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VAT APPLICABLE TO THE TRANSPORT OF 
GOODS 

Bibiana BUKOVA, Eva BRUMERCIKOVA, Pavol KONDEK 

1 Introduction 

The transport of goods according to the Act No. 222/2004 Coll. on value added 
tax (further as "the VAT Act") may be invoiced with or without VAT. It is therefore 
important for the carriers to apply the VAT correctly. 

The tax base for the supply of services is everything that constitutes the 
consideration which the supplier has received or is about to receive from the recipient 
of the supply of services or any other person for the supply of services, net of tax. The 
tax base also includes other taxes, duties and fees relating to services, associated costs 
(expenses), such as commission, packing costs, transport costs and insurance costs 
charged by the supplier to the purchaser or customer. If at the time of supply of goods 
or services a discount is provided or a discount for an early payment is provided, the 
tax base is reduced by the amount of the discount [2]. 

2 The place of the transport and the person who shall pay the tax 

The correct application of VAT is essential in determining the place of taxable 
transaction. Depending on where the place of the supply of services is, it is 
determined whether the taxable transaction is: 

• the subject of tax according to the Slovak VAT Act (VAT will be paid to 
the Slovak state budget) - if the place of supply is in Slovakia 

• the subject of tax according to the Act of another Member State (in this 
case the VAT is paid to the state budget of another Member State) - if the 
place of supply is in another Member State, 

• it is neither the subject of tax according to the Slovak Act on VAT nor in 
another Member State - if the place of supply is in a third country [4]. 

An important information that the carrier must know, is the information about the 
tax status of the customer/carrier, i.e. whether he is registered for VAT and in which 
Member State. Registered persons get by each Member State a VAT identification 
number (hereinafter "VAT No"), out of which structure it can be identified which 
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Member State assigned the number, because it consists of a prefix of the Member State 
and numbers (e.g.: SK1234567809). Persons who carry out taxable transactions may 
be registered in several Member States according to the VAT Act of the concerned 
Member State. 

2.1 Procedure for determining the place of supply of the transport of goods 
The determining of the place of supply of the service of the transport of goods is 

based on the provisions of § 15 and § 16 paragraph 5 and 6 of the VAT Act. 

The criteria for determining the place of supply of specific transport services are 
[1], [2]: 

• the person receiving the service - carrier (for whom the service is provided) 

• territory of the  itinerary – whether it is the transport between the EU 
Member States or other transportation. 

 

Transport of goods to a taxable person - the place of supply is the place where 
the service recipient/carrier has a seat, place of business, fixed establishment, domicile 
or habitual residence (§ 15 paragraph 1 of the VAT Act). 

In this case, it is not essential which kind of transport it is (on which territory) - 
whether it is the transport within the territory of the Slovak Republic, or the transport 
between Member States, respectively the transport connected with the export or import 
of goods. Essential is that the recipient of the service is a taxable person, the place of 
supply of the transport services is then located in the state of the recipient/carrier. 

Transport of goods between EU member states other than the taxable 
person - the place of supply is where the departure of the transport (§ 16 paragraph. 5 
of the VAT Act). 

In these cases, it is not essential from which state the carrier who the transport is 
supplied to comes from (where he resides). Essential is which EU member state is the 
place of departure. The place of departure is the place where the transport of goods 
actually starts - where the cargo is loaded. The route travelled for the purpose of 
loading the cargo is not taken into account. 

Transport of goods other than the transport of goods between Member 
States to persons other than taxable persons - the place of supply is the place where 
the transport of goods takes place (§ 16 paragraph 6 of the VAT Act). 

It is, for instance. the transport of goods to a Slovak citizens performed on the 
territory of the Slovak Republic (national transport), from the Slovak Republic to 
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Ukraine (export of goods) or from Switzerland to the Slovak Republic (import of 
goods) or the transport within another country (e.g. on the territory of Ukraine). If the 
itinerary includes more countries, the place of supply is in each country in the 
proportion to the number of kilometers covered. 

 

2.2 Person liable for tax payment in case of the service of the transport of goods 
When supplying services (transport) the tax in the Slovak Republic is paid by: 

• taxpayer who supplies it, i.e. the carrier  according to § 69 paragraph 1 of the 
VAT Act, or 

• the recipient of the service (carrier) according to § 69 paragraph 3 of the 
VAT Act, namely: 
o a taxable person 
o a legal person who is not a taxable person and is registered for VAT 

according to § 7 of the VAT Act (acquirer of goods from other Member 
States) if the service was supplied by a foreign person (from a Member 
State or non), if the place of supply is in the Slovak Republic. 

In these cases the VAT reverse charge on the recipient of the supply takes place 
(Jarošová, 2015) [1-3]: 

Case no. 1: The transport of goods from Poland to the Slovak Republic for a 
citizen - the carrier (VAT payer in the Slovak Republic) provides the service of the 
transport of goods from Poland to the Slovak Republic for a non-taxable natural 
person (citizen). 

Regardless of that person's domicile, the place of supply of the transport services 
is in Poland – where the transport of the goods departed from according to § 16 
paragraph 5 of the VAT Act. The carrier is obliged to register for VAT in Poland and 
he will invoice the transport of goods with the Polish VAT. 

Case no. 2: The transport of goods in the Slovak Republic for a citizen - the 
carrier provides the service of the transport of goods in the Slovak Republic for a non-
taxable natural person. 

Regardless of that person's domicile, the place of supply of the transport services 
is located in the Slovak Republic - in accordance with § 16 paragraph 6 of the VAT 
Act. i.e. where the transport is carried out. The carrier will invoice the service with the 
Slovak VAT. 
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Case no. 3: The transport of goods from the Czech Republic to the Slovak 
Republic for a Czech taxpayer – the carrier provides the service of the transport of 
goods from the Czech Republic to the Slovak Republic for a taxable person - a VAT 
payer from the Czech Republic. 

The place of supply of the transport service is in the Czech Republic - in 
accordance with § 15 paragraph 1 of the VAT Act, at the seat of the recipient of the 
service. The VAT reverse charge in the Czech Republic on the Czech taxpayer will 
take place, so the carrier shall issue an invoice without VAT. 

Case no. 4: The transport of goods to Ukraine for a Czech taxpayer – the carrier 
provides the service of the transport of goods to Ukraine for a taxable person - a VAT 
payer from the Czech Republic. 

The place of delivery of this transport service is in the Czech Republic - in 
accordance with § 15 paragraph 1 of the VAT Act at the seat of the recipient of the 
service. The VAT reverse charge in the Czech Republic on the Czech taxpayer will 
take place, so the carrier shall issue an invoice without VAT. 

Case no. 5: The transport of goods in the Czech Republic for a Slovak taxpayer – 
the carrier provides the service of the transport of goods in the Czech Republic for a 
taxable person – a VAT payer from the Slovak Republic. 

The place of delivery of this transport service is in the Slovak Republic - in 
accordance with § 15 paragraph 1 of the VAT Act at the seat of the recipient of the 
service. In this case, no VAT reverse charge on the Slovak taxpayer can take place, the 
carrier shall issue an invoice with the Slovak VAT. 

The above mentioned examples show that when the transport service is provided 
for a taxable person, it is not essential on which territory the transport is carried out. 
Regardless of the place of the physical performance, the place of supply of the services 
shall be determined by the seat of the recipient of the service. 

Place of delivery of transport services, if a foreign person has a fixed 
establishment in the Slovak Republic 

If the taxable person to whom the service is provided to the place of delivery 
according to § 15 paragraph 1 of the VAT Act, has a seat in more than one place, such 
services are to be taxed where the service recipient/carrier has his seat of economic 
activity established. 

If the services are provided by a fixed establishment of a taxable person in 
a place different from the place of economic activity of that taxable person, the service 
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is taxed at the place where the fixed establishment is located. Unless there is 
evidence of the abuse of rights, only the taxable person receiving the service is 
responsible for determining where the services are being provided. 

When determining whether the services are actually provided by the fixed 
establishments, the taxable person should pay particular attention to whether [1], [3-5]: 

• the contract or order identifies the fixed establishment as the recipient of 
services; 

• the establishment is the entity paying for the service or whether the costs are 
actually borne by this entity; 

• the nature of services enables to specify the particular fixed establishment 
which the services were provided for. 

