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COMPARATIVE COMPANY METHOD USING IN 
COMPANY VALUATION 

Viera BERZÁKOVÁ 

1 Introduction 

Calculation of the company’s value always begins with the requirement of value 
determination, which usually comes from the top level management or from the 
external users of company’s data (for example banks or other financial institutions). 
Both economic practise and theory contains important information about the valuation 
process. Theory provides the evaluating methodology in the form of a group of 
methods, which can be used separately or in a various combination, it depends on 
valuating situation. [4] We can divide methods of company valuating into two basic 
groups. The firs one is associated with the law and the second one is a group of 
methods from the financial management.  

2 Methods of valuating 

Rich methodology is set by law, where the legislation valid in the Slovak 
republic provides just methods of valuating that are basically used by expert witnesses 
who are governed by the related law and decree (Equity methods, Business methods, 
Combined methods, Liquidation methods and Comparative methods). For example, 
combined methods are worth mentioning, because they seek a compromise between 
the capital appreciation (assets approach) and the income approach. These methods are 
often considered as corrected income methods and they are generally used to 
synthesize the results of the valuation methods based on income and property (assets). 
They combine income and equity method, which means that according to them the 
company’s value is created by performances of the company, as well as the future 
income. The advantage of this method is averaging income and substance's value, 
which can eliminate inaccuracies and uncertainties associated with each of these 
methods. The possibilities of using this method are limited, because you can calculate 
it only if the particular results gained from income and asset methods are at the similar 
level – they are comparable, which is a disadvantage of combined method. [3] 
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3 Methods overview 

Every situation asks for an appropriate method to use. We also know many 
methods from the corporate finance theory and the most common ones in practise are 
those based on the assessment of income. Choice of method is an important step but all 
these methods are usually used in the combination which leads to the compliance of 
the company’s value. There are lots of different methods in this field, but they can be 
classified into the groups of approaches as follows: 

• Economic Valuation Approach 

• Market Value Approach 

• Asset Value Approach [3]. 
Economic Valuation Approach involves the so-called Income-based business 

valuation methods. This group of methods is based on the consistent use of the 
knowledge that the value of a company is determined by the expected benefits for the 
owner - in the form of incomes. They work with the incomes using techniques of 
discounting and capitalization. To this group of methods belong for example: 

• Capitalization of earnings 

• Multiple of discretionary earnings 

• Discounted cash flow – it is possible to calculate with FCFF (free cash flow 
to the firm), FCFE (free cash flow to the equity) or DDM (dividend 
discounted model). [5] 

Market Value Approach is based on the comparison to another companies 
evaluated in the past while considering similar businesses. This approach consists of 
methods like: 

• Comparative company method (Method of company comparison) 

• Comparative transaction method 

• Market capitalisation method. [5] 
Asset Value Approach methods let you determine the company's worth based on 

the values of its assets and liabilities. The main asset valuation methods are:  

• Excess Earnings Method 

• Asset Accumulation Method 
We will be using the method of comparative companies in the next part (model 

example), because despite the popularity of method abroad, it is not used in the Slovak 
republic so often.  
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4 Method of company comparison  

In this section we will pay attention to the principle of value calculating on the 
basis of comparison – Method of company comparison. Author Mařík [5] provides in 
his publication the usual procedure for the valuation of this method in following steps: 

1. Analysis of the company that is being valued - at the macroeconomic and 
sectoral levels, and analysis of the company itself from historical data (past of the 
company) and its future potential 

2. Search for suitable candidates – comparable companies 
3. Analysis of selected candidates from the previous step and analysis of the 

company with regard to comparability 
4. Comparison with evaluated company and selection of comparable companies 
5. Selection of appropriate multipliers 
6. Evaluation itself 
7. Final adjustments 
It is very important to select the suitable companies from the database, if 

available. However, there is a problem of insufficient information support in practice 
in the Slovak Republic. [1] The lack of data is caused by the fact that there is no 
database equivalent in here, what means that if any company wants to determine its 
value, managers have to use the database of the foreign companies.  

In principle, it is the process of comparing the values of several companies that 
have certain characteristics in common. Basically, these characteristics include the 
following: 

• business activity – all considered businesses must operate in the same 
industry,    

• size of the company – comparing only companies with the same, 
respectively, similar size, 

• company’s structure – internal structure must be approximately similar so 
that the comparison of selected companies could have sufficient explanatory 
power, 

• time period of the transaction - any calculation takes place over time and thus 
it includes features which are characterizing the related specific time period 
(market expectations, interest rates and many others) 

• values of the financial parameters – this section requires special attention. 
The choice of the parameters depends on the valuator, but should be based on 
generally performed benchmark comparisons.  

From relevant databases we choose the companies that meet the above criteria in 
order to be considered as suitable for comparison. For the evaluation transaction are 
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used certain variables abroad, which are also popular in the benchmarking with 
competitors. In our case, we will consider the following: sales, added value, assets 
(property) and EBITDA (Earnings before Interest, Taxes, Depreciation and 
Amortization as one of the possible forms of profit).[5] These variables are firstly 
determined in the company XYZ (which is going to be evaluated), than in the selected 
companies (table 1 and 2). [2,6] 

Tab. 1 Characteristics of a company XYZ 

Valuated 
company 

Year Revenues Added Value Assets EBITDA 

XYZ 2015 372340 11160 272694 40829 

Tab. 2 Characteristics of the companies from the database 

 
Company 

Determined 
Value 

Year Revenues 
Added 
Value 

Assets EBITDA 

1 A 17164 2009 237325 16331 192283 2790 

2 B 44769 2010 533099 64378 144988 22910 

3 C 4468 2011 6840 3692 17806 -167 

4 D 11051988 2011 10062302 3326636 11887473 2067671 

5 E 27338 2011 355988 24497 288424 4185 

6 F 293567 2012 234655 79378 549730 63344 

7 G 132157 2013 370868 55357 263021 30300 

8 H 52576 2013 23858 -987 76427 -3119 

9 I 5461 2014 8550 4615 22257 -209 

10 J 3087539 2014 2874944 950467 3396421 590763 

We have just determined 10 companies as the comparable ones in the model 
example. The third column in the table 2 entitled "value" should include data on prices 
of the company, but the accurate information is often missing in practise. Therefore, it 
is possible to substitute them by the values set by the expert opinions. This value 
represents the final value of an entire company (not just the part of thereof).  

In order to retain competent links between variables in evaluating, it will be used 
the fractions of values to the individual variables, what is calculated in the table 3 for 
each company. The last line contains the average of the values from each column, 
while the extreme values skipped. The calculated numbers from which we abstracted 
in the following table are bold-marked. 

Tab. 3 Calculation of the indicators for comparison 

  Company 
Value/ 
Revenues 

Value/ 
Added 
Value 

Value/ 
Assets 

Value/ 
EBITDA 

1 A 0,0723 1,0510 0,0893 6,1520 
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2 B 0,0840 0,6954 0,3088 1,9541 

3 C 0,6532 1,2101 0,2509 26,7608 
4 D 1,0984 3,3223 0,9297 5,3451 

5 E 0,0768 1,1159 0,0948 6,5323 

6 F 1,2511 3,6983 0,5340 4,6345 

7 G 0,3563 2,3874 0,5025 4,3616 

8 H 2,2037 -53,2794 0,6879 -16,8592 
9 I 0,6387 1,1832 0,2454 -26,1661 
10 J 1,0739 3,2484 0,9091 5,2264 

Average   0,5894 1,9902 0,5460 4,8866 

Value of the company calculation is performed through the selected indicators 
separately, so there are four results in the table. But the method must provide one 
specific result in the end, therefore there is the need to take into account the relevant 
particular values together in the single number. Incorporation of the relevant figures in 
the result is through a weighted average. Weights were based on preferences of the 
evaluator - in practise, the most common used are Value / Added Value and Value / 
EBITDA, to which were assigned weights of 35% (to each indicator). The other two 
ones have weights of 10%. 

Tab. 4 Value determination using individual indicators 

Value according to Revenues 219460 
Value according to Added Value 22210 
Value according to Assets 148898 
Value according to EBITDA 199512 

The resulting value of the company XYZ is clear from the calculation with 
weighted average and represents the value of the enterprise as a whole (as shown in 
the table 5), the size of 122 734 €. 

Tab. 5 Final value determination 

Weighted Average Revenues Added Value Assets EBITDA 

Weight  0,15 0,35 0,35 0,15 

Weight * Value 32919 7774 52114 29927 

Value 122734 

The clear advantage of this method is the possibility of checking the results by 
the partial calculation, namely comparing the results by including only those 
enterprises which are the most size-similar to the company XYZ. In this case, those are 
the companies F, G and J. The rest of the procedure is similar and we get four results 
(one from each indicator) to compare. [2] 
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Tab. 6 Checksum calculation with considering data from selected companies 

Company 
Value/ 
Revenues 

Value/ Added 
Value 

Value/ 
Assets 

Value/ 
EBITDA 

F 1,2511 3,6983 0,5340 4,6345 

G 0,3563 2,3874 0,5025 4,3616 

J 1,0739 3,2484 0,9091 5,2264 

Average 0,8938 3,1114 0,6485 4,7408 
Value according to Revenues 332791 
Value according to Added Value 34722 
Value according to Assets 176845 
Value according to EBITDA 193561 

Moreover, our result is in the range from 34722 to 332791, two intermediate 
values are comparable to our previous result value. That means that the calculated 
value can be considered to be correct. 

5 Conclusion 

The procedure of company evaluating obviously needs to be modified according 
to specific conditions in the company, especially under the purpose of assessing, 
categories of observed values, selected methods and availability of data. On the other 
hand there is a great part of evaluating that depends on subjective perspective of 
evaluator. That means that every evaluator determines the result value of the company 
or part thereof in a different way and evaluating itself is always demanding. Method of 
company comparison requires the input data from the databases, what is a real problem 
in the Slovak republic. There are available databases in high quality in the USA and 
Western Europe, where there is the opposite problem – too much information and it is 
demanding to consider just the relevant ones. [2,7] This method of company 
comparison gets the popularity, because of the simplicity of calculation. Method has a 
great potential for valuation in Slovakia and the basic presumption for its use is the 
creation of an appropriate database for domestic markets [7,8]. 

The paper is supported by grant VEGA 1/0609/15 A methodology for rating 
logistics processes in transport financed by the Ministry of Education, Science, 
Research and Sport of the Slovak Republic. 
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Resume 

The issue of company evaluating is not the new one. Economic practise can use a 
number of methods in the process of valuation – on one hand there are methods 
established by legislation, on the other hand we know methods from the financial 
theory. Some of them are well known and also often calculated, but the other ones are 
not usually used in Slovak republic, because there hasn’t been created an appropriate 
background for their use. This article provides an overview of all these methods and 
then deals with the principle of value calculating on the basis of comparison – Method 
of company comparison. 
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PROPOSAL FOR A FINANCIAL MODEL OPERATION 
OF REGIONAL TRAINS IN THE PILSEN REGION 

Helena BÍNOVÁ, Edvard BŘEZINA 

1. Introduction  

The submitted article covers the process of assessment of transport services of 
regional transport on two lines no. 170 and no. 190 in the Pilsen Region. To address 
the transport service the input data on frequency of passengers travelling across the 
line and their crucial sections, the frequency of transport services, the input data of 
used vehicle (rolling stock) were taken. In addition to these organizational and 
technical data, economic data was needed both from the carrier (investment costs, 
operating costs) and from the Pilsen Region (financial options for compensation). 
From this input data diagrams have been proposed in variants. 

On the basis of these data a financial model that addresses the optimization of the 
operation of regional trains on these two lines of the Pilsen Region has been processed. 

2. Methods for determination of transport accessibility and expected 
demand for transport 

To determine the required number of trips for example Lill's /gravity/ model can 
be used, which is used to approximate determination of number of trips between two 
residential units; 

n
ij

ij
d

AA
kv 21..=

 

vi,j,…number of trips between two points in a specified time period 

A1,2…population (in thousands) in specified locations (number of economically 
active population, or the population multiplied by the average income; also landscape 
morphology; climate; social aspects; characteristics of the population; culture; level 
of education; etc.) 

di,j,…a distance between places - the distance between centers is usually 
considered 

k…coefficient (its size depends on the character of the place) 

n…quantity close to the value 2 
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The gravity model is perhaps the most commonly used tool of modelling of 
transport, commutation, migration of local social contacts, etc. From the application of 
the gravity model mainly complex transport links in the area can be derived.  

In the assessment data obtained from the census both from a carrier of 
passengers, and from an organizational unit of the Pilsen Region - Pilsen Public 
Transport Operator (POVED) has been used. 

3. Preparation of a detailed parameterized financial model for different 
variants of transport solution 

For financial assessment of alternatives of transport solutions and 
recommendation of appropriate alternative, a detailed financial model was prepared. It 
allows assessing the economic position of potential candidates and the Pilsen Region 
as a customer of services under the contract. Basic structure of the financial model, 
individual calculating algorithms and methodology of evaluation of alternatives of 
transport solutions are described in detail below. 

3.1 The purpose and basic structure of the model 
Representatives of the Pilsen Region have considered invitation to tender on the 

providing of regional rail passenger services on routes 170 and 190. Two alternatives 
of timetable for these lines have been addressed in relation to any changes in 
contractual settings. An option of the CTU implies keeping the current timetable, an 
option of the POVED is based on shuttle services on both lines. To assess the 
economic feasibility of the Regions’ plan (including the comparison of both options) 
detailed parameterized financial model has been prepared. 

The financial model quantifies in detail estimated cost of the carrier, reflects 
required return on invested capital, and analyzes expected revenues from fares 
(hereinafter also profit from the tariff). The output of the model is the assumption of 
compensation required by the carrier and comparison of related costs of the Region 
with its financial resources for both alternatives of transport solution. 

The financial model, whose structure is represented by Figure 1 below, 
represents the economy of the carrier and the economy of the Pilsen Region, which are 
based on three groups of input assumptions: 

• The first group are the parameters affecting the economy of the carrier, which 
does not depend on the choice of alternative. This is particularly the 
acquisition price of train units, the amount of individual items of fixed and 



 

-15- 
I/2015 

(unit) variable operating costs and parameters related to financing of 
investment from liabilities. 

• The second group are parameters of variants of timetables of the POVED and 
of the CTU, which mainly determine the total number of ordered train-km 
and number of train units needed to implement the transport solution. These 
are the key parameters for determining of variable operating costs and of 
initial investment of the carrier and for determining of extent of ordered 
services. 

• The third group of assumptions is related to the Region's economy and 
includes in particular the amount of revenues from fares and financial 
resources of the Region. These parameters define limits on the total size of 
the contract. 

Fig. 1 Structure of the financial model 

  

Economy model of the carrier is based on the first and the second groups of 
assumptions and is used to calculate the total cost of the carrier. When using so called 
“gross” contract, subject of a tender procedure are these carrier’s costs plus profit. 

Economy model of the Region includes profit from fare according to the demand 
forecast and expected financial resources of the Region for operation of regional traffic 
on lines 170 and 190. The Region can these resources (for purposes of the financial 
model) spend on payments to the carrier. 

