, 
there are two basic clusters of trends. The first said that companies want 
to improve teamwork and increase their effectiveness and efficiency. The 
second cluster of the benefits said that companies want to improve integration with 
other business functions, improve planning times and improve service quality. 

The results also show that companies consider the ICT only as a tool that simplifies 
work. This result, however, is in opposition to the EU’s effort. In fact, the EU 
considers the ICT as an engine of economic growth in the near future and 
therefore supports it from its funds. 
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IMPROVING THE QUALITY OF PROCESSES BY USING 
KNOWLEDGE CONTINUITY ENSURING 

Hana Urbancová, Josef Kříž 

Abstract: In the current knowledge economy the workers are the key competitive 
advantage and their knowledge is the most important asset in the various business 
processes. If people leave the organization they will take their knowledge with them 
and it can jeopardize the quality of the processes. This paper focuses on the topic of 
the ensuring the knowledge continuity as a tool for fluent improvement of processes in 
organizations. The processes and the areas were identified within the organization by 
means of induction. The processes are improved by using the knowledge continuity 
management. The benefits of the processes were measured by quantitative research, by 
using the questionnaire survey in organizations in the Czech Republic. One of the 
conclusions of the paper is that with correct knowledge continuity the quality of the 
processes in the organization can be increased together with the performance. 

Keywords: Knowledge, Knowledge continuity, Quality, Process, Benefits, Quantitative 
survey. 

JEL Classification: J24. 

Introduction 

The aim of organizations is achieving the organization's performance with the 
application of efficient management. The means for achieving organizations’ aims is 
the right and efficient functioning of individual processes in which the organization’s 
employees who are the carriers of knowledge take part [19]; [9]. The right 
management of processes requires to cope with managerial functions, such as correct 
and timely decision-making and the selection of suitable procedures. The process of 
decision-making is based not only on analyses and experience, but also on knowledge 
[3]; [5]; [6].  

1 Statement of a problem 

The objective of the article is to identify the benefits from process arising from the 
application of knowledge continuity management in organizations. The identification 
is based on analysis of results of the quantitative survey. A sub-objectives is to make 
a comparative analysis of the benefits achieved from using the knowledge continuity 
in organizations according to size (i.e. by number of employees) and to test whether 
there are statistically significant differences in the various categories of processes and 
size of organization and to identify the importance to ensure the knowledge continuity 
for quality processes and decision making. 

1.1 Theoretical background of the work 

Processes in organizations consist of an order or sequence of activities arranged 
logically whose output represents a benefit for the customer [16]. [17] adds that it is 



213 

 

a set of one or more interconnected activities that collectively contribute to the 
achievement of the goal, usually in relation to the organizational structure that defines 
functional roles and relationships. Processes exist in each and every organization and 
significantly influence its performance [16]. The improvement of processes is based on 
targeted management of processes by the organization’s management. In other words, 
based on the understanding of critical problems, their causes, connections and the 
determination of their so-called “constraints” (Theory of Constraints – TOC).  It is 
a new management approach based on the location of constraints in processes whose 
improvement (elimination) leads to the enhancement and ongoing improvement of 
processes in an organization [8]. Knowledge continuity may also be defined as the so-
called process “constraint”. The key idea of TOC is that if a system is free of 
constraints, the flow would, without any time limitation, continue to grow. In other 
words, it is possible to say that in the case of ensuring knowledge continuity between 
a leaving employee and his/her successor it will mean the elimination of a constraint 
limiting the efficiency of individual processes. 

The protection of organizational sources is a part of an organization’s business 
continuity [19]. Organizational sources also include people as a production factor 
without which organizations cannot operate. They are the carriers of knowledge [14], 
and therefore the protection of knowledge (as a production source) and of employees 
as knowledge carriers should be one of organizations’ priorities [12].  Ensuring 
business and process continuity enhances organizations’ productivity [13] by 
maintaining current competitive advantages or gaining of a new competitive advantage 
through the implementation and utilization of new opportunities. Knowledge 
continuity is part of organizations’ operation continuity [4]; [7]; [19]. 

Knowledge continuity is an area associated with knowledge management and 
defines the ratio of knowledge retained by the organization when a knowledge 
employee leaves the organization and the knowledge leaving together with the 
knowledge employee. Knowledge continuity management is a branch of knowledge 
management (see Fig. 1). While knowledge management focuses on the capturing and 
sharing of know-how important for colleagues who have similar tasks in the 
organization, knowledge continuity management is targeted at the transfer of critical 
knowledge (minimum knowledge base, knowledge decrease below this level leads to 
the knowledge discontinuity) from departing employees to their successors [1]; [2].  