If the customer's VAT number on the invoice is the same as that assigned to the 
fixed establishment, it can be assumed that services are provided to the fixed 
establishment, unless proven otherwise. 

Case no. 6 – An invoice from a Czech carrier with the fixed establishment in the 
Slovak Republic – a Slovak VAT payer receives an invoice for the transport of goods 
from the company from the Czech Republic, which has a fixed establishment in the 
Slovak Republic. The Czech VAT has been applied on the invoice for the transport 
from the Czech Republic to the Slovak Republic. 

In this case, it is essential which city the transport was actually carried out from, 
i.e. whether the carrier used vehicles from its fixed establishment in the Slovak 
Republic, or used vehicles that are included in the company's assets in the Czech 
Republic [2], [3]: 

• If vehicles from the fixed establishment in the Slovak Republic were used for 
the performance of the transport, i.e. the transport would be provided by a 
VAT payer in the Slovak Republic for a customer also from the Slovak 
Republic, an obligation to issue an invoice with the Slovak VAT and the 
VAT number assigned by the Slovak Republic would rise, as the subject of 
VAT in the Slovak Republic and the person liable to pay tax, according to § 
69 paragraph 1 is the supplier of the service – the carrier. 

• If the service of the transport of goods would be provided from the place of 
the parent company in the Czech Republic (there would be the Czech VAT 
on the invoice applied), then according to § 15 paragraph 1 of the VAT Act, 
the place of supply of services (and therefore the subject to tax) is located in 
the Slovak Republic - in the country  of the service recipient’s seat. 
According to § 69 paragraph 3 of the VAT Act the tax recipient is liable to 
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pay tax. In this case, the Slovak taxpayer carries out the reverse charge of the 
received service, at the same time in accordance with § 49 paragraph 2 - 4 of 
the VAT Act he is entitled to deduct the assigned VAT. 

In the given case it is necessary to reassess the correctness of the invoice which 
has been issued with the Czech VAT, and the issuer should correct it. 

The transport of goods in the Slovak Republic for a foreign person 

If the transport of goods on the territory of the Slovak Republic is carried out for 
[1], [4], [5]: 

• a taxable person from another Member State - the place of supply according 
to § 15 paragraph 1 of the VAT Act is the recipient of the service, the VAT 
reverse charge on the recipient of the service takes place, the invoice is issued 
without VAT, at the same time the carrier is obliged to list the transport of 
goods in the summary statement, 

• a non-taxable person from abroad or from the Slovak Republic - the place of 
supply according to § 16 paragraph 6 of the VAT Act is the place where the 
transport takes place, i.e. the Slovak Republic, the invoice is issued by the 
carrier including VAT. 

Case no. 7 – The transport in the Slovak Republic for an Austrian taxpayer - an 
Austrian entrepreneur who is registered for VAT in Austria, orders the transport of 
goods from Bratislava to Košice from a Slovak carrier – a taxpayer. 

The place of supply of the transport service, according to § 15 paragraph 1 of the 
VAT Act is Austria. The carrier shall issue an invoice without VAT, transport shall be 
listed in the summary statement. 

Transport in case of the export of goods 

In case of the transport of goods connected with the export of goods from the 
Slovak Republic to a third country, the place of supply of the transport services is [1], [4-
6]: 

• If the recipient of the service/the carrier is another person than a taxable 
person – the transport is exempt from VAT. According to § 47 paragraph 6 
of the VAT Act the services including transport services and related additional 
services, which are directly connected to the export of goods are exempt from 
VAT, eligible for the deduction of VAT. 

• If the service recipient/carrier is a taxpayer - the place of supply is 
determined according to § 15 paragraph 1 of the VAT Act, which means that 
if the taxable person is: 
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o from the Slovak Republic - the place of delivery is in the Slovak 
Republic, as it is a service related to the export of goods which is exempt 
from VAT, 

o from another Member State - the place of supply is the recipient’s 
Member State, the invoice will be issued without VAT, as it is a service 
exempt from VAT, it is not listed in the summary statement, 

o from a third country - the place of supply is situated in the third 
country, the invoice will be issued without VAT, it is not listed in the 
summary statement - this obligation is not applied on third countries [4]. 

Case no. 8 – The transport of goods from the Slovak Republic to Switzerland - a 
Slovak carrier performs the transport of goods from the Slovak Republic to Switzerland, 
the transport was carried out from Slovakia through Austria into Switzerland. If the 
customer/carrier of the service of the transport is: 

• another taxpayer in the Slovak Republic - the place of supply is determined 
according to § 15 paragraph 1 of the VAT Act, i.e. it is the Slovak Republic, as 
according to § 47 paragraph 6 the service connected with the export of goods is 
exempt from VAT, the Slovak carrier shall issue an invoice without VAT. 

• a taxpayer from Austria - the place of supply is determined according to § 15 
paragraph 1 of the VAT Act, i.e. it is Austria, the invoice is issued without 
VAT, as according to § 47 paragraph 6 the service connected with the export of 
goods is exempt from VAT, the Austrian taxpayer will not perform reverse 
charge of the received service, the Slovak carrier does not list the transport in 
the summary statement. 

• an entrepreneur from Switzerland - the place of supply is determined 
according to § 15 paragraph 1 of the VAT Act, i.e. it is Switzerland. The 
invoice is issued by the carrier without VAT, in the summary statement the 
transport is not listed. 

• a non-taxable person (citizen) from the Slovak Republic - the place of 
supply of the service of the transport, according to § 16 paragraph 6 of the 
VAT Act is the Slovak Republic, Austria and Switzerland. The section of the 
transport carried out on the territory of the Slovak Republic is exempt from 
VAT (eligible for the deduction of VAT) as it is the service of transport directly 
connected to the export of goods. The section of the route in Austria will also 
be exempt from VAT, but the Slovak carrier must look for the information 
whether he is or is not obliged to register for VAT in Austria under the 
Austrian VAT Act, as the place of the  transport services performed through the 
territory of Austria is Austria. Similarly in Switzerland, the Slovak carrier must 
look for the information about his obligations connected to the transport service 
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performed on the territory of Switzerland. The carrier would proceed the same 
if the service has been ordered by a non-taxable person from another Member 
State (e.g. Austria), or from a third country (e.g. Switzerland). 

3 Transport in case of the import of goods 

The tax base in case of the import of goods is the customs value of the goods. 
If it is not included in the customs value of goods, it shall be included in the tax base 
when importing goods as well as taxes, duties and other charges payable abroad and 
payable when importing goods except for the tax to be imposed, related costs 
(expenses), such as commission, packing costs, transport costs and insurance costs 
incurred until the first destination in the domestic territory. The first destination in the 
domestic territory is the place listed in the waybill or any other document 
accompanying the goods imported into the country. If no such place is indicated, the 
first destination in the domestic country shall be the place of the first loading of the 
cargo in the country. When reimported goods released for free circulation in the 
customs clearance, the tax base is the value of the processing operations carried out in 
a third country [3]. 

The import of goods shall proceed according to § 48 paragraph 8 of the VAT Act 
- services related to the import of goods are exempt from VAT and the taxpayer/carrier 
who provides such a service, is entitled to the deduction of VAT if the value of such 
services (transport) is included in the tax base. If they are not included in the value for 
customs purposes, when importing goods, in the tax base shall be included also taxes, 
duties and other charges payable abroad and payable when importing the goods except 
for the tax to be imposed, as well as related expenses (costs) such as commission, 
packing costs, transport costs and insurance costs incurred before the first destination 
in the domestic country. 

The first destination in the domestic country is the place mentioned on the 
waybill or any other document accompanying the goods imported into the domestic 
country. If no such place is indicated, the first destination in the domestic country shall 
be the first loading of cargo in the domestic country. 

The taxable amount shall include the costs (expenses) connected to the transport 
of goods to other destination within the European Communities than the domestic 
country if that place is known when importing goods. 

According to § 24 of the VAT Act, when importing goods from a third country, 
the cost of transporting goods to the first destination in the domestic country shall also 
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be included in the tax base. At the same time when importing goods, the cost of 
transporting goods to another destination in another Member State shall also be 
included in the tax base if that place is known when importing goods. If the transport 
of goods connected with the import of goods from third countries is included in the tax 
base of the imported goods, it is then exempt from VAT – according to the provisions 
of § 48 paragraph 8 of the VAT Act. 