The model allows comparing of both alternatives of timetable in terms of impact 
on the budget of the Region and on the attractiveness of contract for potential carrier 
when using selected high of a rate. 
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It is necessary that the structure of the financial model is factually in accordance 
with the Regulation (EC) No 1370/2007 of the European Parliament and of the 
Council of 23 October 2007 on public passenger transport services by rail and by road 
and repealing Council Regulations (EEC) Nos 1191/69 and 1107/70 and with its 
Annex - Rules applicable to compensation in the cases referred to in Article 6 (1) 
(hereinafter referred to as Regulation 1370/2007).  

For simplification profits from tariff (positive financial effects) and 
compensation only occur in the economy of the Region and enter the economy of the 
carrier together as payments to the carrier. Payments to the carrier is defined as the 
sum of profits from tariff and compensation and equivalently as a multiple of the rate 
and ordered train-km. Payments to the carrier is also equal to the sum of the carrier's 
costs and its profit and it is a subject of a tender procedure. 

Figure 2 shows a mechanism for compensation in accordance with Regulation 
1370/2007. A comparison with Figure 1 shows that in the financial model the dividing 
of profits from tariff and net financial impact (or compensation) is shifted to side of 
the economy of the Region, and that payments to carrier are artificially added 
instrumental concept, that does not affect the amount of compensation. 

Fig. 2 Compensation in accordance with the Regulation (EC) No 1370/2007 

 

 

 

 

 

3. 2 Basic assumptions of the financial model 

Assumptions of variants of timetables 

The first group of parameters are characteristics of variants of transport service 
presented with timetables of POVED and the CTU. 

A variant of the CTU proposes to maintain the current timetable with the 
purchasing of new vehicles. This is the cycle timetable and the operation on the line 
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190 hourly with partial reduction in the morning seat and on the line 170 in a regular 
two-hour cycle. The total volume of transport services would remain unchanged 
approximately 1,060 thousand train-km per year. But there would be an improvement 
of transport passenger comfort due to new rolling stock. In connection with the 
purchase of new train units there will be the change of cost structure of the carrier. The 
purchase of units will be on the one hand connected with costs of financing of 
investment and amortization of units and on the other hand connected with cost 
savings thanks to lower fuel consumption, lower fees for use of railway infrastructure 
and maintenance. 

A variant of POVED connects the purchase of new vehicles with timetable 
changes, mainly consisting in the introduction of express trains and regular one-hour 
cycle on the line 170 (a combination of regional and long-distance transport). It is a 
comprehensive solution for the transportation service with application of news. The 
total volume of transport performance alternative of POVED has been set at 1,496 
thousand train-km per year*. There will be an improvement of the offer due to more 
frequent connections, better continuity and higher travel comfort in the new units. In 
addition to changes in the cost structure of the carrier in connection with the financing, 
amortization and lower unit variable costs there is an increase of the total range of 
transport performance, which puts a heavy burden on the budget of the Pilsen Region. 

After taking into account the transport flows (according to demand survey from 
March 2013 provided by the customer), the analysis of diagrams is accompanied by 
capacity allocation to individual units, i.e. it is determined which connections will be 
provided with units with higher and lower transport capacity of passengers. Unit size 
affects the total amount of the initial investment of the carrier and variable operating 
costs (fees to the RIA, traction energy, maintenance). 

Train unit driving directly are arising from timetables and in both variants are 
approximately equivalent to 8% of the ordered transport performance. The carrier must 
incur these costs for trip and they will be counted to the offer price. So it will be good, 
in case of a contract, to include some suitable unit trips in the timetable as additional 
connections. 

In this study we are speaking about use of train units with two different 
capacities: a smaller unit with a capacity of min. 140 seated persons and a larger unit 
with a capacity of min. 230 seated persons. The use of smaller unit is more economical 
for investment and operating costs, but especially in peak hour on the line 190 it is 
insufficient in terms of transport capacity. According to surveys of transport flows 
from January and March 2013, the number of passengers in each one connection in 
morning peak is over 200 upon arrival to Pilsen from the direction of Horažďovice. In 
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the afternoon peak, the number of passengers is 300 upon the exit from Pilsen and falls 
below 200 at the station Nezvěstice in each one connection. Based on the analysis of 
diagram and transport flows a maximum occupancy for each individual connections 
unit is calculated. Units with an average vehicle utilization exceeding 140 passengers 
in the busiest section of a connection are classified as larger units (capacity min. 230 
of seats); the other units are classified as smaller. 

The following basic parameters are arising based on the analysis of timetables 
and diagrams: 

number of ordered train-km and their distribution between Pilsen and Karlovy 
Vary Region, 

number of train units needed to ensure the required connections, 

required capacity of train units, 

number of train-km o units’ trips, 

number of parking locations, 

number of shifts of railway staff. 

The financial model analyzes the timetable of each of alternative in order to 
clarify and determine the number of train-km and other relevant parameters of 
transport alternatives. 

Assumptions of economy of the carrier 

The second group of assumptions of the model are parameters that affect the 
economy of the carrier regardless of the alternative of the transport solution. These 
include both parameters, whose value is fixed (e.g. rate of corporate income tax) and 
parameters for their determination a qualified estimation (e.g. costs of cleaning service 
of units) is necessary. The input assumptions and algorithms for calculating the 
various parameters of the economy of the carrier are described in the following parts. 

The model of economy of the carrier depends significantly on the general 
parameters, based on the macroeconomic situation and on the regulatory framework of 
rail transport. For purposes of the financial model, this category includes price 
indexes, tax rates, the price of the traction power and annual change of payments to the 
carrier, respectively the rate. 

Tab. 1 General parameters of the financial model 

General parameters Value Unit 
Inflation 2,00% % / year 

Year-on-year wage growth 2,00% % / year 
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Rate of contribution for national social security schemes 34,00% % 

Rate of income tax 19,00% % 

Price of the traction power 2,7 CZK/ kWh 

Year-on-year growth of price of the traction power 2,00% % / year 

Year-on-year growth of the rate 2,00% % / year 

Source: authors 

4. Financial model of the carrier  

Financial model of the carrier is fully parameterized, based on the assumptions 
described in the previous chapters and simulates financial management of the carrier. 
Its purpose is to calculate the total carrier’s cost in individual years and after adding 
reasonable profit to determine estimated compensation to the carrier. Financial carrier 
model consists of three basic parts: 

• profit and loss account, 

• cash flow,  

• balance sheet. 
Financial statements are prepared in accordance with accounting and tax rules of 

the Czech Republic and are complemented with a form in accordance with Regulation 
no. 296/2010 Sb., of 20 October 2010 laying down the procedures for preparation of 
the financial model and for determination of the maximum amount of compensation. 
This form is included only for comparison purposes with traffic on other lines. Limits 
in compensation within the meaning of the Regulation apply only to directly 
contracted tenders. 

Separate calculation of individual cost items with the above described input 
assumptions and the corresponding indexing precedes the preparation of financial 
statements. Depreciation and financial expenses are not indexed. 

Economy of the carrier is modeled for fifteen years of operation, the first year of 
operation is in 2016 and the last year is 2030. The initial investment is expected in the 
year preceding the year of initiation, i.e. the “zero year”. Breakdown by calendar years 
is small simplification, because the performance of the contract will begin with the 
new timetable, which means in December of that year. 

4.1 Financial model of the Region 
The model of management of the Region is parameterized, based on the 

assumptions described in the previous chapters. This model represents only the part of 
the management of the Pilsen Region, which is directly related to the management of 
regional rail passenger services for routes 170 and 190 in the period 2016-2030. 
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Management of the Region consists for the purposes of financial model from 
expenditure for payment to the carrier that are partly covered from revenues from fare 
sales (profit from tariff). Remaining part of the payment to the carrier is equal to the 
compensation, which is covered from own budget and from possible contributions of 
the Karlovy Vary Region. The distinction between own resources of the Region and 
grants from the Ministry of Transport is neglected for the purposes of the financial 
model. Financial management of the Region is expressed in a simple financial 
statement. 

Payment to the carrier is calculated by multiplying the offered price for 1 train-
km and the number of ordered train-km. This value is for the purposes of the model 
increased by the annual growth rates starting in 2017. 

Profit of the Region from fares is calculated according to assumptions and 
following algorithm - when designing of payment mechanism, the research team was 
based on mainly generally accepted standards for payment services within the 
passenger rail transport, and from experience with similar tenders (esp. tender 
procedure for passengers’ transport on the line R27). 

In connection with performance of the contract, the carrier will have three main 
sources of income from which the carrier will pay its operating, investing and 
financing costs and required profit: 

Payment for providing services to the Region (the payment to the carrier) 

Motivational payments for stimulation / increase in passenger demand 
(hereinafter incentives) 

Revenues from third parties for providing services related to the performance of 
the contract. 

Table 2 shows the development of economy of the Region during the contract 
period. In its upper part, parameter values in the red fields that define the scenario for 
calculation purposes are indicated. In this case illustrative scenario that was used to 
describe the model of economy of the carrier is shown. 

Compensation for the purpose of the financial model is calculated as a payment 
to the carrier minus profit from fares. By subtracting of compensation (minus 
contribution of the Karlovy Vary Region) from budget of the Region we can calculate 
how many funds in the budget of the Region is in a given year remaining / missing. 
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4.2 The calculation of compensation 
The payment to the carrier is a payment of the customer to the carrier for 

provision of services in terms of contract. The payment to the carrier will be always 
paid for each period of the contract, i.e. during period of effectiveness of timetable 
(according to the following payment terms). The amount of payment to the carrier will 
be determined for relevant period by the following procedure: 

if , then  

if , then  

where: 

 is effected transport performance of the carrier during period of 
effectiveness of timetable  n, 

   is initial transport performance with the extent of timetable 2015/2016 
ordered by the customer in the first period of the contract (provided within the 
tendering procedure), 

 is payment to the carrier in CZK during period of effectiveness of 
timetable  n, 

 is a rate in CZK/train-km during period of effectiveness of timetable n, 

 is variable part of the rate in CZK/train-km during period of effectiveness 
of timetable n, 

  is a period of effectiveness of timetable for that we determine the payment 
to the carrier (from timetable 2015/2016 to timetable 2025/2026). 

The above mentioned procedure for determining payment to the carrier respects 
two fundamental principles: 

• for each period of effectiveness of timetable  an individual rate is set. It takes 
into account changes of the price level of inputs of the carrier. 

• extra transport performance ordered beyond the scope of transport 
performance provided by customer in the tendering procedure is charged only 
using variable component of unit price, because the total fixed cost of the 
carrier were paid in payment for initial transport performance (within the unit 
price). 

In the case that during the performance of the contract there will be a reduction 
of ordered performance under the initial transport performance, the rate without further 
modification will be applied for the relevant period. 

Recommendation of final option of provision of transportation in addressed lines 

The purpose of the financial model was to assess the economic feasibility of 
transport solution of the CTU and the POVED and mutually compare both options. 
The result of the analysis of the financial model shows that both options in comparison 
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to the current state make higher requirements on the budget of the Pilsen region. The 
variant of the POVED is more expensive and exceeds significantly the financial 
possibilities of the region. 

The default scenario 

A scenario in which realistic development of demand is expected, gross contract, 
contribution of the Karlovy Vary Region and guaranteed purchase of units after the 
last year of operation is for the purpose of evaluation called the default scenario. Other 
scenarios are called alternative and are considered separately. 

The aim of a financial model was to develop cost calculation for the purposes of 
determining expected level of compensation and an evaluation of project’s financing 
options in terms of budget options of the Region. Two basic aspects of the financial 
calculation have been examined for this purpose: 

The amount of compensation or payment to the carrier that will motivate 
candidates to tender the contract, i.e. which leads to internal rate of return (IRR) at 
least at the level of the cost of capital (WACC). 

Ability to fund appropriate compensation from the budget of the Region. 

Evaluation of the financial model with regard to the interest of potential 
tenderers 

One of the decision criteria for choosing of investment will be for the tenderer 
whether the internal rate of return is higher than the cost of capital (IRR> WACC). 
This rule states that if the return on investment exceeds the cost of capital, this 
investment is better than none (it is possible to realize the investment with condition 
that it does not offer other more favourable investment opportunities). For the purpose 
of evaluating variants of transport solution it is expected that the investment will be 
attractive for investors if the internal rate of return (IRR) will be at least as high as the 
cost of capital (WACC). The estimated cost of capital is 6.5% (the railway sector in 
Europe, prof. A. Damodaran). 

For the option of the CTU corresponds to the required IRR, the rate of 189.6 
CZK / train-km. The total payment to the carrier would reach nearly 3 478 million 
CZK. The budget sources of the Region would not be respected. In the first year of 
operation the Region should have plan to spend for additional transportation services 
12.9 million CZK beyond the scope budget. In the following years additional costs of 
the Region would gradually decline and since 2023 there would be remaining reserve 
in the budget of the Region. 
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For the option of the POVED corresponds to the required IRR, the rate of 153.3 
CZK / train-km. The total payment to the carrier would reach 3,967 million CZK. The 
operation would need extra sources beyond the scope of available budget of 38.8 
million CZK in the first year and the amount exceeding 435 million CZK for the 
whole contracting period. The implementation of the POVED option would require 
additional funding in each year of the contracting period. 

Evaluation of the financial model with regard to budget possibilities of the 
Region 

The Pilsen Region can afford without further action only such transportation 
solution that will strictly observe its budget possibilities, i.e. such solution in which the 
Region is in compliance with the budget available for each year of operation. 

The default scenario of CTU option in full compliance with budget of the Region 
allows the rate in the maximum amount of 176.9 CZK/train-km. The total payment to 
the carrier would be for such circumstances 3.244 million CZK. Using such a rate will 
bring cash flows of the carrier negative during the first half of the contracting period 
and lack of financial resources needs to be solved annually with operating loan. The 
net present value of the investment (NPV) reaches -133 million CZK due to sale of 
train units by the end of the year 2030. The internal rate of return (IRR) is 3.17% and 
we cannot therefore expect that under such conditions the potential carrier would 
express an interest to participate in tender procedure. 

The default scenario of POVED option in strict compliance with budget of the 
region corresponds to the rate 126.1 CZK/train km. The total payment to the carrier 
would exceed 3.262 million CZK. The rate for one train-km is significantly lower than 
in the option of CTU, because the payment to the carrier is in the option of POVED 
allocated amongst a higher number of train-km. The option of POVED is at the 
mentioned rate heavily loss-making and is not attractive for potential carrier. The 
internal rate of return (IRR) is in this case - 8.07%. 

Alternative scenarios 

In addition to the default scenario also alternative scenarios are considered. 
Using the “netto” contract or deletion guaranteed repurchase of trains at the end of the 
contracting period would mean transfer of risks to the carrier and would render the 
contract less attractive. It would increase the compensation required by the carrier and 
therefore these scenarios are not described in detail. 

Significant risk on the part of the Region is the development of revenues from 
fares, therefore there is presented an analysis of alternative demand scenarios. The 
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default scenario calculated with a realistic development of demand, with an expected 
increase of 4.5 and 3.5% in the first two years of operation. Pessimistic development 
of demand expects zero growth, while optimistic expects increase of demand by 8 and 
6% in the first and second year. Comparison with default and alternative scenario 
shows the link between the amount of compensation and the IRR for maintaining the 
attractiveness for carrier and for respecting budget resources of the Region while 
reducing the attractiveness of the carrier. 