If the leaving of an employee does not lead to changes in the original knowledge 
base, the successor will take over all critical knowledge of the leaving employee. In 
other words, the aim of knowledge continuity is to maintain the original knowledge 
base of the leaving employee. 
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Fig. 1: Management of knowledge base continuity  

 
Source: Author 

Without a suitable process for retaining this knowledge and its transfer to the 
successor, this knowledge is lost for the organization and thus the performance of the 
organization is endangered. Performance means an ability to achieve personal, 
procedural, team and organizational goals. As a result, newcomers who replace leaving 
employees spend more time to start working as important findings and information of 
their predecessors is lost. The problem of unsecured transfer leads to time and material 
losses in the quality of process management. This paralyses organizations’ abilities to 
act flexibly and keep track [18].  

The above implies that managers have to pay attention to ensure knowledge 
continuity and make this activity part of managerial roles in order to achieve 
an optimal level of business continuity as without knowledge employees holding 
knowledge critical for the organization it is impossible to ensure business continuity.  

2 Methods 

The first part of the article is focused on the theoretical approaches to knowledge 
continuity management and increasing the efficiency of business processes. The 
second part analyses the outcomes of the survey carried out among managers of 
organizations in the Czech Republic. The article has been processed based on the 
analysis of secondary sources, outcome synthesis and the evaluation of results of 
a questionnaire survey.  

The questionnaire consisted of 7 questions from the area of assessment of the 
benefits associated with the implementation of knowledge processes, knowledge 
management and knowledge continuity management. For evaluation surveys and for 
purposes of comparative analysis tools descriptive statistics (absolute frequency) and 
non-parametric testing were used. The nonparametric Mann - Whitney U test was used 
at the significance level of 0.1. Selected non-parametric test tested whether the 
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differences between the averages of the answers of respondents from each 
organization according to size are statistically significant. 

The data for the evaluation of the processes where the quality is improved by the 
application of the knowledge continuity management, has been gathered through 
a quantitative survey, i.e. a questionnaire survey, in which 148 higher and middle 
management managers from various organizations took part. The questionnaire was 
distributed to 814 respondents from 580 organizations. The overall questionnaire 
return was 18.18%, i.e. 148 respondents took part. The selected group of organizations 
included in the survey has been chosen by means of quota random sampling among 
organizations situated in the Czech Republic and presented on the Internet and their 
managers were contacted. The selection criteria for the survey have been set in a way 
to roughly reflect the proportional representation of organizations according to the 
sector of economy, organizations’ size and middle and top managers’ genders in 
compliance with the figures published by the Czech Statistical Office: 

• 15% (85 organizations) from the primary, 15% (85 organizations) from the 
secondary, and 70% (410 organizations) from the tertiary sector;  

• according to the organizations’ size (number of employees): 65% (377 
organizations) from small, 20% (116 organizations) from middle-sized, 
and15% (87 organizations) from large organizations;  

• according to the middle and top managers’ gender: male 77.5% (654 
managers) and female 22.5% (160 managers).  

The selected sample chosen from the basic group is a characteristic sample in all 
respects and proportionally represents the groups of organizations as selected from the 
basic group. 55.1% holds a senior management position, 68.9% have university 
education, 45.5% are in the age group 46-62 years, 70.1% are employees of Czech 
organizations, 51.5% work in tertiary sector and 38.9% work in the primary sector. 
76.6% of respondents were male. 

The data have been processed by means of the LimeSurvey application, SPSS 17.0 
and the MS Excel 2007 software. 

3 Problem solving 

Based on the above said it is possible to say that organizational processes represent 
a complex sequence of activities that are directed at an unambiguously defined goal, 
that involve at least one employee and that follow certain methodological instructions 
and procedures. At the same time it is possible to state that organizational processes 
are areas that organizations need to work on actively.  

A survey carried out among managers of organizations at the level of middle and 
higher management identified areas in which knowledge continuity ensuring will 
manifest. Based on the data obtained the figures graphically represent benefits arising 
from the implementation of processes in an organization (Fig. 2) and benefits for 
individual organizational processes (Fig. 3). 
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the Mann - Whitney U non-parametric test (see Table 2) on null hypothesis H0: 
difference between means is statistically significant and the alternative hypothesis H1: 
the difference between means is statistically significant. 

Tab. 1: The sum of responses for each category 

 
Source: [Author’s survey] 
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Total 87   
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Basic business 

objectives 

Up to 19 employees 41 40,83 1674,00 
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Mann-Whitney U 731,500 845,000 937,500 728,500 930,000 813,000 
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test. The observed p-value was compared with a specified level of significance. P - 
value was found to be less than the significance level (α = 0.1) in the category of 
business processes and employees. Therefore in these categories the null hypothesis is 
rejected. 