If the Slovak carrier shall perform the transport of goods in the Slovak Republic, 
which is a part of the transport of goods from a third country to another Member 
State and if such transport is included in the tax base when importing goods, the 
transport of goods is invoiced with an exempt from VAT. The taxpayer must provide 
evidence through documents, for example a waybill that the transport of goods which 
he has carried out, was a part of the transport of goods from a third country to another 
Member State [1], [4], [7]. 

When transporting goods connected with the import of goods from a third 
country to the Slovak Republic, the place of supply of the transport services is [4]: 

• If the recipient of the service/carrier is a person other than a taxable 
person - the place where the transport or its part is performed (§ 16 
paragraph 6 of the VAT Act), i.e. the transport on the territory of a particular 
country, is liable to tax in the particular Member State on whose territory the 
transport is carried out, and the same as in the Slovak Republic, it is also 
exempt from VAT in the other Member States. 

• If the recipient of the service/carrier is a taxable person - the place of 
supply is determined according to § 15 paragraph 1 of the VAT Act, which 
means that if the taxable person is: 

o from the Slovak Republic - the place of supply is in the Slovak 
Republic, as it is a service connected with the importation of goods, it is 
exempt from VAT if it has been included in tax base when importing the 
goods, 

o from another Member State - the place of supply is the Member State 
of the recipient, the invoice will be issued without VAT, when fulfilling 
the conditions of the exemption from VAT it is not listed in the summary 
statement, 

o from a third state - the place of supply is situated in the third country , 
the invoice will be issued without VAT, it is not listed in the summary 
statement - towards third countries, this obligation does not apply. 
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Case no. 9 – The transport of goods from Switzerland to the Slovak Republic – 
the Slovak carrier shall transport goods from Switzerland to the Slovak Republic, the 
transport was carried out from Switzerland via Austria to the Slovak Republic. If the 
transport service was ordered by [1], [8]: 

• another taxable in the Slovak Republic - the place of supply is determined 
according to § 15 paragraph 1 of the VAT Act, i.e. it is the Slovak Republic, 
as it is a service exempt from VAT, the Slovak carrier shall issue an invoice 
without VAT. 

• a taxpayer from Austria - the place of supply is determined according to § 
15 paragraph 1 of the VAT Act, i.e. it is Austria, the Slovak carrier shall 
issue an invoice without VAT, because the service is exempt from VAT, the 
Austrian taxpayer shall not perform reverse charge of the received service, 
the Slovak carrier does not list the transport in the summary statement. 

• an entrepreneur from Switzerland - the place of supply is determined 
according to § 15 paragraph 1 of the VAT Act, i.e. it is Switzerland. The 
invoice is issued by the carrier without VAT, it is not listed in the summary 
statement. 

• a non-taxable person (citizen) from the Slovak Republic - the place of 
supply of transport services, according to § 16 paragraph 6 of the VAT Act, 
i.e. Switzerland, Austria and the Slovak Republic. The section of the 
transport service carried out on the territory of the Slovak Republic is exempt 
from VAT  (eligible for deduction of VAT) as it is the transport service 
included in the tax base of imported goods. The section of the route in 
Austria will also be exempt from VAT, but the Slovak carrier must look for 
the information whether he has or has not any obligations in Austria 
according to the Austrian VAT Act, as the place of the performed transport 
service through Austria is Austria. The same in Switzerland, the Slovak 
carrier must look for the information whether he has or has not any 
obligations connection with the performed transport service on the Swiss 
territory. The carrier would proceed the same if the service was ordered by 
a non-taxable person from another Member State (e.g. Austria), or from a 
third country (e.g. Switzerland). 

According to the conditions in force in the VAT Act in each Member State, the 
section of the transport of goods via a Member State shall be exempt from VAT if 
such transport is a part of the tax base when importing goods, whereby the goods can 
be released for free circulation in customs clearance in the Member State where the 
goods enter the territory of the EU or the Member State in which the transport of 
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goods ends. Each Member State in its VAT Act exempts the part of the transport of 
goods through its territory from VAT when fulfilling the condition that the transport of 
goods is included in the tax base when importing the goods [2], [8-11]. 

4  Conclusion 

The service of transport of goods is an essential part of the merchandise trade, 
which is in a wider range crossing the borders of the Slovak Republic. These services 
are supplied by carriers and senders whose subject of activity is the supply or 
acquisition of transport. 
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Resume 

For the application of the correct mode for the transport of goods it is essential 
to know where the subject of taxation is placed, i.e. the place of the supply of the 
service of the transport of goods. You also need to know when the supply of goods is 
exempt from tax and how the right to exempt should be demonstrated to the tax 
authority. 
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FACTORS AFFECTING THE WAREHOUSES 
LOCATION WITH ACCENT ON COMMUNICATION 

WITH THE EXTERN ENTITIES 

Jan CHOCHOLAC, David HRDY, Anastasiia KUPTCOVA, Petr PRUSA 

1 Introduction 

This paper deals with the factors influencing the new warehouse location with 
accent on necessary communication with the external entities. The objective is to 
perform, based on the statistics of the World Bank, the comprehensive comparison of 
this indicator in terms of individual countries and to declare where is what level of 
administrative burden and necessary communications with the external entities. This 
indicator may be one of the key factors in the matter of new warehouse location, by 
which the prospective investor will decide where its business plan will be 
implemented. 

2 Factors affecting the warehouse location  

There is a large amount of factors that affect the location of the warehouse. To 
name at least the following basic ones [1,2]: 

• the price of industrial land, 

• quality of industrial land, 

• price of workforce (labor cost), 

• quality of workforce, 

• availability of workforce, 

• availability of transport infrastructure, 

• cost on transport infrastructure, 

• construction cost, 

• quality of carriers, 

• selection of carriers, 

• tax structure, 

• potential for further expansion, 

• ecological aspects, 

• impact on economic situation of the region, 
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• impact on traffic situation of the region, 

• administrative complexity of the project. 
Nowadays, the administrative complexity of the project, which may be expressed 

in terms of the interaction of managers with the external entities, which include 
notaries, cadastral offices, architects and other entities that are necessary for the 
successful implementation of the whole project, is very important. 

The extent of necessary interaction of managers with the external entities 
regularly has been monitored by the World Bank and it has been processing the global 
statistics since 2005 [1].  

3 Statistics of the World Bank 

Since 2005, the World Bank has annually monitored the indicator of number of 
procedures required to build a new warehouse. In fact, it represents the number of 
interactions between the company employees or managers with all the external 
entities, like the employees of state administration and local governments, public 
inspectors, notaries, cadastral offices and employees of cadastral offices, technical 
experts, architects and engineers [1]. 

The World Bank has been collecting the data based on a standardized research in 
order to ensure the comparability across the economies and also in terms of time. The 
research itself has been carried out almost by 9,000 of local experts including lawyers, 
business consultants, freight forwarders, government officials, etc. [1]. 

3.1 The indicator development in the Czech Republic and neighboring countries 
The development of indicator of the number of procedures required to build a 

new warehouse in terms of number of actions in relation to the external entities has 
had constant trend in the Czech Republic. The statistics of the World Bank states that 
in period 2005 to 2014 it was necessary to perform 24 interactions with the external 
entities in order to build a new warehouse.  

Even Poland (24 necessary interactions) showed the same administrative burden 
in 2005 and 2006, however, between 2007-2014, it was reduced this burden for 
businesses on the current value of 19 interactions. 

Between 2005 and 2008, Austria and Slovak Republic had the same values of 
this indicator (10 necessary interactions), however, since 2009 until now, in Austria, 
one interaction has been added within the administrative complexity. Therefore, it can 
be stated that the number of required interactions in relation to the external entities in 
Austria is equal to 11, while in the Slovak Republic, it has been remained, throughout 
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the whole time period of this indicator monitoring, at its constant value of 10 required 
interactions. 