Recommendation of an appropriate option of the transport solution 

In the case of an invitation to tender it is recommended to choose a variant of the 
CTU solution. This variant is according to mentioned assumptions approaching 
financial budget of the Region and from financial point of view seems to be feasible. 
But the implementation of CTU option needs an increase in financial budget of the 
region of about 10 million CZK per year at the beginning of the contracting period. In 
the case of transport services on line 170 in section Planá u Mariánských Lázní - 
Mariánské Lázně, it would be necessary to discuss the financial contribution of the 
Karlovy Vary Region in a proportional amount. 

5 Conclusion 

Application of above mentioned principles can achieve interesting competitive 
environment in the invitation to tender (to ensure a sufficient number of offers). It will 
also ensure the offer of such a pool of tenderers that in case of selecting in a tender 
would become reliable and experienced partner of the customer. The "parameterized 
detailed financial model" was developed for the assessment of operation on lines 170 
and 190, but it is also applicable for use on other lines. 
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Resume 

For financial model of the operation of regional trains in the Pilsen Region input 
data of transport services of its technical security were necessary. Based on these data 
it was necessary to process variant proposal of transport services and options have to 
be consider using right the financial model. Submitted financial model of operation 
can be applied also in other regions, on condition the use of specific input data. 
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IMPACT OF ECONOMIC SANCTIONS BETWEEN EU 
AND RUSSIAN FEDERATION ON BUSINESS 

LOGISTICS 

Bibiána BUKOVÁ, Eva BRUMERČÍKOVÁ, Pavol KONDEK 

1 Introduction 

In the market economy, in which liberalization is being enforced increasingly, a 
constant verification of transport options and new transport routes is taking place. It's 
not only caused by the impact of increasing competition in the global shipping market, 
but also by many other effects related to individual states which are under the pressure 
of internal, political or economic problems. With the development of new 
transportation systems, implementation of intermodal transport and the application of 
logistic principles, the role of transport is increasing not only in the transport process 
but in the world economy as well. 

Along with the gradual increase of international trade, global revenue resulting 
from it and from activities associated with it are growing too. Individual countries are 
involved and they support international trade. They use instruments of national 
economic policy for an immediate exertion on international trade, which leads to 
strengthening of the competitiveness and productivity of the given country, which 
allows them to improve the living standards of the population and in some countries 
even public safety as a response to economic sanctions of political-economic 
groupings. 

2 Analysis of the current state of EU economy 

The global economic development has also an effect on the economic 
development of the EU. Countries of EU are amongst the most important commodity 
exporters in the world. The overall share of EU countries on world export of goods is 
currently around 32 % (data for the year 2012 from the World Trade Organization, 
hereinafter WTO). If we separate internal and external trade of the EU, then the share 
of EU countries on world export of goods is around 12%. Countries of the EU 27 
exported in the years 2010-2012 goods and services in worth about 17 billion USD. 



 

-27- 
I/2015 

However, the total import into the countries of the EU 27 represented in the years 2010 
to 2012 the amount of 17.6 billion USD.  

Tab. 1 International EU trade in years 2010 – 2012 in bill. USD 

 2010 2011 2012 

Overall EU export 5,165.9 6,076.5 5,803.3 

Export within the EU 3,367.4 3,905.9 3,636.5 

Export out of the EU 1,798.4 2,170.6 2,166.8 

Overall import 5,396.5 6,306.0 5,937.6 

Import of the EU 3,367.4 3,905.9 3,636.5 

Import out of the EU 2,029.0 2,400.1 2,301.1 

Overall global export 17,897.00 17,881.00 17,930.00 
Source: international trade statistics 2013, WTO 

The share of European countries on the global trade is 35 % and the EU 27 itself 
is 32 %, import into Europe constitutes 36 % and the EU 27 is 33 % (the data for 2012, 
WTO). More than two-thirds of export do not leave the EU (about 63 %), it is the trade 
within the Member States, approximately 8 % of export goes into North America, 6 % 
of the export into other European countries, 3.7 % of export into the Community of 
Independent States/ CIS, especially Russia representing a share of 2.7 %, 9.9 % of EU 
export goes to Asia, 3.3 % to Africa and 2.7 % exports to the Middle East. The EU 
export to China in 2012 represented an amount of 184 billion USD. On the other hand, 
China's export into the EU represents an amount of 411.36 billion USD in 2012, i.e. 
that China's export into the EU countries is twice as big. The following Table 2. shows 
detailed information of export from individual countries. 

Tab. 2 Analysis of the export a import between selected regions of the world in 2012 in 
bil.  USD 

country world 
North Latin 

EU 27 SNŠ Africa 
Middle 

Asia America America East 

world 17930,1 3035,1 787,13 5908,1 549,82 580,02 713,76 5333,41 

Latin Am.  2371,35 1151,41 216,93 325,98 17,98 37,67 75,05 488,25 

EU 27 5803,28 445,69 113,33 3636,53 220,45 191,57 158,57 578,9 

SNS 805,25 37,05 7,09 368,62 148,69 13,85 20,3 126,81 

Africa 630,01 73,86 30,33 219,07 1,77 80,89 17,12 159,68 

SV 1349,43 118,02 10,79 115,91 7,15 39,38 115,65 731,58 

Asia 5640,05 975,46 196,23 788,47 120,65 176,51 260,32 3012,45 
Source: international trade statistics 2013, WTO 

The commodity structure of the international trade of EU is composed of mainly 
processing products (about 80 % of the turnover of the realized trade exchange), of 
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which about 80 % is directed for export and 70 % for import. Trade with raw materials 
including oil and natural gas represents about 15 % of the overall amount. EU industry 
is characterized by high consumption of raw materials, fuel and energy, while 
domestic production cannot meet the ever increasing demand. Trade with agricultural 
production is relatively small, about 10 % of the global trade, but its role is 
indispensable in every economy of the world. It contributes to the stability of the 
global economy and ensures the sustained growth of the human society. The EU is a 
major exporter and importer of the commercially provided services, globally. The EU 
member states are involved in the turnover of the global trade in commercial services, 
about 45 %. In transport services the EU exports about 43 % of global export and 
imports about 35 % of the global import, based on the published data of WTO. 

Due to the decreased protection of individual markets and the subsequent transfer 
of a large part of the production capacity from developed to developing countries, the 
situation changed in favor of developing countries. The share of developing countries 
(not only BRICS) on foreign trade has been constantly increasing for the past twenty 
years. Currently, the most significant increase in the share on the global export is in 
Asia. 

The global economic development affects also the economic development of the 
EU. According to available data for 2011, the EU GDP real growth increased by 1.5 
%. The average rate of growth in developed countries should increase from 1.3 % in 
2013 to 2.4 % in 2016. Related to that, the forecast of global economy in 2014, and 
also due to the continuing economic growth of China, positive. The World Bank stated 
this in its latest report on the development of the global economy (Global Economic 
Prospects). More detailed data is shown in the Table 3.  

Tab. 3 GDP in  2011 in selected countries of the world and the EU 

 EU 27 USA Japan China Russia 
Population (in bil.) 503,04 311,59 127,82 1344,13 141,93 

Annual change 
0,3 0,7 0,3 0,5 0,0 in population (in %) 

Urban population 
74 82 91 51 74 (in %) 

Area (in thous. km2) 4414 9629 378 9597 17075 

Density of population 
114 32 338 140 8 (os/km2) 

GDP (in bil. EUR) 12651 10868 4224 5269 1338 

Real GDP growth 
1,5 1,7 -0,7 9,3 4,3 (in %) 

Source: Eurostat, World bank, national statistics of the USA, Japonska 
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The GDP indicator of developing and transition countries, which has increased 
by 4.8 % in 2013 according to the World Bank, will rise by 5.7 %. in 2016. However, 
the tempo is slowing down compared to the huge expansion in years 2003-2007. 
Experts from the World Bank predict a GDP increase of 1.1 % in the EU 27 this year, 
in the following year 2015 an increase of 1.4 % and in 2016 an increase of 1.5 %. 

The global population has increased fourfold in the last 100 years (United 
Nations, 2007), from 6.7 billion (2006) to 7,12 bil. on 01.08.2013 and 9,2 bil. in 2050. 
The last billion has arisen just in the past 12 years, the net increase is almost 230,000 
"new" people who need housing, food and other necessities every day. The largest 
increase is expected in Asia, particularly in China, India and Southeast Asia. The 
following Table No. 4 shows the order of 10 countries by population to 1.8. 2013. 

Tab. 4 Worlds top 10 according to the population 

Number Country Population in mil. 
1. China 1,400 
2. India 1,250 
3. USA 315  
4. Indonesia 250  
5. Brazil 200  
6. Pakistan 180  
7. Bangladesh 170  
8. Nigeria 165  
9. Russia 145  
10. Japan 130  

Source: World bank 

The analysis shows that the development of the EU economy is heavily 
influenced by the development in a world markets, especially economic globalization. 
The main foreign trade partners are (and will be continued) Russia, China and the 
USA. However, in the context of the current political development there are significant 
changes in the development of foreign trade between the EU and Russia. Economic 
sanctions significantly change corporate logistics of European exporters. 

On 31st July 2014 the European Union adopted the Council Decision 2014/512 / 
CFSP and the Council Regulation 833/2014 concerning restrictive measures regarding 
Russia's actions that destabilize the situation in Ukraine. These new restrictive 
measures focus on four areas: goods and dual-use technologies for military use or 
military end-user; sensitive technologies for the oil industry and related industries; 
import and export of arms and related materiel and access to capital markets. 
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The mentioned sanctions began to be applied from 1st August 2014. Their 
implementation will be monitored continuously and according to the situation they 
may be revised or extended. 

The second quarter 2014 showed a fall in the GDP growth in the three largest 
economies of the EU i.e. in Germany, France and Italy. 

On 7th August 2014 a measure of the Russian Federation government came into 
force by the government decree restricting imports of food and agricultural products 
from countries that have introduced economic sanctions against Russia. Russian media 
reported that the embargo would regard products, constituting 10 % of food imports to 
Russia in a total amount of four billion USD annually. According to published Russian 
sources imported food and agricultural products worth 43 billion USD are being 
imported to the Russian Federation annually. Russia banned the import of fruit, 
vegetables, meat, fish, milk and dairy products from the United States, European 
Union, Australia, Canada and Norway. The following Table 5. shows the categories of 
food imported to the Russian Federation from the EU in 2013. 

Tab. 5 Ten biggest food category, which are being exported to Russia from the EU 
(2013) 

No. Cathegory Amount in mil. EUR 
1. Fruit 1,070 

2. Cheese 985 

3. pork  969 

4. Vegetables 769 

5. Spirits 752 

6. Wine 597 

7. Bakery products and pasta 575 

8. Other unspecified food 496 

9. Food for pets 483 

10. other meat kinds 460 
Source: European Commission 

According to Sergei Jusino, head of the executive committee of the National 
Association of Russian meat processing industry, only 10 % of poultry meat is 
imported (out of which 2/3 are hams from the USA). Key suppliers of pork and beef 
into the Russian Federation are Brazil, Paraguay and Canada. 

In 2013, meat worth 6.7 billion USD that was imported into the Russian 
Federation. Out of the countries affected by Russian sanctions, the biggest import was 
especially from Denmark (6.6 % of the total), Germany (6.4 %), the USA (5.3 %) and 
Canada (3.8 %). 
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The Russian Federation can have a big problem with the supply of cheese. 
According to the USDA (United States Department of Agriculture) was the cheese 
consumption last year in Russia at the level of 794 thousand tons, while imports was 
46%. Most often they imported from the EU. 

Based on the calculations of economists the Russian embargo on food import 
from Europe will cost the European suppliers of € 6.7 billion in cash. Due to the 
sanctions 130 thousand Europeans will lose their jobs. Poland will suffer the most at 
losing of jobs. In France, Spain and Italy an average of 10,000 people may lose their 
jobs. 

Fig. 1 Countries most hit by Russia's trade ban (in mil. Of USD) 

 

Based on the current situation exporters (farmers, food producers) are looking for 
new ways of logistics security for their sales despite an increase of the logistics costs. 
European companies are changing logistics chains, looking for a way to circumvent 
the Russian embargo on import of fruit and vegetables, meat, fish and dairy products 
from the European Union and Norway, which also apply to the production in Canada, 
USA and Australia. 

Solutions are based on the fact that sanctions of the Russian Federation formally 
apply specifically to the EU and Norway. Therefore, non-EU countries may continue 
to trade with the Russian Federation. This will change the logistic flow, transport 
routes and external trade between countries. This applies to Switzerland, Iceland, 



 

-32- 
I/2015 

Liechtenstein, Turkey, Cyprus, Serbia and the Danish Faroe Islands that are not the 
member states of the EU. Another group are neighboring countries such as Belarus and 
Kazakhstan, which are form the Russian Federation Customs Union. The fact is 
proven, that in August 2014 Belarus and other Eastern European countries increased 
their interest in goods from the EU and European exporters are now considering how 
to meet the new demand. However, based on the development of shares of logistics 
companies, there still are logistic companies such as Deutsche Post and Kühne + 
Nagel who are carefully giving uncertain demand and the fact that sanctions will be in 
force only temporarily or they can change. 

The reason of this may also be the fact that there were disputes between the 
Russian Federation and Belarus about the violation of the FTA in the past which may 
also caused this situation.  

On the other hand, the re-import of food through Belarus may be a measure of 
the Russian Federation to mitigate the inflation growth. In the customer "basket" of the 
Russian Federation food represents the share of 36.5 %. Meat, milk, dairy products 
and pasta represent the share of 19 % . Goldman Sachs assumes that food prices will 
rise by an average of 10 % and another  1.2 - 1.5 % will be necessary to add because of 
the inflation. A large proportion of food is imported, and e.g. the prices of apples are 
50 % higher due to the ban on import from the EU. Another possibility for the Russian 
Federation is the export of food from other countries. They launched negotiations with 
Argentina, Brazil and Ecuador to ensure the import of sanctioned commodities to the 
Russian Federation. 

In case the Russian Federation and the EU will continue in sanctions, both parties 
must have an investment plan prepared - for agriculture, but especially for logistics. 

Russian logistic experts estimate that if they wanted to build logistic centers 
linked to local agriculture, the construction of a single logistics center would cost 
about 250 million EUR. Investments in private sector are questionable because the 
sanctions may lapse. 

However, economic benefits of current developments may exporters and logistics 
companies have from countries outside the sanctions, such as Switzerland and Turkey. 
Switzerland rejected attempts of food companies from EU Member States that planned 
to avoid sanctions of the Russian Federation on food import for the EU member states 
through is exported from the country. Swiss Federal Office for Agriculture rejected the 
application of European producers, on the ground that Switzerland has to certificate all 
food that is exported from the country. The certificates cannot be issued in case of the 
food that is produced outside of Switzerland. 
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As an example is the cheese which is Switzerland's most important agricultural 
product. Swiss cheese producers export about 430 tons of cheese (2013) to the Russian 
Federation, which is only a fraction of their export worldwide (63,000 tons). This 
raises the possibility of Swiss cheese producers to replace the export from Italy and the 
Netherlands with the export to the Russian Federation. Italy, as the producer of 
mozzarella and the Netherlands and its Gouda and Eidam are in fact among the 
countries that are prohibited to import certain food into the Russian Federation. 