Based on the Mann - Whitney U test, it can be said that in the category of business 
processes and categories of employees, there are statistically significant differences in 
small and large organizations. 

Differences in benefits between small and medium sized organizations and between 
medium and large organizations have been demonstrated, since the p-value was higher 
than the level of significance. 

To substantiate the results there can be mentioned articles and findings of other 
authors involved in similar researches aimed at benefits of the introduction 
of knowledge management and knowledge continuity management, for example [10]; 
[11]; [15]. 

4 Discussion 

To ensure higher quality of processes, it is essential to ensure knowledge continuity 
in organizations especially for the following reasons: 

• Each employee in an organization is involved in its processes and requires 
knowledge for his/her activities => in an organization knowledge transfer 
should be governed by the process of knowledge continuity ensuring. 

• By ensuring the maximum level of knowledge continuity it is possible to 
eliminate the negative consequences of loss of knowledge (for reasons 
of personnel changes) and maintaining of the quality of processes. 

• Knowledge continuity ensuring enhances the quality of decision-making, the 
quality of the management process and contributes to a better quality of 
processes (in particular of processes utilizing knowledge) and thus ensures 
operation of the entire organization. 

• It enables the organization to retain knowledge even after the employee who 
was the holder of the critical knowledge leaves. 

• It improves and speeds up the process of initial training of newcomers. 

The above reasons are depicted in Figure 5, which shows the progress of individual 
process steps of ensuring of knowledge continuity leading to the higher performance 
of organizations. 
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Fig. 5: The progress of the individual process steps of knowledge continuity leading 

to the higher performance of organizations 

 
Source: Author 

Finally, it is important to realize that targeted sharing of critical knowledge 
translates into a more rapid process of individual and organizational learning (better 
and faster training of new employees) and innovation by developing superior products 
and thus into the increase of the organization’s performance. Benefits in the area of 
organization processes arising from knowledge continuity ensuring the quality 
adaptation of worker are further are shown in Figure 6). 
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The enhancement of quality of processes by means of ensuring knowledge 
continuity can be achieved by organizations in the following ways: 

• By identifying key employees with critical knowledge pursuant to decision-
making situations (transfer of structured knowledge followed by the transfer 
of critical knowledge, which will project in the quality of decision-making) 

• By a suitable personnel policy; it is in particular important to make sure that 
employees who are carriers of critical knowledge do not leave before they 
transfer the critical knowledge to a suitable successor (at the time when the 
employee leaves, the organization should already have a successor who has 
the same critical knowledge necessary for his work as his predecessor) 

• By continuous transfer of knowledge that must be ensured during the 
professional history of employees and not only at the time when they are 
about to leave the organization 

• By developing a high-quality organizational culture in terms of natural 
knowledge sharing and transfer and idea brainstorming => the necessity of 
anchoring the area of knowledge continuity ensuring in the organizational 
culture of codes of conduct that have to be binding on an organization’s 
employee and into the system of shared values (integration values) that 
maintain, strengthen and improve the compactness of the organization and 
its processes (ensure integrity), improve process efficiency as they shorten 
links (distances) between individual  elements 

• By creating systems of gradual enhancement of quality of processes 

• By deliberate establishment of a suitable organizational climate 

• By setting a suitable organizational structure encouraging communication 
among employees; the personality of the manager responsible at the given 
level for adequate adherence to efficient measures of knowledge continuity 
ensuring. 

=> in case the conditions leading to knowledge continuity ensuring are not met, it 
will lead to the raising of barriers to knowledge sharing and transfer and the key 
processes in organizations will not work appropriately. 

Conclusion 

Based on the results it is possible to state that knowledge continuity ensuring has 
a significant meaning for and impact on the quality of processes and the quality 
of operational, tactical and strategic decision-making based on timely, precise and 
complex knowledge of the matter in question. The importance of knowledge 
continuity ensuring also follows from the fact that a leaving employee in 
an organization where knowledge continuity is not ensured will carry away not only 
the know-how, but also relationships s/he has established with his/her collaborators in 
the organization. Where knowledge continuity is ensured, if an employee with critical 
knowledge decides to leave, the organization will not loose the knowledge since it has 
been transferred to a different employee. Also the quality of organizational processes 
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will be preserved.  Systematic knowledge continuity ensuring is therefore aimed at the 
continuity of decision-making and an organization’s development. 
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