From the perspective of the Czech Republic and its neighboring countries, in 
terms of the number of necessary interactions, Germany has the most appropriate 
situation. From 2005 to 2014, Germany kept the value of this indicator at the constant 
level at 8 necessary interactions, which is also declared in Fig. 1. Conversely, the 
greatest extent of interaction, when building a new warehouse, must be carried out by 
employees and managers of the investor just in the Czech Republic. There are 24 
interactions [1-4]. 

Fig. 1 The development of indicator of the number of required interactions with 
the external entities when building a new warehouse for the Czech Republic and the 

neighboring countries in years 2005 - 2014  

 

Source: [1] 

 

3.2 Countries with the highest value of indicator of necessary degree of 
interaction with the external entities 
Based on the statistics of the World Bank, it can be stated that the highest 

necessary degree (extent) of interaction in 2014 was registered in Moldova (up to 27 of 
required interactions); further in Guinea (26 of required interactions); India, 
Kazakhstan and El Salvador (25 of required interactions), Czech Republic, the 
Philippines and Tajikistan (24 of required interactions), see Table 1.  
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From these statistics, thus, it can be concluded that in terms of this indicator, the 
Czech Republic is one of the countries where is the high administrative complexity 
and communication with the external entities, because the Czech Republic, in terms of 
210 compared countries, ranked at the 6. - 8. place by the number of necessary 
(required) interactions, together with the Philippines and Tajikistan.  

Tab. 1 Countries with the highest value of indicator of necessary degree of 
interaction with the external entities in 2014 

The number of 
required 
interactions 

27 26 25 24 

Country Moldova Guinea 
India Czech Republic 
El Salvador Philippines 
Kazakhstan Tajikistan 

Source: [1] 

 

3.3 Countries with the lowest value of indicator of necessary degree of 
interaction with the external entities 
The lowest value of necessary degree of interaction with the external entities is 

specific for a special administrative region of the People's Republic of China - Hong 
Kong, where the employees and managers, during the construction of a new 
warehouse, must perform only 5 interactions with the external entities. 

Very low values of necessary interactions are specific even for Denmark, Spain, 
Ethiopia, Guyana, Jamaica, Sweden, and Thailand (only 7 necessary interactions. Only 
one extra interaction (it means 8 interactions) is specific for the investors in Cyprus, 
Germany, France, Georgia, Haiti, Ukraine, Iraq, Kenya, Congo and Montenegro. 

Nine necessary interactions with the external entities must be ensured by 
Barbados, United Kingdom of Great Britain and Northern Ireland (GB), Venezuela 
and Maldives. 

An overview of countries with the lowest values of indicator of necessary degree 
of interaction with the external entities, during the project of new warehouse 
implementation, is shown in Table. 2 [1-4]. 

Tab. 2 Countries with the lowest value of indicator of necessary degree of 
interaction with the external entities in 2014 

The number of 
required 
interactions 

5 7 8 9 
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Country Hong Kong 

Denmark Cyprus Barbados 
Spain Germany GB 
Ethiopia France Maldives 
Guyana Georgia Venezuela 
Jamaica Haiti 

 

Sweden Ukraine 
Thailand Iraq 

 
Kenya 
Congo 
Montenegro 

Source: [1] 

3.4 Countries with the significant development of indicator of necessary degree 
of interaction with the external entities 
The most significant development has been registered in the Russian Federation, 

where in 2005, it was necessary, for building a new warehouse, to perform up to 51 of 
interactions with the external entities. Within 10 years, however, there has been a 
massive reduction, only at the level of 20 interactions. Therefore, it can be stated that 
this number has been reduced by 31 interactions, which corresponds to about 61%. 

The significant development was also observed in Sierra Leone, where a decline 
of 24 interactions was registered, or in Malaysia, where the number of interactions was 
reduced by 23 of interactions.  

In any of the analyzed countries, the increase of administrative burden, or 
communication with the external entities was not observed. These indicators were 
compared in years 2005 - 2014, or since the moment when this indicator began to be 
monitored [1-4]. 

Fig. 2 shows the development of indicator of necessary degree of interaction with 
the external entities in countries where the most significant development were 
registered in years 2005-2014. 
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Fig. 2 Countries with the significant development of indicator of necessary 
degree of interaction with the external entities in years 2005 - 2014 according to data 

availability 

 

Source: [1] 

4 Conclusion 

This article deals with the factors influencing the location of a new warehouse 
with an emphasis on the necessary communication with the external entities. Based on 
the statistics of the World Bank, processing the comprehensive comparison of this 
indicator from the perspective of individual countries and thus the statement where is 
what level of administrative burden and necessary communications with the external 
entities is the main objective of this article. In fact, this indicator may be one of the 
key factors within the issues of placement of the new warehouse, by which the future 
investor will decide where its business plan will be implemented [1,5]. 

In the Czech Republic, the development of indicator of the number of procedures 
required to build a new warehouse in terms of a number of actions in relation to the 
external entities has had the constant trend while from 2005 to 2014, including the 
statistics of the World Bank, it is stated that 24 of interactions with the external entities 
must be realized in order to build a new warehouse. 



 

-24- 
I/2016 

After processing a comparison with other countries, it can be stated that the 
Czech Republic is one of the countries where the high administrative complexity and 
the necessity of communication with the external entities is required. It can be stated 
because of the fact that the Czech Republic, in terms of 210 compared countries, 
ranked at the sixth to eighth place by the number of necessary interactions, together 
with the Philippines and Tajikistan [1], [5-7]. 

There are also countries where the value of number of interactions is at the level 
of 5. The special administrative region of the People's Republic of China - Hong Kong 
may be considered as an example. The most significant development is characteristic 
for the Russian Federation, where in 2005, it was necessary to perform up to 51 
interactions with the external entities in order to build a new warehouse. Within 10 
years, however, there has been a massive reduction regarding the number of 
interactions - only 20 interactions. 

It is very important to realize that so-called the degree (extent) of project 
administrative complexity, which includes the communication with the external 
entities as well, can be crucial for newcomers investors, therefore, the reduction of this 
degree to the lowest possible level is supposed to be the effort and the objective of the 
local government [6-8]. 

The article was prepared with the support of Student Grant Competition of the 
University of Pardubice, project number: 51030/20/SG550001. The authors are 

grateful for the support. 
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Resume 

The paper deals with the factors affecting the new warehouse location with an 
accent on necessary communication with the external entities. The objective is to 
perform, based on the statistics of the World Bank, the comprehensive comparison of 
this indicator in terms of individual countries and to declare where is what level of 
administrative burden and necessary communications with the external entities. 
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DRAFT SET OF CRITERIA FOR THE INVENTORY 
LEVEL OPTIMIZATION 

Maria CHOVANCOVA, Vladimir KLAPITA 

1 Introduction 

Inventory fulfill important functions in the enterprise, which are depend on 
sufficient inventory level, on the other hand, it is necessary to take into consideration 
the fact, that inventory level has an impact on the financial aspect of the business. 
Inventory comprises 10-25 % of the total assets and its keeping requires costs that 
might constitute 10-20% of the total costs of the enterprise. [5] 

The aim of any enterprise is to minimize the inventory level, since; it binds funds 
and incurs the costs associated with their storage and maintenance. On the other hand, 
maintaining the inventory reduces the risk of the deficiency and the resulting risk of 
disruption in the production, which could be causing the decrease in the level of 
customer service. For these reasons, it is necessary to pay attention to their effective 
management. 

There are several models for inventory management, which take into 
consideration some criteria for optimization focused mainly on the cost aspect. The 
paper described a comprehensive range of factors affecting inventory levels, and 
conversely, factors that are influenced by inventory levels throughout the logistic 
chain.  

2 Analysis of the relationship inventory with other parts of the logistics 
chain 

Inventory should be considered as a part of a complex system and should be 
examined their interaction with other components and activities within the entire 
logistics chain, from the choice of supplier to meet the needs of the customer. 

Also, the intensity and character of consumption, as well as choice of supplier 
influences the ordered quantity of inventory that then has an impact on inventory level 
in warehouse and inventory levels in the warehouse subsequently affects the continuity 
production and customer service. [3] 
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On this principle, it can be divided logistics chain into two parts. In the first part 
it will be analyzed, what has influence on the inventory level, and conversely, in the 
second part of the logistics chain will be analyzed, what is depends from inventory 
level. Border between the two parts of the logistic chain represents the production. The 
division of the logistics chain is illustrated in the following figure. 