In 2013 Switzerland exported over 20 tons of Intercheese into the Russian 
Federation. Therefore the Russian- EU sanctions create more possibilities for 
Switzerland export to the Russian market. 

Turkey is another country having advantage of the sanctions. In 2013 Turkey was 
the fifth largest importer of food into the Russian Federation (1.26 billion EUR). The 
export of Turkey into the Russian Federation is increasing since the sanctions against 
EU countries, USA and others came into force. Especially growth of the export of 
poultry and seafood has been recorded. Turkey is also prepared to meet the increased 
demand for fruit and vegetables. 

 Political development and economic sanctions resulting from it constantly 
creates new challenges in the area of business logistics. International logistic 
companies with global reach can be successful and provide logistic solutions for their 
customers in this turbulent environment. International trade and logistics form an 
indivisible unit. 
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Resume 

In case of goods, the export and import from and into a country is associated 
with its movement, i.e. with international transport. The method and quality of 
transport may have a significant overall affect on the effect of the foreign trade 
operation, not only by increasing the prices of goods depending on transport costs. 
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IDENTIFICATION OF SIGNIFICANT QUALITY 
CRITERIA IN SUBURBAN BUS TRANSPORT ON THE 
BASIS OF EXPERIENCE FROM OTHER TRANSPORT 

SYSTEMS 

Mária KOSTOLNÁ, Vladimír KONEČNÝ 

1 Introduction 

Service quality is significant determinant of passenger transport demand. It is 
most often associated with requirements and expectation of customers. This service 
quality is characterized by a set of quality criteria. The principal objective is the need 
to standardize the quality level of services like a basic requirement in public 
procurement of transport services. Another important objective is to ensure a level of 
contractually specified quality requirements between the public authority and operator 
during the contract. 

2 Proposal the method of quality measurement and evaluation in 
suburban bus transport 

Now the demand for suburban bus transport is decreasing. If the suburban bus 
transport wants to be competitiveness, it is necessary to be interested in own service 
quality. For fulfilment of quality standards is important the quality standards include to 
the contracts. Now in the Slovak Republic are quality requirements defined in public 
service contracts only oral, without any explanations how this quality measure and 
evaluate. First, it is necessary to sold out specific proposal of quality criteria and their 
measuring and evaluating, and then include the quality to contract. This proposal can 
be as follows:  
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Fig.1 Proposal the method of quality measurement and evaluation in suburban bus 
transport 

 

Source: [elaborated by authors on the basis of 7] 

The standard STN EN 13 816 defines 8 basic criteria from which we can choose: 
availability, accessibility, information, time, customer care, comfort, security and 
environmental impact. These criteria of first level have more or less the subcriteria of 
second or third level. 

Quality requirements of public authority are published in public service 
contracts. It is necessary for standardizing, measuring and assessments of quality 
requirements. These quality requirements are defined in the part “Rights and 
obligations of operator”. Sanctions of these requirements are specified in the part 
“Tariff for contractual penalties”. In public service contracts were most mentioned 
these criteria: security, comfort for passengers during the transport, information for 
passengers, identification of bus and of bus line, transport of handicapped and visually 
impaired people, fluency and regularity of bus, clean facilities for customers, 
information about change of bus line, electronic check- in system of passengers and 
omitting of bus links. The most of criteria are set in Žilina self-governing region (24 
criteria), then in Banská Bystrica self-governing region (14 criteria), in Košice self-
governing region (13 criteria), in Prešov self-governing region (11 criteria), in Trnava 
self-governing region (10 criteria), in Nitra self-governing region (10 criteria) and at 
least of criteria is specified in Bratislava self-governing region (10 criteria). 
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It is necessary to insert the passenger requirements into a set of quality criteria 
too because customer satisfaction or dissatisfaction influence the passenger transport 
demand. The following graphs and tables show the customer requirements and their 
satisfaction with fulfilment of quality requirements by mode of transport. 

Fig. 2 Importance of selected passenger requirements (or their expectations) on the 
quality of public passenger transport by mode 

 

Source: [elaborated by authors] 

Table 1 contains the results of analyses including a variability expressed of 
passenger requests by using standard deviation. The variability value of passenger´s 
expected can be used in the standardization of quality level for determination called 
tolerance deviations for individual quality criteria included in the methodology for 
measuring and assessing the quality. 
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Tab. 1 Values of given criteria in all public transport modes 

quality 
criteria 

rail transport suburban bus 
transport 

long-distance bus 
transport 

urban transport 

arithmetic 
mean  

arithmetic 
mean  

arithmetic 
mean  

arithmetic 
mean  

punctuality 4,28  3,61 0,619 3,55 0,803 4,29 0,728 
speed 
transport 

4,16  2,81 0,464 3,3 1,090 3,71 0,617 

security 4,06  3,27 0,665 2,7 0,928 4,37 0,597 
cleanliness 3,83 0,215 3,69 0,621 4,15 0,325 3,82 0,636 
behaviour of 
staff 

3,53  3,28 0,538 3,43 0,797 3,45 0,631 

frequency 3,38  3,28 0,332 2,61 0,445 3,45 0,582 
information 3,29 0,595 3,45 0,578 3,55 1,045 3,53 0,664 

Source: [elaborated by authors] 

Note: Criterion „behaviour the staff” means in bus transport the driver, in rail 
transport train controller. 

Together with survey of customer requirements was realized customer 
satisfaction survey with fulfilment of quality criteria by operators. This survey was 
implemented on a sample 2 742 respondents. 

Fig. 3 Perception of fulfillment the selected quality criteria in public passenger 
transport by mode 

 

[Source: elaborated by authors] 
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Table 2 includes the results of quality perception by passengers too. Perception 
of quality is expressed in the form of the arithmetic mean for each mode of transport 
and quality criteria. There are given the values of the standard deviation too. 

Tab. 2 Values of given criteria in all public transport modes 

quality 
criteria 

rail transport suburban bus 
transport 

long-distance bus 
transport 

urban transport 

arithmetic 
mean  

arithmetic 
mean  

arithmetic 
mean  

arithmetic 
mean  

behaviour 
the staff 

3,64  3,34 0,561 3,36  2,88 0,495 

cleanliness 3,57 0,330 3,00 0,747 3,07  3,36 0,551 
security 3,40  3,17 0,230 2,89 0,250 3,55 0,744 
information 3,35 0,830 2,80 0,642 2,95 0,523 3,33 0,681 
punctuality 2,78  3,20 0,645 3,15 0,010 3,27 0,589 
service in 
the bus 

2,40  3,27  1,95 0,540 3,56  

[Source: elaborated by authors] 

Experience from other public transport systems offer the opportunity to be 
inspired with something that somewhere is running well.  

In this paper are researched quality criteria and method of their measurement and 
assessment in rail transport in Slovak Republic and Czech Republic. And why rail 
transport? This question explains tables and graphs shown above. In these tables, we 
can see customer requirements in rail transport or suburban bus transport that are 
similar. 

3 Quality criteria and their measurement and evaluation in rail transport 
in Slovakia 

3.1 Quality requirements 
Quality requirements of the company Železničná spoločnosť Slovensko (ZSSK) 

are defined in public service contract. In the area of service quality is the quality 
criterion to ensure the annual reliability level from total number trains and percentage 
proportion of cancellation of international trains from Slovakia due the mistake of 
ZSSK. In the area of quality monitoring and documentation operator prepares the 
reports about reliability and punctuality of trains for authority. Operator gives these 
reports per half year and per year. Authority can be helpful in these operator´s reports. 
Authority can give guidance, models, software or other similar tools of quality 
monitoring and documentation. The public service contract deals non-compliance of 
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quality standards too. Authority solves these cases with adequate way, for example it 
requires a professional explanation. Authority can require corrective action plan for 
substantial and persistent violations. The public service contract has elaborated 
financial incentive system or other systems for non-fulfilment of commitment. 

Report on ZSSK´s Service Quality Performance deals with fulfilment of quality 
standards. It is available to public after first April of following year. Quality standards 
are based on the requirements of public service contract and requirements of Integrated 
Quality Management System with the meaning of standard ISO 9001 and standard 
OHSAS 18001.  

Indicators of fulfilment the quality standards, like tool of monitoring the quality 
level, are specific and measurable. The fulfilment of quality standards is the task for 
process owners. They ensure a transport process. 

Quality standards are actualized per year. They are monitored and evaluated per 
month. The results of these monitoring and evaluation are presented for management 
of company like evaluation report of public service contract and like evaluation report 
of IQM. 

Measurement and monitoring of fulfilment the standards is ensured with internal 
controls and internal audits, with controls of authority or measurement of customer 
satisfaction by using questionnaires.  

Identification of areas with poor quality, which influence the fulfilment of 
quality, is a subject the regular meetings of directors the professional sectors. These 
problems are solved on meetings of directorate-general and there are admitted 
corrective actions.  

3.2 Quality standards (in 2013) 
Here is a list of the quality standard implemented in rail transport in Slovakia: 

• Internet sale of travel tickets 

• Quality of human resource (percentage proportion of staff the first contact 
who meet job profile from total number of employees) 

• Fulfilment of total transport performance  

• The level of punctuality- total passenger transport (percentage proportion of 
level the punctuality the train) 

• Fulfilment of graphic train schedule of international train by ZSSK 

• The level of reliability- total passenger transport (percentage proportion of 
operated trains from total number of trains) 
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• Cancellations of international trains from Slovakia due the mistake of ZSSK 
(percentage proportion of cancellations the trains from total number of trains)  

• Cleanliness and comfort of trains (percentage proportion of found identical 
performance the cleaning from the plan of cleaning) 

The part of quality the passenger transport, which is provided by ZSSK, is 
cleanliness of trains (quality standard number 8). Each action defined by scope, 
quantity and place of performance is described in operational processes of control the 
train´s cleanliness. One from substantial quality indicator of cleanliness is percentage 
proportion of identical performance the cleaning. The level of provided quality the 
service is measured from customer view. Management of service quality in this area is 
defined an internal documentation and cleanliness standard of train. The aim of 
cleanliness standard is to establish the level of service, scope of operations and level of 
responsibility for the purpose to achieve conformity between provided service and 
customer requirements. This standard describes:  

• quality characteristics of cleanliness the trains, 

• requirements on quality of cleanliness the trains, 

• methods for detection the quality of cleanliness the trains,  

• type, scope and method of cleaning the trains. 
Cleanliness of trains is ensured by external supply organization. The basic 

cleaning is performed once per 24 hours. After cleaning of external organization is 
performed the physical control by staff of ZSSK according to timetable. 

a. Customer satisfaction survey (measuring customer satisfaction with quality 
service by using questionnaires) 

Customer satisfaction survey (quality standard number 9) is important tool for 
improving communication between ZSSK and customers. Internal documentation 
characterizes methods of customer satisfaction survey. Results and findings of these 
surveys help to identify weaknesses. The assessment of quality is defined by using 
point scale (from 1 to 5 point).  

b. Improving of quality service for customers (percentage proportion of 
customer´s complaints due the mistake of ZSSK from total number of complaints)   

ZSSK has standard and documented rules and procedures for solution of 
customer complaints and rules for compensation in case of some incident (for example 
delay). Internal documentation solves these problems.   
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c. Transport of handicapped people and people with reduced mobility 
(percentage proportion of real provision of assistance from total number of request for 
assistance) 

4 Quality criteria and their measurement and evaluation in rail transport 
in Czech Republic 

4.1 Quality requirements 
Quality standards of company České dráhy, a.s. (ČD) define the level of 

provided service quality for customers and authority. They are based on attitude of 
European Commission JS/290311 with the name Service quality standards and on 
Regulation (EC) No 1371/2007 of the European Parliament and of the Council on rail 
passengers’ rights and obligations. Management of service quality is based on defined 
service quality with regards to current technological and financial capacity of the 
company. These quality standards characterize of identified substantial customer need. 
Measurement of quality standards is realized by internal controls, authority controls, 
customer satisfaction surveys, etc.   

Quality standards are actualized once per year.   

České dráhy is interested in the fulfilment these standards in actual year 
(minimum four times per year):  

1) monthly – punctuality of trains; 
2) monthly – total average delay of trains; 
3) monthly – relation-connection of trains; 
4) monthly – proportion of cancellations the trains; 
5) monthly – specific incidents in transport; 
6) quarterly – fulfilment of transport performance; 
7) yearly – solution of customer complaints and assistance for handicapped 

people total number of request for assistance (control assessment is s performed 
quarterly).  

4.2 Quality standards 
Quality standards and their results are available to the public and they are the part 

of Annual Report. If the fulfilment of quality standards is lower than defined level of 
quality in actual period, it is necessary to propose and implement corrective actions. 
Relevant department or section of Directorate-General processes and evaluates results 
of provided service quality.  
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Tab. 3 Quality criteria and their method of measurement and evaluation 

quality criterion 
measurement method evaluation 

how? where? scope periodicity  

fulfilment of transport performance SP, ID network JŘ Q 

specific incidents in transport K, SP, S network JŘ KM 

compliance of planned activity and planned 
capacity of train 

K, SP, S network JŘ, Ř KM 

punctuality of trains in long-distance transport SP network JŘ M 

punctuality of trains in regional transport SP network JŘ M 

total average delay of trains ID, SP network JŘ M 

relation-connection of trains ID, SP network JŘ M 

proportion of cancellations the trains ID, SP network JŘ M 

assistance for handicapped people and people 
with reduced mobility 

K, S, P network JŘ, Ř M 

behaviour of staff  K, S network JŘ M 

sale and control of travel tickets and 
information in the trains 

K, P, S network JŘ M 

sale and control of travel tickets and 
information at the stations 

K, P, S V JŘ M 

information systems in the trains and at the 
stations  

K, S, P network V, VL M 

cleanliness of stations and of equipment 
(availability of WC at the stations)  

K, S network V ČD KM 

cleanliness and comfort of trains K, S, P VL 80% M 

solution of customer complaints CE EM ČD Q 

compensation of customers  P VN, MZ ČD Q 

age of trains  SP network JŘ Q 

customer satisfaction survey MP L, SS, C ČD R 

Source: [12] 

Legend of table 3: 

A - Analysis of ISOŘ (key central information system for the railway 
infrastructure manager), DISOD (support for operational management) 

CE  - Central register of complaints 

CK  - Nationwide customer satisfaction survey 

EM  - Email management in ČD 

ID  - ISOŘ, DISOD 

JŘ  - Trains in KJŘ 

K - Control (internal, external) 

KM - Continuous measurement 

L  - Local marketing research 

M - Monthly   
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MP  - Marketing research 

MZ  - International transport 

P  - PARIS (sales system for railway transport), DTOP (management 
information system about transport performance)  

Q - Quarterly 

R - Yearly 

Ř  - All train according to schedule of sequencing the train 

S  - Customer complaints 

SP - Monitoring, reports for authority  

SS  - specific marketing research 

V  - Point of sale (own or contractual sellers) 

VL  - trains of ČD 

VN  - national transport 

Each standard in the table has defined own characteristics, difficulty level, 
unacceptable situations and method and scope of measurement.  