Fig. 1 Relationship of inventory levels with other parts of the logistics chain 

 

Source: authors 

2.1 The factors affecting order quantity 
The amount order quantity is influenced by [2,3]: 

• intensity of consumption inventories, 
• character of consumption stocks, 
• acquisition costs, 
• delivery conditions of suppliers.  
The acquisition costs are relatively fixed costs, which change by jumping, which 

means that the cost increase happens after exceeding a certain limit the volume of 
supplies delivered (for example figure may be capacity means of transport and so on). 
[2] 

It follows that if only certain parts exceeds the capacity means of transport is for 
businesses in terms of acquisition costs appropriate to order more (fulfilling the 
capacity means of transport), increasing the level of inventory beyond the determined 
of intensity and consumption. This increase in inventory levels can be eliminated if the 
supplier is able to deliver a specified quantity, regardless of the capacity means of 
transport manifested in acquisition costs.  
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The risk of the inventory deficiency and the resulting costs also depend on the 
character of consumption. Therefore, costs resulting from deficiency inventory 
represent another important group of costs. In the case of manufacturing enterprise, 
there occur the costs of disruption in the production. If it is a commercial enterprise, 
these costs represent lost sales. In both cases, these costs also include penalties 
resulting from the disruption in the production or lost sales. These facts are the reason 
for higher inventory levels to aim the prevention of such costs. [1-4] 

In case of deficiency of inventory, the resulting costs can be partially reduced by 
short length of delivery time. The risk of deficiency of inventory can be eliminated if 
the supplier is characterized by a high degree of keeping the delivery time, delivered 
quantity and delivered quality of the goods. [5] 

The following table provides a summary of the factors affecting order quantity: 

Tab. 1 The factors affecting order quantity 

Production Supplier Risk Costs 

intensity of 
consumption 

flexibility in the supplied 
quantity 

the risk that the 
inventory will 
not be used 

acquisition costs 

costs resulting from 
unused inventory 

character of 
consumption 

length of delivery time 
the risk of the 

inventory 
deficiency 

costs resulting from 
deficiency 
inventory 

keeping of delivery time 
keeping of delivered quantity 
keeping of delivered quality 

Source: authors 

2.2 The impact of inventory level to other parts of logistics chain 
Also, the production has an impact on inventory levels in terms of its intensity 

and character, as well as inventory level has affect to the production in terms of its 
continuity. 

The level of inventories also affects to storage and maintenance cost, that are 
variable cost and dependent by quantity in storage inventory. It means that in the 
context of cost reduction, the enterprise seeks to minimize the inventory levels. [2] 

Excessively high inventory levels can also cause the formation of costs because 
of unused inventory, due to their obsolescence, deterioration and so on. The risk of 
potential impairment of inventories the enterprise seeks to avoid minimizing inventory 
levels. [1] 
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Other reason to minimize the inventory is to bind capital in inventory which 
depends on the value of inventory and having an impact on the overall management of 
enterprises. [2] 

Customer - priority for the enterprise represents an important aspect in decision-
making. The level of customer service is an important indicator of competitiveness and 
position of enterprise on the market. Customer service includes, among other things, 
the level of coverage of random demands and that why the importance of holding 
higher levels of inventory. 

The following table provides a summary of the impact of inventory levels on 
others parts of logistics chain: 

Tab. 2 The impact of inventory levels on others parts of logistics chain 

Customers Production Warehouse 

customer service 
continuity of 
production 

storage and maintenance costs 
costs resulting from unused inventory 

costs resulting from deficiency inventory 
binding capital in inventory 

Source: authors 

3 The synergistic effect in logistics chain for draft set of criteria for the 
inventory level optimization 

To optimize the inventory, it is necessary to take into account three areas impact 
of inventory level in the logistics chain [1,6]: 

• customer requirements, 

• characteristics of supplier, 

• the economics of enterprise. 
The following figure illustrated the interaction of these factors: 

Fig. 2 The interaction of customer, enterprise and supplier in the procurement process 
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Source: authors 

3.1 The synergistic effect in logistics chain 
For optimizing the inventory level, it is important to taken into account the 

requirements and needs of customers, which is reflected in the intensity and character 
of consumption inventory in production (sales). The intensity of consumption reflects 
the amount of demand for the products. Character of consumption is specified by time 
interval demand, which can be constant, fluctuating or random. [6,7] 

The more character of consumption is random, the more the risk of the inventory 
deficiency, or conversely, the risk that the inventory will not be used, what are 
associated with the development of costs. The randomness of demand affects the 
continuity of production, which in turn affects customer service. This cycle is 
illustrated in the following figure. 

Fig. 3 Relationship inventory level and customer 

 

Source: authors 

The important part of the proper functioning of the enterprise is the cost 
optimization. In the process of supplying, four main groups of costs arise [1,7]: 

• the acquisition costs, 

• the costs resulting from deficiency inventory, 

• the storage and maintenance costs,   

• the costs resulting from unused inventory. 
To optimize acquisition costs and the costs resulting from unused or deficiency 

inventory, the supplier has an important role. Determining of acquisition costs depends 
on the unit for their calculation. The costs resulting from deficiency inventory are 
associated with a degree the risk of the inventory deficiency, which is affected the 
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reliability of the supplier in compliance with delivery time, delivered quantity and 
quality of supply. In the case the costs resulting from deficiency inventory are already 
incurred, the supplier can affect their amount by length of delivery time. 

Stated factors affect inventory levels, which directly affects the storage and 
maintenance costs and the costs resulting from unused inventory. The following figure 
illustrated the characteristics of suppliers on the enterprise cost through inventory 
levels. 

Fig. 4 The impact of supplier for enterprise cost 

 

Source: authors 

The draft of criteria is based on a comprehensive view on the logistics chain and 
the interaction between its various components and their mutual synergies in the 
inventory, which are illustrated in the following figure. 
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Fig. 5 The synergistic effect in logistics chain 

 

Source: authors 

3.2 Draft set of criteria for the inventory level optimization 
The previous figure shows that the key factors for optimizing the inventories are 

[7,8]: 

• the intensity of consumption, 

• the likelihood the risk of the inventory deficiency, 

• the likelihood the risk that the inventory will not be used, 

• the order quantity. 
The intensity of consumption is determined by customer requirements, which are 

the first criterion proposed a set of criteria to optimize inventory and to ensure 
adequate customer service. Taking into account the customer's requirements is also 
prevent from the risk that the inventory will not be used and the resulting costs. 

The likelihood of the risk that the inventory will not be used and also the risk of 
the inventory deficiency are influenced by the character of the consumption of 
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inventories in production, the length of the delivery time, keeping of delivery times, 
delivered quantity and quality of the goods, which are other criteria of the proposed set 
of criteria for optimization inventory level. Besides that the mentioned minimization of 
the risk that the inventory will not be used, these criteria are met, it is also prevention 
to minimize the risk of the inventory deficiency and ensure the continuity of 
production. 

The final criterion is the flexibility in the supplied quantity, which has impact to 
the order quantity and which has impact to optimized acquisition costs. The result of 
the designed set of criteria is optimal inventory level with adequate binding funds and 
reasonable storage and maintenance costs. The proposed criteria and their reasons for 
the proposal are streamlined in the following table [4-6,8]. 

Tab. 3 Basis, reasons and result proposed criteria 

Basis for the 
proposed 
criteria 

Proposed criteria 
The reasons for the proposal of 

criteria 
Result 

intensity of 
consumption 

customer 
requirements 

customer service 

minimization of 
the risk that the 
inventory will 

not be used and 
the resulting 

costs 
optimal 

inventory level 
with adequate 
binding funds 
and reasonable 

storage and 
maintenance 

costs 

likelihood the 
risk that the 

inventory will 
not be used or 
the risk of the 

inventory 
deficiency 

character of 
consumption 

length of delivery 
time minimization of 

the risk that the 
inventory will 

not be used and 
the resulting 

costs 

continuity of 
production 

keeping of delivery 
times 

keeping of delivered 
quantity 

keeping of delivered 
quality 

order quantity 
flexibility in the 
supplied quantity 

optimized acquisition costs 

Source: authors 

4 Conclusion 

For optimizing inventory levels, it is necessary to take into account a 
comprehensive range of factors affecting it, as well as those which are affected by 
inventory level. These factors are reflected in the draft of inventory optimization, 
which is based on the comprehensive insight into the logistics chain and the interaction 
between its various components and their mutual synergies in the relationship to 
inventory.  
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Draft set of criteria for optimizing the inventory levels take into account the 
needs of customers and enterprise, with taking the suppliers, so the following factors 
need to be taken into account: customer requirements, nature of consumption, length 
of the delivery times, keeping of delivery times, delivered quantity and quality, 
flexibility in the supply quantity and the risk of lack of inventory level or the risk that 
the inventory will not be used [8-10]. 

The result is to determine the optimum inventory level that will ensure continuity 
of production and adequate customer service, with adequate binding funds and 
reasonable storage and maintenance costs. 
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Resume 

The paper presents the proposal of the set of criteria for optimizing the inventory 
level with an emphasis on consideration all components and parts of the logistics 
chain. Proposal of the set of criteria is based on two analyzes. The aim of the first 
analysis is to identify the factors that affect the amount of the order quantity, which 
has a direct impact on inventory levels. The second analysis deals with the impact of 
inventory levels on other components and parts of the logistics chain. In the second 
part of the paper, through a synergy of factors, which are defined by the two analyzes, 
the set of criteria for optimizing inventory, based the interaction between components 
and parts of the logistics chain each other and with inventory level, is proposed. 
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logistics chain, inventory, set of criteria, optimizing the inventory level 
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THE CARRIER'S LIABILITY IN INTERNATIONAL 
TRANSPORT 

Paweł DROZDZIEL, Pavol KONDEK, Bibiana BUKOVA 

1 Introduction 

The current increase in international shipments and the consequential number of 
lawsuits and decisions highlights the need for the knowledge of traffic rights of the 
Contracting States of the performed transport. The increasing number of different 
bodies involved in the international transport (carriers, consignors, intermodal 
transport operators, logistics companies etc.) increases the risk of entitlement/non-
entitlement to claim compensation for damage in the given country. 

From this can be assumed that liability arises simultaneously with the arising of 
liability, which is the case of taking something for transport. 

For the purposes of transport it is true that liability is a sanction for the breach of 
liability or for the rise of legally important facts which the damage is connected with. 
The threat of sanctions can be considered as a potential liability phase, meaning a 
certain possibility of sanctions. 

Efficient use of the rules determining the liability of carriers is the basis of traffic 
right. The liability of carriers for damage, loss, failure to comply with delivery period 
is a problem not only in terms of the particular consignee but the carriers themselves. 

Analyzing international transport legislation is primarily needed to determine the 
risks which can be addressed in general, regardless of the specifications of the 
different national legal systems and transport types. 

It is necessary to analyze in particular [1], [2]: 

• The extent of the carrier's liability for the loss or damage of goods from the 
time of taking the goods to the place of delivery. 

• In case that the arisen liability is non-absolute, what requirements must be 
fulfilled so that the operator is exempt from liability. 

• The extent of service provided for liability within the context of liability 
relations. Is it the obligation of full compensation for the damages or does 
compensation obligations have to be limited. 
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• Determination of the procedural aspects, rules or the determination of the law 
which the accusation for such breach of a contractual obligation is subject to. 

• Defense possibilities. 

• Limitation period. 

• Determination of who will bear the burden of proof. 

Prior to the analysis, it is necessary to give the individual international 
agreements and conventions in force applied in international transport, which are [2-
4]: 

• rail transport - Bern Convention, the Warsaw Pact, 

• road transport - CMR Convention, 

• Water transport - the Hague Rules, the Hague - Visby Rules, Hamburg Rules, 
the rules of Rotterdam, CMNI, 

• Air transport - Warsaw Convention, the Montreal conventions. 

2 Analysis of the extent of liability of the carrier in the different types of 
transport 

When evaluating the analyses it is necessary to take into account the effect of 
factors such as social justice and satisfaction, although to a lesser extent in freight 
transport than in passenger transport where the interest is in protecting the health and 
life of the transported passengers. 

Due to specificities of business relations, contractual freedom and theoretical 
equality of contractors, prevalent in developing internationally acceptable unified 
version is the effort to find a certain equilibrium point in the environment antagonistic 
interests. These interests appear to exist only in the relation carrier - consignor, but in 
the background there are the interests of another important subject, which is the state. 
States have an eminent interest in a functioning system of freight transport and 
subsequently they benefit from these activities directly or indirectly (tolls, excise 
taxes, etc.). The costs for the transport of goods are the major expenditure items of 
carriers. The amount is ultimately reflected also in the consumer prices [1]. 

Based on the basic obligations of the carrier in the transport contract - the 
transport performed properly and in time, it can be concluded that the carrier is liable, 
if the transport is not executed properly, i.e. if the consignment is not delivered intact 
to the authorized consignee or if the deadline set for the transport is exceeded. 
Therefore we distinguish: 
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• liability for damage to the consignment, 

• liability for exceeding the transportation time. 

 

The specific character of the carrier’s liability lies in the fact that this liability is 
based on an objective principle. The carrier is liable for damage incurred from the 
moment of taking the consignment until the moment of delivering the consignment to 
the consignee. Thus, the carrier is responsible for the outcome of its activities. 
Liberating reasons to relieve the carrier from liability are [1], [3], [4]: 

• force majeure, i.e. a circumstance which the carrier could not have avoided or 
overcome. 

• damage caused by the consignor or consignee e.g. when loading, by poor 
fixation of goods or when unloading cargo, 

•  consignment error, error or unsuitability of the packaging, 

• specific characteristics of the consignment (corrosion of metal, glass 
refraction, etc.). 

If the carrier proves that the damage occurred at least for one of those reasons, he 
is exempted from liability for it. The legal calculation of liberating reasons is 
exhaustive, and therefore transport timetables cannot expand the liberating reasons. 

The carrier compensates, if his liability is not excluded, only for the damages and 
only in cash. The carrier does not compensate for lost income. Consignees do not have 
the right to claim damages by restoring into the previous condition. If the carrier 
exceeds the transportation time, he is liable to the consignee with material sanctions. 
The carrier must pay the accounted material sanctions, regardless of whether the 
consignee suffered damage on the consignment or not. 

The amount of the penalty is determined in the corresponding transport 
regulations. The carrier is also liable for other damages which occurred as a result of 
exceeding the transport time. The carrier, in such case, is liable for the damage even 
when the consignment arrived intact, but the recipient "suffered" other damage. The 
amount of such damage compensation is limited by the amount of carriage fees and the 
carrier may include the material sanctions which he had to pay for exceeding the 
transportation time.  
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3 Claiming of rights of the consignee from the transport contract 

Specificity in the claiming of rights from the transport contract is the obligation 
to claim rights at the carrier concerned. The consignee cannot claim his right at the 
arbitration without firstly claiming his rights at the carrier. The claim must be lodged 
in time, i.e. depending on the provisions of the transport regulations of the carrier. The 
claim must be accompanied by documents which are determined in the corresponding 
transport regulations. Original transport documents must be enclosed. If the carrier 
rejects the claim or meet the claims only partially, or if the carrier does not meet the 
complaint within the appointed time, the consignee may address his claims to the 
commerce arbitration. 

3.1 Liability of contracting parties in railway transpo rt 
In case of total or partial loss of goods, the carrier is without further 

compensation obliged to pay compensation, which is calculated according to prices on 
the stock exchange or according to the market prices, if neither is available, then 
according to the general value of the goods of the same kind and quality at the day and 
place of taking the goods for transport. The maximum amount of compensation is 
17 SDR per kilogram of gross weight. 

The value of the consignment is determined by the stock exchange price, if there 
is no stock market price, then according to the current market price and if there is 
neither the stock exchange price nor the current market price, then according to the 
general value of the goods of the same kind and quality [3], [4]. 

In case of loss of a railway vehicle, an intermodal transport unit or their parts 
transported on own wheels, the maximum compensation without further 
compensation, is the average value of the vehicle, intermodal transport unit or its parts 
at the day and place of loss. If the day and place of loss cannot be determined, the 
maximum compensation is the amount of the day and place of receiving. 