5 Evaluation  

Contracts in rail transport clearly defined quality criteria which are the results of 
surveys the customer requirements. These requirements are compared with limitations, 
i.e. legal, political, technical, financial and other restrictions. The contracts contain the 
methods how measure and evaluate the quality criteria. Responsibility for these 
methods and processes is implemented in the contracts too. Quality criteria and 
methods of their measurement and assessment in rail transport in Czech Republic are 
publicly available on the internet. In Slovak Republic are publicly available only 
public service contract and quality criteria. Methods how measure and evaluate the 
quality criteria is the part of internal documents the company ZSSK.  

6 Conclusion 

One of the possible ways how to look at the quality of services is by using the 
loop quality in the standard STN EN 13816. Its main objective is reduced or deleted 
differences between what the customer perceives and what expects. The right side of 
the loop quality is compared with limitations, i.e. legal, political, technical, financial 
and other restrictions. We cannot evaluate and measure something that is not described 
in the contacts. Contracts in rail transport offer a suggestion how it could be in 
contracts in suburban bus transport. 
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Resume 

Service quality is very important determinant of passenger transport demand. It 
is defined by a set of quality criteria. It is most often associated with requirements and 
expectation of customers. The need to standardize the quality level of services is 
important both for the contracting of services, as well as for measuring quality from 
the authority. We cannot evaluate and measure something that is not described in the 
contacts. The paper deals with possibilities of identification the quality standards. It 
includes the analyses requirements of standard, authority, customers and of other 
transport systems. This article more characterizes rail transport in Slovak Republic 
and Czech Republic. Quality standards and methodic of measurement and evaluation 
these criteria in rail transport can be the inspiration for proposal of quality criteria in 
suburban bus transport.     
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SYSTEM OF OBSERVATION AND DISTRIBUTION OF 
VOLCANIC ASH INFORMATION FOR AVIATION 

OPERATIONAL PURPOSES 

Sandra KROLLOVÁ 

1 Introduction 

Many aircraft have encountered volcanic ash clouds during the flight. Volcanic 
eruptions threaten aviation safety when finely pulverized, glassy, abrasive rock 
particles are explosively erupted to disperse as airborne clouds over long distances at 
cruise altitudes. Numerous instances of aircraft flying into volcanic ash clouds have 
resulted in hundreds of millions of dollars of aircraft damage and some cases have 
involved engine failure. Volcanic eruptions are usually classified in terms of 
explosivity, which considers the magnitude of the eruption, the expected amount of 
volcanic ash ejected into the atmosphere and the height of the column. Volcanologists 
have developed Volcanic Explosivity Index (VEI) based on estimated volume and 
height of volcanic ash column and duration of continuous eruption (table 1). 

Tab. 1 Criteria used in specification of Volcanic Explosivity Index (VEI) 

 

Source: [1] 
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Aviation is especially interested in Plinian – type eruptions because they eject 
huge quantities of ash up to the international jet aircraft cruising levels. However, the 
volcanic eruptions with lower VEI cannot be ignored because ash column can reach 
common jet cruising levels. If the volcano is situated near approach or departure paths, 
even weaker columns can significantly affect aircraft descending to or climbing from 
an aerodrome. 

Of the more than 2000 eruptions listed in Volcanoes of the World (Smithsonian 
Institution, 1994)1, 9% ended within 2 days, 19% within a week, 25% within two 
weeks, 40% within a month, and 52% within two months [1]. Volcanologists expect 
50 – 60 volcanic eruptions per year globally. Ten or more of them may produce a 
volcanic ash column reaching jet aircraft cruising levels up to FL450 [2]. 

Volcanic eruption column is usually divided into: 

• Gas thrust is produced by sudden decompression of superheated 
constituents dissolved in ascending magma. This results in a jet of fluids 
and pulverized rocks with extremely high kinetic energy at the mouth of 
volcano vent and with the speed more than 500 kt. Such explosive 
eruption column can reach aircraft cruising level 10 – 14 km in 5 – 6 min 
[1]. 

• Convective thrust is produced by the continuing upward driving force 
caused by thermal energy. The hotter the original jet released from the 
vent, the higher the thermal energy and the higher the column top. 

• Umbrella region (mushroom) is the top of the mushroom-like ash cloud 
with the top spreading in one or more directions in response to the upper 
winds at different levels of the atmosphere. This is the region of main 
concern to aviation because many of jet aircraft cruising levels become 
contaminated with high concentration of volcanic ash. The concentration 
of volcanic ash (VA) in umbrella region of the column varies 
approximately linearly with the height of the VA column, from around 
2500 mg/m3 for a column reaching 7 km to more than 20 000 mg/m3 for 
one reaching 40 km [1]. The umbrella region represents the beginning of 
the formation of a volcanic ash cloud. 

Volcanic ash (VA) consists of extremely fine particles of pulverized rock. Its 
composition reflects the composition of the magma inside the volcano. In general, it 
comprises predominantly silica (> 50%), smaller amounts of the oxides of aluminum, 
iron, calcium and sodium. The silica predominantly consists of sharp-edged glass 
                                                 
1 Within the frame of the Smithsonian Institution the Global Volcanism Program (GVP) is established. The GVP 
is devoted to a better understanding of Earth's active volcanoes and their eruptions during the last 10,000 years. 
The mission of GVP is to document, understand, and disseminate information about global volcanic activity. It is 
done through four core functions: reporting, archiving, research, and outreach. The data systems have been 
developed since 1968 when GVP began documenting the eruptive histories of volcanoes [6]. 
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shards that are very hard and extremely abrasive. The abrasive nature of volcanic ash 
is very important because of its damaging effect on aircraft structures, cockpit 
windows and engine parts. The important characteristic of VA is its melting point. The 
melting point of glassy silicates, which are the main constituents of VA, is 
approximately 1100°C that is below the temperature of jet engines operating at normal 
thrust (1400°C) [2]. Therefore, the VA can melt and deposit in the hot section of the 
jet engine core causing serious engine damage.  

The solid particles ejected by the explosive eruption are called tephra and consist 
of fine particles to large rock boulders. Their mean size decreases with time. The ash 
concentration with distance depends on the height reached by the original ash column 
and the meteorological conditions (wind speed, wind shear, temperature lapse rate, 
stratospheric winds etc.). The fallout times for spherical particles from various heights 
are shown in table 2. 

Tab. 2 Fallout times for spherical particles dropping from various heights under 
gravity 

Height 
[km] 

Diameter/Duration 
r=1.0 µm 

weeks 
r=2.0 µm 

days 
r=5.0 µm 

days 
r=10 µm 

hours 
r=50 µm 

hours 
r=100 µm 
minutes 

2 8 15 2 14 0.6 9 
5 21 37 6 36 1.4 21 
8 34 59 10 57 2.3 34 
10 42 74 12 71 2.9 43 
12 51 89 14 86 3.4 51 
15 64 111 18 107 4.3 64 
20 85 149 24 143 5.7 86 

Source: [2] 

Volcanic eruption column also contains many gases including water vapor, 
sulphur dioxide, chlorine, hydrogen sulphide, oxides of nitrogen etc. The predominant 
constituents (water vapor, sulphur dioxide and chlorine) are in gaseous form and do 
not cause significant harmful effects to aircraft. Oxidation and hydration of SO2 form 
H2SO4 (sulphuric acid). The resulting mixture of ash and acid is highly corrosive and 
can cause damage to jet engines and windscreens. 

Volcanic ash columns are highly charged electrically and the occurrence of 
lightning can be expected. When an aircraft encounters VA column, static electricity 
discharge is exhibited by St. Elmo´s fire on the airframe and the glow inside the jet 
engines. Also a temporary deterioration or complete loss of VHF or HF 
communications with ground stations can occur. 



 

-50- 
I/2015 

The dispersion of VA depends on the concentration of the column, the 
tropospheric and stratospheric winds, stability of the atmosphere including turbulence, 
deposition of the ash particles due to gravity and precipitation. According to the upper 
wind profile, the ash cloud may move in different directions at different levels of the 
atmosphere. In the upper levels, below the tropopause, the significant concentrations 
of volcanic ash can be encountered kilometers from the volcano source due to jet 
stream winds. In the stratosphere, the winds are mainly zonal and steady, there is little 
instability and turbulence and no precipitation. If the VA column penetrates into the 
stratosphere, it can be transported for very long distances. This can be detected only 
from satellite data by the presence of anomalous high levels of SO2 gas [2]. 

2 Impact of volcanic ash on aircraft and aerodromes 

Volcanic ash damages and abrades the several parts of an aircraft [1]: 

• Jet turbine engines. The response of a jet engine when exposed to VA 
depends on concentration of the ash, engine type, engine thrust setting, 
time of exposure, ash composition etc. There are basically three effects 
contributing to the overall engine damage: 

o The VA has a melting point below jet engine operating 
temperatures. 

o The fused VA deposits on the high pressure nozzle guide vanes. 
o The VA is abrasive and causes erosion of compressor rotor paths 

and rotor blade tips. This results in loss of high pressure turbine 
efficiency and engine thrust. 

• Cockpit windows. VA abrades the cockpit windows reducing the pilot´s 
forward visibility and can cause serious problems during the landing 
phase. 

• Airframe and flight surfaces. VA abrades the leading edges of the flight 
surfaces and the tailfin. Any parts from the airframe such as antennas, 
probes, ice detectors and angle of attack vane can be damaged and become 
inoperable.  

• Pitot-static system. The abrasion and blockage by VA causes the airspeed 
instrument unreliability and may result in complete loss of airspeed 
information in cockpit. 

• Fuel and cooling system. These systems can be heavily contaminated by 
VA requiring complete cleaning and fluid and fill replacement. 

• Electrical and avionics units. All the units can be heavily contaminated 
and suffer from overheating. Complete replacement is usually necessary. 

VA has a serious effect on aerodromes located downwind of a VA plume. The 
ash deposits on and around the airdrome, contaminates electronic, electrical and 
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mechanical ground equipment and aircraft parking and taxiing around the aerodrome. 
VA on runways reduces runway friction coefficient for landing aircraft, especially 
when ash is wet (consistency of wet cement). Disturbance of VA on the ground causes 
severe deterioration in local visibility. Ash falls with dry and windy conditions can 
cause many significant medical problems. 

3 Methods of observations and monitoring 

Monitoring volcanoes involves measuring, recording and analyzing a variety of 
phenomena associated with magma movement deep in the earth, including seismic 
activity (earth tremors, ground deformation, gas emission, ground water chemistry 
etc.) and variations in local electrical, magnetic and gravitational fields. 

Vulcanological observatories are usually sited in strategic locations from which 
one or several active volcanoes may be monitored. Using various sensors sited on and 
around the volcano, continuous data can be acquired, analyzed and interpreted. If an 
explosive eruption is observed or is probably expected according to the monitoring 
data, this information is quickly sent communication channels to an agreed list of 
recipients, including the civil aviation and meteorological authorities, and also to pilots 
of aircraft which can be affected. 

The global network of volcano observatories is coordinated by the World 
Organization of Volcano Observatories (WOVO) that operates under the International 
Association of Volcanology and Chemistry of the Earth´s Interior. WOVO publishes 
the directory of volcano observatories listed State by State with the details of the 
volcano monitoring programme.  

Ground-based radars are optimized to detect precipitation or moving targets. 
They normally operate in the X, C or S bands. The optimal wavelength for radar to 
detect volcanic ash should be between 3 mm to 3 cm in the K band. Doppler effect and 
polarization of the signal could provide important information on particle size, shape 
and velocity. 

Direct visual observation from the air differs from observation from the ground. 
It is important in reporting of pre-eruption volcanic activity that is increasing volcanic 
activity which could presage a volcanic eruption. Also most airborne weather radars 
also operate in the X band, the VA cloud consisting of fine ash particles is not 
detectable by airborne radar, excepting the case when an aircraft is encountering the 
ascending ash column immediately after the eruption. If an aircraft encounters VA 
cloud, depending on the density of the cloud and the time of exposure, the pilot will 
generally observe unusual effect: at night static electrical discharges visible around the 
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cockpit windshield, bright, whitish glow inside the jet engines, fine volcanic ash 
particles in the cabin, possibly smell of sulphur, additional engine and system 
anomalies may be noticeable [2].  

One of the main problems in detecting volcanic eruptions is the fact that most 
active volcanoes are not monitored on the ground. The use of satellites is the 
significant solution to the remote monitoring of volcanoes. There are two basic kinds 
of satellites: 

• Polar – orbiting satellites orbit the earth at an altitude 700 – 1200 km 
completing global coverage every 24 hours. They are used for weather 
sensing, environmental, navigation, search and rescue and ground 
mapping purposes. 

• Geostationary satellites orbit at the same speed as the earth´s rotation and 
remain stationary to an observer on earth. They are located above the 
equator at an altitude of 36 000 km. They are primarily used for 
telecommunications and weather sensing. 

Polar-orbiting satellites carry Advanced Very High Resolution Radiometers 
(AVHRR) that provide five spectral channels (Table 3). The AVHRR technique is 
based on the different emission characteristics of volcanic ash and water/ice clouds, 
especially in the 10 – 12 µm window. The silicates have a lower emissivity at 11 µm 
than 12 µm; the emissivity of clouds is vice versa. Subtraction of the Channel 5 IR 
data from Channel 4 IR data and the display of the results in the composite image 
highlights positive discrimination of the ash cloud from the water/ice cloud. The main 
advantage of the geostationary satellites is the frequency of observation which is every 
30 to 60 min. The principal sensor is the multi-spectral radiometer with visible channel 
(0.5 – 0.9 µm), thermal infrared channel (10.5 – 12.5 µm) and an infrared (water 
vapor) channel (5.7 – 7.1 µm). The geostationary satellite data are useful in 
determining the altitude of the top of the ash cloud and to monitor its subsequent 
movement [5]. 