The carrier also pays the carriage fees, customs duty and other costs paid in 
connection with the transport of the consignment which has been lost, except for 
excise duties for goods transported with tax exemption. 

The carrier cannot refer to the limitation of liability if it is not proven that the 
loss in the circumstances of the case are not due to causes which were decisive for the 
permitted values. 

When transporting multiple pieces of goods on one waybill, the loss is calculated 
for each piece of the consignment separately, if their weight in the waybill is stated 
separately or if it can be ascertained otherwise. In case of the total loss of the goods or 
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the loss of individual parts, when calculating the amount of compensation no 
reductions due to the loss of the goods is taken into account [3-5]. 

In case of damage caused by exceeding the transport time, including defects, the 
carrier is obliged to pay compensation, which may not exceed the quadruple of the 
carriage fees. 

3.2 Liability of contracting parties in road transport 
The carrier in accordance with the provisions of the CMR Convention is obliged 

to pay compensation for total or partial loss of the consignment incurred from the 
moment of taking the consignment for transport to the moment of its delivery. The 
compensation shall be calculated from the value of the consignment at the place and 
time of its acceptance for transportation. The value of the consignment is determined 
by the stock exchange price, if there is no stock market price, then according to the 
current market price and if there is neither the stock exchange price nor the current 
market price, then according to the general value of the goods of the same kind and 
quality. The CMR Convention contains the detailed provisions for the definition of the 
carrier's liability that are in some respects very different from the provisions of the 
carrier's liability in the national legal provisions. The CMR Convention provides that 
the compensation shall not exceed the determined amount per kilogram of 
missing gross weight. In the original version of the CMR Convention the carrier's 
liability was depending on the value of the gold franc. The approval of the Protocol to 
the Convention on the Contract for the International Carriage of Goods by Road 
modifying Article 23 and its subsequent ratification (possibility of ratification since 
1978) resulted in a significant reduction of the liability of carriers in the contracting 
country, because the gold franc is replaced by the unit of Special Drawing Rights 
(SDR) [1], [5], [6]. 

It can be therefore assumed that according to the CMR Convention an 
international carrier is obliged to compensate the owner of the goods transported for 
each kilogram of destroyed, damaged or lost goods by the amount of 8.33 SDR, i.e. 
based on the exchange rate of the SDR and EUR. In addition he must pay for the 
freight fees, customs fees and other expenses associated with the transport of the 
consignment. 

3.3 Liability of contracting parties in water transport  
In connection with the liability of the contracting parties – the carrier and the 

consignee - it is necessary to state that [1], [6-8]: 

• the carrier is liable for: 

o the vessel’s call for loading, 
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o timely and proper delivery of the cargo to the port of destination 

• consignee is liable for: 

o proper informing of the carrier about the type and characteristics of 
the cargo intended for transportation, 

o timely delivery of cargo to be transported. 

If the vessel is called by the carrier for loading with a delay of more than 8 days, 
he shall pay to the consignee the actual costs for the period of the storage of goods 
(except for 2 days) to a maximum of 1% of transport fees per day. The 
consignee/sender after 8 days from the agreed date of the vessel’s call has the right to 
terminate the transport contract. 

If the carrier fails to deliver the cargo within 8 days after the agreed date or 
delivers the cargo in a smaller quantity (volume) as agreed in the order for carriage, 
the carrier has the right to terminate the contract of carriage (refuse the carriage), and 
claim from the carrier a penalty of 50% of the value of the transport fees for the entire 
undelivered amount or claim a penalty for the delay of the vessel. 

If the consignee informs the carrier at least 10 days before the agreed date of 
delivery that he is not able to meet the deadline, the penalty will be reduced by one 
third. 

The consignee is relieved from the liability of paying the penalty as above 
mentioned if [1], [2]: 

• the originally determined cargo to be transported in the same port and date 
was replaced by another cargo without affecting the contract value of the 
transport fees, additional costs and maintaining the suitability of the called 
vessel to carry this type of replaced cargo, 

• the originally determined cargo to transport in the same port and date the 
consignee based on the consent of the carrier is replaced by another cargo 
and another port in the direction of the original voyage, without affecting the 
contract value of the transport fees and the date of transport. 

The carrier is responsible for the timely and proper delivery of cargo from the 
port of departure to the port of destination in accordance with the delivery terms. 

The carrier is responsible for the taken cargo to transport, from the moment of 
taking the cargo on the ship (loading) and ends at the moment the cargo is delivered by 
the vessels (unloading), what shall be confirmed by filling in a corresponding form. 
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The carrier is liable for the accepted or delivered cargo from the moment of 
taking the cargo from the warehouse and ends at the moment the cargo is delivered to 
the warehouse, what shall be confirmed on a corresponding warehouse document. 

The carrier is liable for damage caused by the loss or damage of the freight 
within the scope of its actual value. The value of consignment shall be determined 
according to the data from the tax document (invoice) of the consignee. 

The carrier is liable for the damage caused by the loss, damage or destruction of 
the cargo, if it was caused by the following obstacles that could be prevented [1], [3-
5]: 

• natural disasters (force majeure), other imminent danger and unforeseeable 
circumstances on the Danube (earthquake, dense fog, floating ice, low or 
high water level etc.), 

• measures and regulation of state and administration authorities (arrest, 
detention, quarantine etc.), 

• acts of war and other violent actions (diversity, mutiny, piracy, terrorism, 
etc.), 

• organized activity of workers and employees (strike, passive resistance etc.), 

• negligent or intentional action of the consignee, 

• hidden defects, 

• natural feature of the freight to lose its original properties (oxidation, 
corrosion, temperature effects etc.) or the destruction of the cargo caused by 
rodents, insects and the like. 

• natural loss of freight, 

• damage to the cargo at the time of loading / unloading carried out by the own 
means of the consignee. 

The carrier is not liable for the incomplete, damaged or deteriorated cargo if the 
recipient does not prove the fault of the carrier in cases where [1], [3]: 

• the cargo was transported to the port of unloading with intact seals of the 
consignor / consignee on cargo compartments, seals of another company 
authorized by the consignor/consignee, seals of a neutral competent 
organization authorized by the carrier, seals of the customs authorities or 
seals of border customs authorities, 

• when the original seals have been broken in border inspection of the vessel 
during the voyage, 
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• the cargo was properly (solid) delivered with an intact container, with no 
apparent sign of opening during the transport, 

• transported cargo was accompanied. 

If the consignee does not inform the carrier about dangerous characteristics of the 
cargo or if the cargo was handed over with giving a false name and the carrier at the 
time of takeover had no opportunity to verify the characteristics of such a cargo and in 
case of circumstances of the endangerment of the ship, other cargo or passengers, the 
carrier may unload the cargo at any time, dispose of or destroy without paying 
compensation and transferring all costs to the consignee. 

If dangerous characteristics of the cargo are detected prior to loading of the 
vessel, the carrier has the right to refuse to take such cargo and claim compensation. If 
dangerous characteristics of the cargo are detected during transport or unloading with 
its subsequent destruction or disposal, the consignor/consignee shall pay the carrier the 
full value of the transport fees, including compensation for the unloading, destruction 
or disposal of the cargo. 

3.4  Liability of the contracting parties in air transp ort 
The maximum compensation (damage, loss of goods or delay) by the air carrier 

is 17 SDR per 1 kg gross weight. Unless the consignor has made, when handing the 
goods over to the carrier, a special declaration of interest in delivering the goods at the 
place of destination and has paid an additional amount if the case requires to do so. In 
this case, the carrier will be obliged to pay an amount not exceeding the declared 
amount, unless he proves that this amount is greater than the consignor's actual interest 
in the delivery at the place of destination [1], [6], [7]. 

3.5 Liability of the contracting parties in the sea transport 
 The UN Convention on Contracts for the international carriage of goods (wholly 

or partly) by sea - Rotterdam Rules determine the responsibility primarily of the 
carrier for the transportation of cargo. The time of the carrier’s liability begins from 
the moment the carrier or the performing party takes the cargo for transportation and 
ends at the moment the cargo is delivered to the consignee. To determine the amount 
of compensation in case of loss or damage of the cargo, decisive is the value of the 
cargo at the place and time of delivery. 