Tab. 3 Characteristics of AVHRR channels 

Channel Wavelength (µm) Spectral region Primary use 
1 0.58 – 0.68 Visible Daytime cloud 
2 0.725 – 1.10 Visible/Near infrared Surface water vegetation 

3 3.55 – 3.93 Thermal infrared 
Night-time cloud 

Forest fires 

4 10.30 – 11.30 Thermal infrared 
Sea surface temperatures 

Day/night cloud 

5 11.50 – 12.50 Thermal infrared 
Sea surface temperatures 

Day/night cloud 
Source: [4] 
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4 System of distribution of information on volcanic ash cloud 

Ash-cloud avoidance requires effective communication among diverse specialists 
- volcanologists, meteorologists, atmospheric modelers, pilots, dispatchers, and air-
traffic controllers, and across global airspace boundaries. Because of the global scope 
of the ash hazard to aviation, an international approach has been used to address the 
threat. The International Airways Volcano Watch (IAVW) was established for 
monitoring and providing warnings to aircraft of VA in the atmosphere. The watch is 
coordinated by International Civil Aviation Organization (ICAO) and based on the 
cooperation of aviation and non-aviation units using information derived from 
observing sources and networks provided by the States. The cooperation between 
various entities in the IAVW is shown in Figure 1. Under the auspices of the World 
Meteorological Organization (WMO) and ICAO as part of the IAVW, nine regional 
Volcanic Ash Advisory Centers (VAACs) were established in the mid 1990's to 
provide advisories to international Meteorological Watch Offices (MWO) about the 
location and movement of ash clouds. The VAACs are located in Anchorage, Buenos 
Aires, Darwin, London, Montreal, Toulouse, Tokyo, Washington DC, and Wellington. 
VAACs use volcano-observatory reports, pilot reports, geostationary and polar-
orbiting satellite data, and ash-dispersion models as the basis for their advisories. As 
an ash cloud drifts, responsibility for monitoring it passes from one VAAC to the next 
[8]. The IAVW consists of two parts: 

• Observation sources – ground-based stations, special air-reports, 
observations from meteorological and non-meteorological satellites. 

• Advisory warning part – comprises warning messages 
NOTAM/ASHTAM, SIGMET, volcanic ash advisory message. 

The ground-based observing stations are organized and coordinated by the 
WMO, the WOVO and the ICAO Contracting States. The observing networks consist 
of: 

• WMO 

− Meteorological observatories including aeronautical 

− Climatological stations 

− Hydrological stations 

− Agricultural stations. 

− Ships 

• WOVO 

− Volcano observatories 
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− Volcanologists’ internet 

− Seismological stations 

• ICAO Contracting States 

− General aviation 

− Police/military posts 

− Forestry stations 

− National park stations 

− Geological agencies 

Airborne observations are provided by the pilots who are often the first to 
observe a volcanic eruption or volcanic ash cloud. The reporting format of special air-
report of volcanic activity is given in PANS-RAC Doc 4444 in Appendix 1 of the 
Procedures for Air Navigation Services – Rules of the Air and Air Traffic Services. It 
includes basic aircraft identification and position, volcanic activity observed, wind and 
temperature at the flight level, details of the eruption, ash cloud and effect on the 
aircraft. This information is transmitted by radio to ATS units. 

Space – based observation are an integral part of the Global Observing System 
(GOS) of World Weather Watch (WWW) coordinated by WMO. It comprises the 
observation of volcanic eruption and ash cloud from satellites, current data 
interpretation and analysis techniques. WMO cooperates with ICAO in the 
development of satellite techniques in order to steadily improve the effectiveness of 
monitoring and analyzing volcanic eruptions and ash cloud.  

There are series of notification of a volcanic eruption and ash cloud used by 
aviation to notify all users [3]: 

• Aeronautical Information Services (AIS) – NOTAM or ASHTAM 
information issued by the State International Notam Office in accordance 
with ICAO Annex 15, chapter 5 and provided by Area Control Centre 
(ACC). 

• Meteorological Authority – METAR/SPECI, volcanic activity report, 
SIGMET for VA issued in accordance with ICAO Annex 3 issued by 
Meteorological Watch Office (MWO). 

• Vulcanological Agency – volcanic activity report. 

• Pilots – special air-report of volcanic activity (special AIREP), pilot report 
(PIREP). 

• Volcanic Ash Advisory Centre (VAAC) – volcanic ash advisory 
information (in abbreviated plain language or graphical form) on the 
extent and forecast trajectory of the VA cloud. 
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The ICAO has designated nine VAAC that provide guidance on the trajectory of 
the ash cloud and the flight levels which are affected by the cloud. The MWO uses this 
information and other sources of data for the issuance of a SIGMET for VA. The same 
information is provided to the ACC for transmission to aircraft in flight and for the 
initiation of a NOTAM. NOTAM contains information on air routes affected by VA 
and guidance on alternative routes. VA SIGMETs are used by ACC for managing 
airspace under their area of responsibility including the closing of airspace and the 
rerouting of aircraft. SIGMET is also provided to pilots by ATC so they can avoid the 
ash cloud. The ACC serves as a communication link between the pilot, dispatcher and 
meteorologist during a volcanic eruption.  

The MWO maintains a meteorological watch over the FIR in its area of 
responsibility. If the volcanic ash in the atmosphere affects the visibility at the 
aerodrome, then it should be reported in METAR/SPECI reports. If the visibility 
reduction due to VA is expected to occur at the aerodrome it should be forecast in the 
terminal aerodrome forecast (TAF). 
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Fig. 1 Organization of IAVW 
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The VAAC has to react to the receipt of information from any source that a 
volcano has erupted and volcanic ash cloud has been reported. The VAAC receives 
this information directly from a vulcanological agency or from their own satellite data 
and it should immediately issue a volcanic ash advisory message. The VAAC 
continues to monitor the situation in consultation with volcanologists, the ACC and 
MWO concerned. 

5 Conclusion 

Volcanic eruptions and the resulting ash cloud can cause major disruptions in air 
traffic operations, such as economic costs associated with the rerouting of aircraft and 
delays in the system, physical damage to the aircraft and its equipment. Volcanic ash 
cloud can cover a very wide area and move quickly from one region to another. The 
accurate and actual information is essential for safety of flight, affects the flight pre-
planning stage and in-flight replanning. The aim is to avoid VA cloud. 

The movement, spread and dispersion of volcanic ash cloud depend on strength 
of the eruption, the altitude reached by the ash particles, particle size and 
concentration, wind shear and stability of the atmosphere. Regular images of a 
volcanic ash cloud can be derived from satellite data. In combination with numerical 
atmospheric transport prediction models, pilots are provided with information on the 
current and forecast extent of ash hazards.  

The IAVW was established as a communication link between operational units in 
aviation and meteorological communities. The vulcanological information from 
observatories is controlled by the major field offices before it reaches the ACC or 
MWO. This ensures that analysis of the information is done by a volcanologist. 
Vulcanological information provided by aircraft and various meteorological 
observatories are able to contact ACC or MWO directly. A list of operational contact 
points in the IAVW between vulcanological agencies, meteorological watch offices 
and area control centers has been produced by ICAO and provided to States annually. 
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Resume 

There are hundreds of active volcanoes around the world that are generally 
located together in well-known active regions. The highest concentration of active 
volcanoes lies around the rim of the Pacific Ocean also called „ring of fire“.The 
behavior of active volcanoes ranges from quiet and steady effusion of lava to 
extremely explosive eruptions of volcanic ash and corrosive gases high into the 
atmosphere and over a wide area for several days. Only the explosive type of eruption 
is significant to aviation. These eruptions present a direct threat to aircraft in flight 
and cause operational difficulties to aerodromes located under the expanding volcanic 
ash cloud. This paper provides a brief review of basic features of volcanic eruptions 
and volcanic ash clouds in relation to aviation, their negative effect on air traffic 
operation, system of volcanic activity monitoring and information distribution. 
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FREIGHT FORWARDER´S LIABILITY INSURANCE 

Jaroslava KUBÁŇOVÁ 

1 Introduction 

Many traders use freight forwarding companies. As well as transporting goods to 
and from specified locations, freight-forwarding includes booking the movement of 
goods, storage and customs clearance activity. 

Freight forwarders, by applying their Standard Trading Conditions (STC), 
usually have limited liability for any claim for loss or damage to goods while in their 
care. When other parties (such as shipping lines, airlines or truck operators) are 
entrusted to complete all or part of the transportation movement and where a combined 
transport waybill or bill of lading is used, the exporter agrees in turn to accept these 
operators' STC, which override those set by the freight forwarder. So it is important 
that you read the STC of both the freight forwarder and the transport operator. 

Freight forwarder is a manager of transporting goods a he has an obligation to 
make professional care for implementation of obligations under the contract. His task 
is to provide the optimal course of transportation of goods from the departure place to 
destination taking into the minimization of transport costs and risks of transport. He is 
a connection between the sender or the receiver and the carrier, between producer and 
customer, between exporter and importer. He is the creator of transport costs. 

Freight movement involves transportation of goods via sea, air and land. It is not 
uncommon to witness accidents that result in the destruction of precious goods worth 
millions of Euros. As a transport liability insurance specialist, Risk Management 
provides comprehensive liability insurance coverage for transport operators to protect 
them in case of such accidents. 

Freight forwarders provide services for which he assumes responsibility when it 
is included in the contract, for example: 

• providing of transportation, 

• providing packaging and labelling of goods, 

• selection of a suitable vehicle, 

• providing of insurance during transport and storage, 

• services related to the operation customs warehouse, 



 

-60- 
I/2015 

• services needed for customs clearance, 

• forwarder like a guarantor of the customs debt, 

• providing information, 

• etc. 
If forwarder conclude a contract, he is responsible for it and also for all activities 

which derives to him from this agreement. The base coverage of the freight forwarder 
policy protects him against claims for physical loss or damage to your customer’s 
goods for which you are legally liable, as well as for financial loss. With these two 
coverage acting as a foundation, an array of optional liability coverage is available to 
tailor a policy to meet exposures specific to your operations. 

2 Freight forwarder´s liability in Slovak republic 

Forwarder, who infringed his obligation of forwarding contract, of another 
business contract or other obligation, commitments, or breaches other non-contractual 
obligation laid down by the Commercial Code, he must to pay the value of damage to 
the other side, unless it can prove that the breach was caused by circumstances 
excluding liability. Default of the forwarder, the damage and the causal link between 
the breach of obligation and the damage suffered must prove the aggrieved side (the 
sender or the recipient). 

The liability of the forwarders under the general freight forwarder´s conditions of 
Association of logistics and freight forwarding of the Slovak republic: 

a) transport: 

In the event of damage which occurred on the consignment during carriage by 
means of transportation or at the handling operations connected with carriage (at 
loading, transloading, unloading), the amount of damage is limited to 8,33 XDR per 1 
kg gross weight of the goods damaged, destroyed or lost; the maximum amount being 
20.000,- per one case of damage, 

b) delayed: 

if the damage is caused by late delivery of the consignment, the Freight 
forwarder's duty to compensate the damage is limited by the agreed amount of 
remuneration to the carrier, 

 

c) storage: 
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In case of storage the liability of the Freight forwarder for the goods lost, 
damaged or destroyed is limited to the amount of 3,925 XDR per 1 kg of gross weight 
of the goods damaged, lost or destroyed; however, the maximum amount being - 
3.925,- XDR for one case of damage (one consignment),  

-19.625,- XDR, if damage caused to the depositor (the Customer) consists of the 
difference between required and actual state of the stored goods, 

d) In cases of other damages the Freight forwarder's duty to compensate the 
damage is limited to the amount of 20.000,- XDR per one damage case. 

The lost profit and indirect damage shall not be compensated. 

3 Freight forwarder´s insurances in Slovakia: 

3.1 Freight forwarder´s liability insurance  
The subject of  insurance is a liability insurance of damage caused to payer or 

third person during forwarding operations, unless that liability follows from laws 
governing of forwarding operation. 

The contract shall include more forwarder´s liability insurance as a storekeeper 
and forwarder´s liability insurance as a contract carrier. It is possible to make 
appropriate insurances separately. 

This insurance does not cover liability for: 

• damage caused by the money, securities, deposit and check books,… 

• damage caused by improper handling of consignments, 

• damage caused by arrival of consignments unauthorized person, 

• damage caused by the loss or theft of unguarded property or vehicle, 

• loss of profit, 

• damage caused by incorrect calculation of costs, 

• damage caused in connection with the issue of guarantees to secure the 
customs debt, including guarantees for TIR Carnets. 

If a forwarder choose the liability insurance for forwarders and he also carry out 
other activities as specified in the contract, he would to conclude other insurance, 
which are described below. 

3.2 Freight forwarder´s liability insurance of customs debt 
Unless the declarant take out the liability of customs debt, the insurance company 

guarantees for him to pay a customs debt incurred at the time of the effectiveness of 
the contract. The insurance company prepare the contract and the guarantee list, which 
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the declarant sent to the customs office as a way to guarantee of customs debt. The 
guarantee list may be individual (guarantee for a one operation) or total (guarantee for 
several operations).  

This guarantee gives declarant quick border crossing and he may dispose 
immediately. His money will not be committed and he can invest in their business. He 
pays only for insurance, which is much lower than the amount that would immobilize 
the bank. This insurance not only save money to declarant but also time because he 
does not provide any import operation separately. 

3.3 Freight forwarder´s liability insurance as a contracting carrier 
The Freight Forwarder is subject to liability as principal not only when he 

actually performs the carriage himself by his own means of transport (performing 
Carrier), but also if, by issuing his own transport document or otherwise, he has made 
an express or implied undertaking to assume Carrier liability (contracting Carrier). 

However, the Freight Forwarder shall not be deemed liable as Carrier if the 
Customer has received a transport document issued by a person other than the Freight 
Forwarder and does not within a reasonable time maintain that the Freight Forwarder 
is nevertheless liable as Carrier. 

If the freight forwarder acts as contract carrier, his liability in national transport 
is not limited, in the international transport subject to the Convention on the transport 
contract for the international freight transport (CMR Convention). CMR Convention 
applies to carriage, when the place of dispatch and the destination of the consignment 
are situated in two different countries, at least one of these countries must be 
contractors of CMR Convention.  

The amount of liability is limited to the 8,33XDR per kilogram of gross weight 
of lost, damaged or destroyed goods. 

3.4 Freight forwarder´s liability insurance as a storekeeper 
Because of the storage contract the storekeeper undertakes to take the case to 

store it and cherished, and the depositor agrees to pay him for storage. Storekeeper´s 
responsibility for damage to the storage case, which became after taking over the case, 
until the time of delivery, unless the damage was unable to prevent by exercising of 
professional care. 

The storekeeper is not liable for damage to case only when it was caused by: 

a) the depositor or the owner of the subject, 

b) defect or inherent nature of subject, 
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c) defective packaging which storekeeper taking up the case highlighted by the 
depositor and this warning is included in the confirmation of receipt of the case; if the 
storekeeper did not warn to the defective nature of packaging, he is not liable for 
damage to subject only when the defective nature of the packaging has not knowable. 

3.5 Freight forwarder´s insurance of consignments  
Insurance of consignments against the all risks shall be conclude for a specific 

route or on a full-year framework contract with additional reporting of individual 
transports. Transportation can be carried from the place A to the place B anywhere in 
the world by any means of transport – by ship, by plane, by rail, by road transport 
vehicle and combined transport.  

Insurance coverage applies in particular to: 

• damage to consignments, 

• destruction of the consignment, 

• loss of consignment, 

• loading and unloading of consignment, 

• sacrifice loads – dropping  the container into the sea heavy storm, 

• storage of cargo in the interim storage. 

4 The importance of freight forwarder´s insurance 

When a freight forwarder is entrusted with someone else goods, they become 
legally responsible for taking all the necessary steps to protect and preserve that 
consignment. This means the forwarder is liable to the owner for any subsequent 
damage or loss. 

The forwarder is legally entitled to limit the amount they are liable for, provided 
that these trading conditions have been agreed in advance. 

Where goods are lost or damaged, it is possible that someone, during the 
transportation, has been negligent. If there has been negligence, there is likely to be a 
demand for compensation. The damage or loss might not have been the fault of the 
forwarder, but if it was caused by someone the forwarder is responsible for, for 
example a subcontractor, they will be liable as if it were. 

Forwarding is not just about handling cargo, much of it is about using and 
providing information. For example, forwarders should know: 

• when a certain ship is due to leave 

• a country’s import regulations 
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• the current rate of duty for a particular product 
If forwarders get this information wrong, and a client relying on its accuracy 

suffers a loss, the forwarder could be liable. They can use their trading conditions to 
limit the amount of compensation they will be liable for in the event of such mistakes. 

 To protect themselves against risks, forwarders can take out insurance to help 
cover any compensation they may become liable for. 

5 Conclusion 

Freight forwarders have within their care - or control - goods and documents 
owned by third parties that often represent large sums of money. This means good risk 
management is important in running a successful forwarding business. 

Freight forwarders can limit their liability and cover some of the risks with 
insurance policies. It can be easy to invalidate the benefits of limited liability through 
carelessness or ignorance. Also, some risks are uninsurable - for example losses 
caused by terrorism. 

Risks can never be eliminated completely, but with good practices and training, 
they can be minimised to acceptable levels. This reduces the likelihood of unwanted 
claims that could severely reduce profits. 

It is important that forwarders bring their trading conditions to the attention of 
the customer before the contract is concluded. Failure to do so could prejudice 
insurance cover and invalidate the protections of limited liability. Having insurance 
can help reduce forwarder´s risk and allow them to succeed in the future.  
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Resume 

Freight forwarders provide transport solutions to businesses wanting to send 
packages, crates and containers from one country to another. Forwarders act on 
behalf of importers and exporters to get their client’s goods to their destination on 
time and in good condition. This means booking cargo with shipping lines, airlines, 
rail or road carriers. Some freight forwarders have their own road transport and may 
carry the goods themselves. A forwarder’s other responsibilities include preparing 
and checking bills of carriage, arranging insurance, ensuring the lowest possible 
customs charges are levied and, where necessary, arranging storage. This guide 
shows how trading conditions and insurance are used to limit the financial risk for 
forwarders. It also explains international trade finance and international commercial 
terms. 
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THE NATIONAL STRATEGY OF LOGISTICS AND 
TRANSPORT IN SLOVAKIA 

Iveta KUBASÁKOVÁ, Ivana ŠIMKOVÁ, Leszek KRZYWONOS, Aleksander 
NIEOCSYM 

1 The organization and analysis of road, rail, air, water and intermodal 
transport in Slovakia 

1.1 The organization of railway transport (passengers, goods) 
In 2012, the railway company of Slovakia carried out about 97% performances in 

public interest. The private carrier RegioJet SK carried out the remaining 3%. Both 
carriers have concluded the transport contracts in the public interest with the state by 
the end of 2019. The total volume of train performance financed under these contracts 
is 30.3 million of train kilometers per year; the state spends 205 million. EUR to it. 

Freight rail transport is fully liberalized and non-subsidized in Slovakia. On the 
market operates the national railway cargo carrier (ZSSK CARGO, 100% owner of the 
country) and 31 other freight carriers. The vast majority of ZSSK CARGO 
performance is oriented on metallurgical segments (iron ore, coal and metals). 

Tab. 1 Performance of rail freight transport 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Transport of 
goods in total 
(thousend t) 

54 
177 

53 
588 

49 
863 

50 
521 

50 
445 

49 
310 

52 
449 

51 
813 

47 
910 

37 
603 

44 
327 

43 
711 

from the 
transport of 
goods with 
transport 

operators with 
20 or more 
employees 

            

Transport of 
goods in total 
(thousend t) 

54 
177 

53 
588 

49 
863 

50 
521 

49 
756 

47 
745 

50 
055 

49 
890 

45 
643 

35 
647 

40 
100 

40 
203 

Internation 
transport in 

total 

42 
300 

42 
271 

39 
425 

42 
162 

42 
514 

40 
841 

43 
671 

43 
055 

39 
425 

31 
096 

35175 
35 
244 

From these             

Import 
18 
525 

18 
795 

17 
583 

18 
561 

18 
903 

17 
825 

18 
454 

19 
287 

17 
051 

14 
611 

16 
346 

15 
683 
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Export 
14 
749 

14 
346 

12 
515 

13 
023 

12 
719 

11 
686 

12 
204 

11 
652 

10 
378 

8 
856 

9 634 
10 
215 

Transit 
9 

026 
9 

130 
9 

327 
10 
578 

10 
892 

11 
330 

13 
013 

12 
116 

11 
996 

7 
629 

9 195 
9 

346 
National 
transport 

11 
877 

11 
317 

10 
438 

8 
359 

7 
242 

6 
904 

6 
384 

6 
835 

6 
218 

4 
551 

4 925 
4 

959 

The development performance of rail freight had the same course and ranged 
between 48 millions - 54 millions tonnes of goods transported per year in the period 
2000 – 2008. Stable economic situation in the country and plenty of transport materials 
and products influence this development, especially with regard to companies with 
railway sidings (car, power plants, iron etc.). In 2009, production in the mentioned 
sectors declined due to the global economic crisis, which led to a decline of nearly 
30% of the performance in rail freight transport (compared to the level of 2000). In 
2010, after overcoming the global economic crisis, the performance again raised by 
18% thanks to the influence of industry and production and then it remained at almost 
the same level in 2011. 

1.2 The organization of water transport 
During the years 2001 to 2012; 63 business licenses were issued in public freight 

and passenger water transport, also in domestic as well as international waterways. 
Mostly they operate with 1-2 freight vessels. Legal persons operate rarely in freight 
transport; only 11 carriers operate in public passenger transport exclusively on national 
waterways.  

The largest carrier is Slovak Shipping and Ports. It deals not only with inland 
water transport, but in its portfolio has a full range of port services in ports Bratislava 
and Komárno; forwarding services and repairs; reconstruction and shipbuilding. They 
provide logistics services related to transport of goods of all kinds on the Danube and 
on the entire network of European waterways between the North Sea and the Black 
Sea. 

1.3 The organization of air transport 
The average annual volume of transported goods is around 11.7 thousand tonnes 

in the last eight years at six international public airports of the Slovakia. 

The M.R. Stefanik Bratislava Airport has average proportion more than 93% of 
transported cargo since 2005, and has a leading position in terms of redistribution of 
freight transport. About 4% of the goods were transported within the last 8 years in the 
Košice airport and 2% from Poprad-Tatry Airport. The rest was transported from 
Žilina, Piešťany and Sliač airport.  
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Tab. 2 Quantity of goods transported by air freight transport in tonnes 

 2005  2006  2007  2008  2009  2010  2011  2012  
Transport of 
goods in total 

(t)  

3 
937,752  

5 
595,392  

2 
412,003  

7 
470,485  

12 
328,672  

17 
960,139  

20 
750,001  

22 
725,712  

International 
transport  

3 
909,54  

5 
570,09  

2 
399,72  

7 
465,13  

12 
321,12  

17 
959,22  

20 
749,88  

22 
725,479  

National 
transport  

28,216  25,306  12,280  5,356  7,553  0,917  0,125  0,233  

The average annual number of transported passengers is around 2,145 millions 
tonnes in the last eight years at six international public airports of the Slovakia. 

The priority for the Slovak Republic is the creation of reliable and well 
connected transport network that would put together the main economic centers of 
Bratislava and Košice with other regions. The emphasis is placed on the functionality 
of the transport system and its integration into European transport structures and 
reduces the negative effects of transport on the environment. 

1.4 The organization of road transport  
The development of performance has increasing trend in road freight transport by 

2008, except of two slight decreases in 2001 and 2006. That is probably the result of 
division of transport work between all modes of freight transport. Two major growth 
performances were recorded. In 2005 which was caused by joining Slovakia to the 
European Union and in 2007 when two major car manufacturers PSA and KIA started 
the production. In 2009 and 2010, the development of performance is degressive 
mainly due to the global economic crisis and in 2010 reflected the consequences of the 
introduction of tolls. In 2011, we can see an increasing trend in the performance of 
road freight transport again. 

Tab. 3 Performance of road freight transport per tkm 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Transport 

performance 
(mil. tkm) 

14 
340 

13799 14929 16859 
18 
517 

22 
550 

22 
114 

27 
050 

29 
094 

27 
484 

27 
411 

29 
045 

International 
transport 

9 284 8 481 9 909 
11 
613 

13 
082 

16 
923 

16 
896 

21 
425 

22 
768 

21 
936 

22 
190 

24 
116 

From these             

Import 3 109 2700 3 047 3703 
3 

783 
4 

452 
4 

362 
5 

661 
5 

848 
4 

650 
5 

377 
6 

013 

Export 3 920 3734 4 371 5148 
5 

163 
6 

498 
5 

725 
7 

243 
6 

929 
6 

593 
6 

863 
7 

446 
Transport in 

third 
countries 

and cabotage 
in foreign 

2 255 2047 2 491 2762 
4 

136 
5 

973 
6 

809 
8 

521 
9 

991 
10 
693 

9 
949 

10 
657 
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countries 
National 
transport 

5 056 5318 5020 5246 
5 

434 
5 

627 
5 

218 
5 

625 
6 

326 
5 

548 
5 

221 
4 

929 
According to 

purpose 
            

Other 
purposes 

11 
564 

11 
165 

12 
474 

14 
383 

16 
106 

20 
236 

20 
017 

25 
019 

26 
881 

25 
740 

26 
042 

28 
001 

Own 
purposes 

2776 2634 2455 2476 
2 

410 
2 

314 
2 

097 
2 

031 
2 

213 
1 

744 
1 

369 
1 

044 

The development of the overall performance of road freight transport is 
dependent on the development of performance of international road freight transport, 
because the performance of national road freight transport is approximately in the 
same level. The impact of other variables shipping manifests itself mainly on 
performance of international road haulage. 

From the components of the international road freight transport, import has the 
most effect on the other. Similar progress has also export, but in performance 
associated with this indicator is shown increases in periods when started an operation 
of foreign investors. In 2005 Samsung, in 2007 PSA. Other performance developments 
is related to export and it is influenced by the evolution of economic indicators in 
Slovakia or in the European Union. The volume of traffic recorded the largest increase 
after accession of Slovakia to the EU in third countries. Effects of the global economic 
crisis are reflected in the delay of approximately one year. 

2 Development of the national infrastructure 

The infrastructure is one of the most important tools to increase national logistics 
of Slovakia. 

2.1 Development of road infrastructure 
The total length of the road network was 17 737 397 km in 2000, including 

highways, motorway feeder roads, expressways and first to third class roads. Since 
2001, it continued mild upward trend to develop network until now; 31. 12. 2012, the 
total length of the road network was 18 044 022 km, there is an increase of 1.73% 
compared with 2000. 

Tab. 4 Length development of road infrastructure in Slovakia in 2000-2012 

 
Length of highways, 

expressways, 1st and 3rd 
class roads 

Highways + 
highways 
feeders 

Expressways + 
expressways 

feeders 

1st 
class 
roads 

2nd 
class 
roads 

3rd 
class 
roads 

Local 
roads 

2000 17 764 296 27 3 222 3 826 10 394 25 220 
2001 17 766 296 + 2 27 3 221 3 828 10 391 25 220 
2002 17 807 302 + 5 52 3 224 3 829 10 396 25 220 
2003 17 843 313 + 5 66 3 335 3 729 10 396 25 220 
2004 17 787 316 + 6 78 3 263 3 729 10 394 25 220 
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2005 17 935 328 + 6 126 3 341 3 734 10 401 25 942 
2006 17 834 328 + 6 153 3 206 3 742 10 399 25 942 
2007 17 883 365 + 8 159 3 207 3 742 10 402 25 942 
2008 17 916 384 + 9 159 3 275 3 686 10 402 25 942 
2009 17 947 391 + 9 180 3 317 3 644 10 406 25 351 
2010 17 985 416 + 11 190 3 318 3 643 10 408 25 351 
2011 18 040 419 + 11 229 + 13 3 317 3 639 10 411 25 351 
2012 18 044 419 + 13 234 + 14 3 312 3 637 10 415 -- 

Highways and expresssways 

The length of highways (highways plus highways feeders) was 296 km in 2000. 
In 2005, the total length was 334 km that is an increase of 12.84% compared to 2000. 
In 2005 and 2006, the length was at the same level. After 2006 the situation has 
improved, the total length reached 427 km in 2010. Over the two years it had only a 
slight increase and, the total length of highways (highways plus highways feeders) 432 
km in 31.12. 2012. 

The length of expressways was 27 km, the same level since 2000 till 2001. In 
2002 expressways increased by 92.59% that represents a length of 52 km. In the 
subsequent period up to 2005, development continued at a slower pace and the total 
length was 126 km in 2005. The further development took place in 2006, it was a 
positive move by 21.43% compared to 2005, the total length was 248 km until 31. 12. 
2012. 

The first class roads 

In 2000, the total length of first class roads was 3,222 km. The overall first class 
roads development has a slightly upward trend since 2002 till 2012. In 2012, the total 
length of first class roads was 3 312 km.  

2.2 Development of rail infrastructure  
The performance and efficiency of the rail depends on the condition of the rail 

infrastructure, which although has a high density network but with outdated 
technology and low usability of its capacity. The solution is to modernize of the 
infrastructure that is included in the pan-European corridors no. IV., V. and VI., which 
are part of the TEN-T. This modernization is based on the needs from offer of quality 
railway infrastructure for international and domestic passenger and freight transport 
from the north to south and from east to west. 
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Tab. 5 Development of rail infrastructure length in Slovakia during 2000 - 2011 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

The total 
length of 
rail roads 

3 
662,

0 

3 
662,

0 

3 
657,

0 

3 
657,

0 

3 
660,

0 

3 
658,

0 

3 
658,

4 

3 
658,

4 

3 
622,

6 

3622,
7 

3622,
4 

3 
624,

1 
From these 

Standard 
gauge 

3 
512,

0 

3 
512,

0 

3 
507,

0 

3 
507,

0 

3 
510,

0 

3 
476,

6 

3 
476,

0 

3 
480,

0 

3 
443,

1 

3 
443,2 

3443,
3 

3 
444,

2 
Narrow-
gauge 

50 50 50 50 50 50 50 50 49,8 49,8 50,1 50,1 

Wide gauge 100 100 100 100 100 99 99 99 99,4 99,4 98,7 98,7 
From these 

Monorail 
2 

642,
0 

2 
642,

0 

2 
637,

0 

2 
637,

0 

2 
640,

0 

2 
606,

6 

2 
607,

2 

2 
610,

6 

2 
576,

1 

2 
577,2 

2 
576,9 

2 
576,

1 
From those: 
Monorail 

NR 

2 
642,

0 

2 
642,

0 

2 
637,

0 

2 
637,

0 

2 
640,

0 

2 
606,

6 

2 
607,

2 

2 
610,

6 

2 
576,

1 

2 
428,0 

2 
428,1 

2 
427,

3 

Double-
track 

1 
020,

0 

1 
020,

0 

1 
020,

0 

1 
020,

0 

1 
020,

0 

1 
019,

0 

1 
018,

0 

1 
018,

5 

1 
016,

2 

1015,
2 

1 
015,2 

1 
017,

0 
From these 

Electrified 
roads 

1 
536,

0 

1 
536,

0 

1 
556,

0 

1 
558,

0 

1 
556,

0 

1 
556,

0 

1 
577,

0 

1 
577,

6 

1 
577,

0 

1 
576,7 

1 
577,5 

1 
578,

2 
Non- 

Electrified 
roads 

2 
126,

0 

2 
126,

0 

2 
101,

0 

2 
099,

0 

2 
104,

0 

2 
069,

6 

2 
048,

2 

2 
051,

6 

2 
015,

2 

2 
015,6 

2014,
6 

2 
014,

8 
% 

Electrificati
on 

41,9 41,9 42,5 42,6 42,5 42,9 43,5 43,5 43,9 43,9 43,92 43,9 

After 2001, the development of length slightly decreased. In 2004, the 
development of length was almost returned to its original value and after 2004 the 
development proceeded without major changes until 2007. 

2.3 Development of intermodal transport 

In the years 2000 - 2011 the development of intermodal transport infrastructure 
shows that the number of intermodal terminals is slightly decreased. In 2000, from 
total number of 11 combined transport terminals were 8 in operation and 3 were 
temporary suspension of operations. In 2010, 7 combined transport terminals has been 
in continuous operation; two in Bratislava (UNS, Port), Sládkovičovo lived, Dunajská 
Streda, Kosice andDobrej pri Čiernej nad Tisou (terminal of intermodal transport in 
Čiernej nad Tisou was previously closed). Temporarily suspended is terminal in 
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Ruzomberok and Trstenal was not finished to the operating state, but it is registered as 
a terminal in temporary suspension of operations in the statistical data. 

Tab. 6 Infrastructure of intermodal transport in Slovakia in 2000 - 2011 

 2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  
Number of 
terminals  

11  11  11  10  10  9  9  9  9  9  9  9  

From these 
In continuous 

operation  
8  8  8  6  6  7  7  7  7  7  7  7  

In temporary 
operation 

3  3  3  4  4  2  2  2  2  2  2  2  

2.4 Infrastructure of air transport 

Slovakia has a relatively dense network of airports of different character and 
classification in the view to the size of the country. In 2013 was held an initiative to 
optimize the state of the number of airports operated by the airport company with 
respect to territorial, economic and transport indicators and the needs of the state and 
the regions.  

In the system of civil aviation the airports can be divided into the following 
categories:  

• international airports / heliports, 

• national airports / heliports, 

• public airports / heliports, 

• non public airports / heliports, 

• civilian airports / heliports, 

• military airport / heliports, 

• airports / heliports with mixed operations of civil and military aircraft. 
The development of air transport infrastructure in the SR is specified in the 

following table. The development can be considered a consistent and only with minor 
changes. 
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Tab. 7 Infrastructure of air transport in Slovakia in 2000-2011 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Number of 
airports  

26  26  26  26  26  26  26  26  25  25  27  26  

Non public 
airports  

11  11  11  11  11  11  11  11  11  11  13  13  

Public airports  15  15  15  15  15  15  15  15  14  14  13  13  
From these  

Public 
international 

airport  

8  8  8  8  8  8  8  8  8  8  8  8  

2.5 Infrastructure of water transport  
The infrastructure of water transport plays an important role in the intermodal 

transport systems in domestic and especially in international transport on an unified 
network of European inland waterways and the world's oceans.  

Tab. 8 Development of water transport infrastructure length in Slovakia 2000 - 2011 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

The 
length of 
navigable 

rivers 

250,85  250,85  250,85  250,85  250,85  250,85  250,85  250,85  250,85  250,85  250,85  250,85  

From these 
Dunaj  172  172  172  172  172  172  172  172  172  172  172  172,00  
Váh  78,85  78,85  78,85  78,85  78,85  78,85  78,85  78,85  78,85  78,85  78,85  78,85  

Canals 38,45  38,45  38,45  38,45  38,45  38,45  38,45  38,45  38,45  38,45  38,45  38,45  

The water transport infrastructure is made from natural navigable rivers with 
total length of 250.9 km and artificial canals with total length of 38.5 km. Currently, 
the Danube is navigable and Vah is partly navigable on the lower flow after Sered. The 
planned navigability of Vah is divided into 3 stages and its aim to complete the 
connection Odra and then directly to the Baltic Sea and the Adriatic Sea (Stage I: 
Komarno - Sered, ended in r. 1998, II: Sered - Puchov; III: Púchov - Žilina; IV: Žilina 
- Odra). 

The Danube s significant river in terms of foreign trade and is an integrated part 
of the waterway. In 1992, the construction of river road Rhine - Main - Danube is 
using for transport from the Black Sea (Izmail) to the North Sea (ARA ports). It 
connects Slovakia with 9 European countries. Gabcíkovo is important dam in 
Slovakia, which improved navigation conditions of waterways. 

Váh waterway was officially launched in the section Komárno - Sered in 1999. 
The water transport is only possible with the use range from 200 to 392 m3 s-1 of in 
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Selice dam and Kráľová dam and with the water level of the Danube at least 250 cm in 
Komárne.  

Slovakia is considering the navigability of the river Morava as part of the 
Danube-Oder-Elbe (international designation E20 / E30). Currently, it is not possible 
to sail with vessels with a combustion engine on the river Morava. Along the greater 
part of the river are declared protected landscape areas.  

3 Strategic goals of transport to 2020 

The specific visions and goals of transport sector in Slovak republic have been 
set up in accordance with the applicable legislative and development documents which 
it set global visions and goals, needs of every transport sub-sectors identified in the 
analysis.  

3.1 Vision and Goals of Road Transport 
The road network is dense and well maintained in Slovakia. It consists of 

highways, roads for motor vehicles, state roads (I. and II. class) and secondary roads. 
The first class roads represent 17% from public roads (18 000 km). The most difficult 
roads for motorists are the roads which are leading across of Slovakia (from north to 
south); they must overcome the mountain ridges. The busiest roads are mountain 
crossings - Donovaly (Ružomberok-Banská Bystrica), Veľký Šturec (Martin-Banská 
Bystrica) a Čertovica (Liptovský Mikuláš-Brezno). The motorway network has a 
length of more than 350 km and it is constantly expanding. A continuous highway 
from Bratislava over Žilina to Košice will be built. Bratislava has direct highway 
connections with Prague, Vienna and soon also with Budapest. 

Vision: The modern, quality, safety and effective working highways, expressways 
and roads 1.class 

• The strategic goal 1: The effective development of highways, 
expressways and roads the.1. Class network 

o The strategic goal 1 is oriented to effective development of 
highways, expressways and first-class ways.  The fulfill of goal 
should lead to raising the availability, accessibility of regions, 
districts, major points of interest and effective quality network of 
motorways, expressways and first-class ways. 

• The strategic goal 2: The modernization and repair roads network 
o The strategic goal 2 is oriented on modernization and restore of 

individual levels of road network in Slovakia. The fulfill of the goal 
should be for improving building of highways, expressways and the 
first-class ways. 
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• The strategic goal 3: The development intelligent transport systems (ITS) 
o The strategic goal 3 is oriented to development of intelligent 

transport systems. The fulfill of goal should be to expansion of 
intelligent transport systems on highways, expressways and first-
class ways. Constructed should be different sensory layer (ASD, 
weather reports, and the like), and the central systems-efficient 
sensory data basis.   

• The strategic goal 4:The improving road safety 
o Strategic goal 4 is oriented to improving road safety. It is necessary 

to eliminate the critical areas on ways.  

• The strategic goal 5: The reducing the socio-economic and environmental 
impacts of road transport 

o The strategic goal 5 is oriented to reducing socio-economic and 
environmental impacts of transport. It is necessary to reducing 
impacts of road transport to environment and population. 

3.2 Vision and Goals of Railway Transport 

Vision 1: The balance between supply and demand 

Vision 2: The balance between infrastructure supply and traffic demand 

Vision 3: Creating the conditions for the proper functioning of the railways 

Strategic Goals (SG) in Railway Transport: 

• The strategic goal 1: The passenger railway transport - high quality and 
competitive 

o The specific goal 1 is aimed to sufficiently high quality and 
attractive railway passenger transport. It is not only about own 
equipment trains, railway stations and stops, but also to ensure 
mutual transport links. 

• The strategic goal 2: The freight railway transport - high quality and 
competitive 

o The specific goal 2 supports the freight development. It is 
necessary to provide necessary parameters of transport ways, but 
the modern and sufficient capacity the loading, reloading and 
unloading of goods. 

• The strategic goal 3: The railway infrastructure - modern and secure 
o The specific goal 3 suggests maintenance and modernization 

furthermore important routes with high traffic potential. It is 
necessary to ensure the timely and adequate maintenance. 
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• The strategic goal 4: The efficient organization and planning of 
development railway 

o The specific goal 4 stresses the need for effective planning, 
organization development of railways sector.  It is necessary to 
create appropriate conditions. 

• The strategic goal 5: The economically sustainable railway 
o The specific goal 5 is oriented to effective development of projects. 

The effective function of railways transport.  

3.3 Vision and Goals of Air Transport 

Vision: Modern, safe and integrated air transport infrastructure 

• Strategic Goals (SG) in Air Transport: 
o The strategic goal 1: The efficient development of air transport 

infrastructure networks 

• The strategic goal 2: The maintenance and repair of air transport 
infrastructure 

o The strategic goal 2 is oriented to continual creating conditions 
enabling continuous growth performance water transport in the 
liberal business tendencies and modernization infrastructure of 
water ports on Dunaj. The conditions are active instruments for 
support of major commodity operators and obtain new goods flows 
to the market for development of mobility and support economic 
development of the state and regions. 

• The strategic goal 3: The safe operation and security protection 
o The strategic discusses about needs using offer og the river 

information services to increase effective safety and development 
communication and information infrastructure in water transport. 

• The strategic goal 4: The reducing socio-economic impacts of air 
transport 

o The strategic goal 4 is oriented to reducing of the negative impacts 
of water transport and envrionmnet and popluation. 

3.4 Vision and Goals of Water Transport 

Vision: Modern, safe and integrated water transport infrastructure 

Strategic Goals (SG) in Water Transport: 

• The strategic goal 1:  Development, modernization and reconstruction of 
the infrastructure of waterways 

• The meet of the specific goal 1 is to provide guaranteed conditions for 
navigation on the waterways in the Slovak republic with establishment of 
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their components to safe maritime operation. It is necessary to eliminate 
bottlenecks in water transport in Slovak republic.  

• The strategic goal 2: Maintenance, renewal and development of network 
in public ports 

• The strategic goal 2 is oriented to continual enabling continuous growth 
performance water transport near liberal tendencies of creating business 
conditions and modernization of port infrastructure on the Dunaj. The 
conditions are active instruments to support the entry of major commodity 
operators and acquisition of goods flows on the market for the 
development of mobility and support economic development of the state 
and regions. 

• The strategic goal 3: Implementation of new technologies 

• The strategic goal 3 discusses about need to using the offer of River 
Information Services (RIS) to increase the efficiency of security and 
development communication and information infrastructure in water 
transport. 

• The strategic goal 4: Reducing environmental impacts of waterway 

• The strategic goal 4 is oriented to reducing the negative impacts of water 
transport to the environment and population.  

• The strategic goal 5: Creating conditions for education of employees in 
water transport 

• The strategic goal 5 is to the preparation and support of education and 
harmonize the conditions of learning process for professions in the water 
transport.  

4 Conclusion 

The vision of the strategy is to provide quality, accessible and integrated 
transport infrastructure, competitive transport services, environmentally friendly and 
energy-efficient and safe transport by 2020. The implementation of concrete actions of 
strategy will be completed and modernized comprehensive network of superior 
transport infrastructure with connection to the TEN-T and there will be ensured the 
balanced development of services. The conditions will be created for reducing the 
impact of transport on the environment with respect to with EU rules and 
responsibilities of transport users. 

A comprehensive transport infrastructure will allow the mobility of people and 
goods, functioning of the internal market, territorial cohesion regions and connection 
to network transport infrastructure of EU. Individual regions will be interconnected 
with transport infrastructure; in 2020, 85% of Slovakia and 95% of the population will 
be connected to a motorway or expressway in less than 45 minutes. For increasing the 
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capacity of the infrastructure will be implemented intelligent transport systems. Rail 
freight and public passenger transport will be a real alternative to road freight transport 
and individual car transport. Airport infrastructure will ensure especially international 
interconnection with the rest of Slovakia and in major cities will allow the integration 
of air transport with (high-speed) rail systems and urban public transport, suburban 
and individual transport. 
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Resume 

The base document is the transport strategy development in Slovakia 
(Government Resolution of the Slovak Republic number 158 from 3rd March 2010). 
There are defined basic long term objectives, priorities of transport development in 
Slovakia, tool and resources that are necessary to achieve goals. The document is the 
base for other conceptual materials of Ministry of Transport, Construction and 
Regional Development of the Slovak Republic and it formulates positions of SR with 
respect to future European transport policy in the coming period. The document also 
respects conceptual materials that were adopted in European Union level; for 
example: Lisbon strategy, Götheburg strategy and transport policy of EU. The 
transport strategy development also respects conceptual materials that were adopted 
with government of Slovakia; for example: Concept of territorial development of 
Slovakia 2001, Transport policy of the Slovak Republic up to 2015, the Operational 
Program Transport for the years 2007-2013, etc. 
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QUALITY EVALUATION OF INTERNAL 
COMMUNICATION IN LOGISTICS COMPANIES 

Lenka LIŽBETINOVÁ 

1 Introduction 

By effect of globalization, there are increasing demands placed on organizations 
to achieve the optimal balance between price and quality of their products. Businesses 
in transnational markets confronted with greater competition and thus also more 
demanding customer expectations and requirements. According Pernica [1], logistics 
focuses on the optimization, coordination and synchronization of all activities whose 
chains are necessary for flexible and economical achievement of synergies.  Due to 
this fact it is impossible to ignore the use of new and innovative methods in the field of 
logistics. Continuous development of information and communication technology can 
help increase flexibility within the logistic flows.  

Information can be shared and transmitted the same time when it is received. 
This aspect creates better and faster management of logistic processes as well as a 
significant competitive advantage [2]. If you are transmitted transparent and timely 
information about a condition of service to the customer, or information sharing with 
business partners eg. using system Electronic Data Interchange (EDI) [3].  

Information flow logistically oriented enterprises focuses mainly on the 
transmission of information by logistics information systems, which consist of 
software applications [4]. Logistics information systems have a high degree of 
automation [5] and therefore are of strategic importance for the management of 
logistics chains. The outputs of these systems are information input within itself the 
enterprise communication system (Fig. 1). Based on this information it is possible to 
implement decisions, manage and control the various business processes. Internal 
communication business is a fundamental building block of all enterprises  [6]. That is 
apparent from the fact that no enterprise can exist without the actual interpersonal 
interactions of individual employees.  

2 Internal communication system 

Internal communication runs between different departments within the 
organizational hierarchy. Figure 1 provides a cross-section of different communication 