The value of the cargo depends on the stock exchange value, if the cargo (goods) 
does not have a stock exchange value, then on its market value, and if none of these 
values can be identified, the value of the cargo is the general value of the goods of the 
same kind and quality at the place of delivery. 
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In case of delay, the entitlement to compensation ceases, if no claim was 
addressed due to the late delivery of the cargo within 21 days from the date of delivery 
of the cargo. If complaints are applied in relation to the performing party that has 
delivered the cargo, it has the same effect as if it was applied to the carrier himself. 
This also applies in reverse. The scope of the carrier's liability is limited by this 
Convention, to 875 SDR per transported unit or 3 SDR per kilogram of gross weight 
depending on which amount is higher. 

The carrier has the possibility to agree with the consignor a higher liability limit, 
the consignee also has the right to declare in the transport contract a higher value of 
the consignment. 

The carrier's liability for loss due to delayed delivery of the cargo is limited to 
2.5 times the transport fees. 

3.6 Liability of the carrier in the FIATA FBL 
FIATA FBL (FIATA B/L) is the most significant and elaborate transport 

document. FIATA FBL as a bill of lading enables the delivery of the transported cargo 
if the original of the bill of lading is presented. FIATA FBL can be issued as a 
document transferable, as well as a document non-transferable. FIATA FBL is 
negotiable if not labeled "nonnegotiable". It may be issued as a marine bill of lading 
(B/L). In terms of time the consignor’s liability determined within the section between 
the takeover and delivery of the consignment. FIATA FBL terms precisely define the 
conditions for the liability of the shipper. 

If the consignor issues the FIATA FBL document, he is fully liable for the 
performance of the transport, the so-called limited liability of the carrier, as 
determined by the corresponding international convention or according to the 
mandatory provisions of the particular law of the country where the bill of lading was 
issued. 

The unusual form of liability of the consignor is based on the "UNCTAD/ICC 
Rules for Multimodal Transport Documents" issued by the International Chamber of 
Commerce ICC. If the multimodal transport involves water transport, the consignor 
pays compensation to the consignment of 2 SDR per kg gross weight up to a 
maximum of 666.67 SDR per package or transport unit in case of loss or damage. 
However, if the multimodal transport is not performed also by water transport, the 
compensation paid by the consignor is set at 8.33 SDR per kilogram of gross weight. If 
it is possible to precisely determine the starting point of the damage or loss of the 
consignment in the given state, the consignor’s liability and compensation for damage 
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is determined by the national or international law, applicable to the given type of 
transport [1]. 

If the contracting parties expressly stated in the contract, the consignor as the 
issuer of the FIATA FBL document may also be liable for an eventual delay in 
delivery of the consignee. The maximum limit of this liability is then up to twice the 
total amount of the multimodal transport fees. 

The summary of compensation in international transport according to the 
transport type in accordance with international conventions in force is shown in Table 
No. 1. 

Tab. 1  The summary of compensation in international transport according to the 
transport type in accordance with international conventions in force 

 

Source: [1] 

Recommendations for international carriers based on the analysis [1], [8-10]: 

• require from the consignor a written order of transport, 

• ensure a "perfect" condition of the vehicle, 

• insist on the completeness of the waybill by the consignor, 

• comprehensive verification of the cooperating carriers on the transport, 

• careful inspection of the consignment during loading (possible photo 
documentation) 

• determination of contractual penalties beyond international conventions in 
the transport contract, 

• definition of the claims when providing special transport, 

• use the possibilities of insurance protection, 

• in case of litigation solving it out of court. 
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4 Conclusion 

Effects of globalization, which significantly affect international relations, trade 
and transport as well is becoming an important element of a comprehensive system of 
international business, meeting the needs of entities of the transport market. It is 
essential to distinguish between the extent of damages and entitlement to damages. 
Extent of damages may be limited while maintaining a corrective fair trade and good 
manners, and such entitlement to damages in the specified extend cannot be waived. 
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Resume 

The current increase in international shipments and the consequential number of 
lawsuits and decisions highlights the need for the knowledge of traffic rights of the 
Contracting States of the performed transport. The increasing number of different 
bodies involved in the international transport (carriers, consignors, intermodal 
transport operators, logistics companies etc.) increases the risk of entitlement/non-
entitlement to claim compensation for damage in the given country. 
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THE ANALYSIS OF THE ENVIRONMENTAL 
IMPACT OF ROAD TRAFFIC IN CITY OF MARTIN 

Marian GOGOLA, Milan VETERNIK 

1      Introduction 

Transport is a major driver of the economic development. Transport provides 
transportation of raw materials, energy resources and own energy, goods, products and 
services, but also the people and information. In terms of the economy may be the 
limiting factor right. Transport is one of the key factors in the development of any 
modern society while itself not a goal but a means of economic development. The 
transport sector in the GDP in Slovakia long been near 6%. The impact of transport on 
the economy is directly reflected in the various sectors of the industry producing 
vehicles, construction, transport infrastructure construction and indirectly in all 
industries producing raw materials, fuels, semi-finished products, components and 
equipment for transport. The impact of transport on economic development in 
Slovakia is currently manifested by an increase in performance of construction 
induced by building highways, maintenance of the road network and reconstruction of 
main railway routes of international importance at higher operating speeds. 
Development of transport currently has a relatively small impact on the development 
of industrial manufacturing sector SR. Transport negatively affects the environment in 
two fundamental aspects: the construction of transport infrastructure and in terms of 
adverse impacts from traffic. Using individual indicators characterizing the trends, it is 
possible to characterize the state and development of transport in Slovakia. 

Growing traffic volumes lead to increased pressure on the environment, 
particularly in relation to climate change and loss of biodiversity. Present efforts to 
counteract this trend at best only slow the rate of increase. The good thing is that 
technological improvements ensure the reduction of air pollution from road transport 
despite the growth in traffic volumes. In the published White Paper on Transport 
(Transport 2050), the proposed ambitious targets for passenger and freight traffic to be 
achieved by 2050. The passenger traffic is to move passengers on medium range from 
private transport to rail by 2050. The freight traffic in transit goods over distances 
exceeding 300 km use rail or water transport - in 2030 a total of 30 % of freight and by 
2050 more than 50 %. 
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2      The impact of transport on the environment 

 Transport plays an important role in social and economic development of the 
state. But on the other hand, in relation to the environment is a source of emissions, 
noise and vibration, it puts pressure on space and cause health and safety risks. 
Negative impacts on the environment are subject to increasing requirements by 
shipping companies in connection with the process of globalization, which translates 
into demands on transport infrastructure. Transport thus negatively affects the 
environment in two fundamental aspects: the construction of transport infrastructure 
and in terms of adverse impacts from traffic. 

2.1      Transport infrastructure in relation to the environment 

The location and construction of transport infrastructure, based on traffic 
requirements society is conditional on local territorial division and character of areas 
(eg protected areas). The SR consists of protected areas and networks of areas of 
European importance NATURA 2000, about one-fifth of the Slovak territory, which 
influences the management of transport corridors. Targeted reconciling all the factors 
in land use planning, including the planning of transport infrastructure (effective land 
use) and respecting the specific features of the region is to achieve sustainable 
character of the environment. [1] 

In the process of projecting the transport infrastructure in order to eliminate the 
negative effects of transport infrastructure on the surrounding landscape, the 
construction itself prevents any assessment of the project construction traffic in the 
process of EIA (Environment Impact Assessment), under the National Council of the 
Slovak Republic no. 127/1994 Coll. on the assessment of environmental impacts, as 
amended. 

In terms of density of transport infrastructure the Slovak Republic belongs to 
the average within the EU. In 2015, the density of the road network of 895.40 km / 
thousand. km2 and the density of railway network 75 km / thousand. km2. SR transport 
network in 2015, consists of 17,963 km of roads and highways, Motorways 
represented 420 km. Length of railways was 3 627.10 km, including electrified 1 
585.90 kilometers. Length of navigable rivers was 228.20 km channel length of 38.75 
km. [1, 2]  

2.2      Traffic operation and Environment 

Negative impacts of different modes of transport are closely linked to by the 
transmission performance that survey for the period 1995-2014 are presented in Table 
1. A review of modal split in passenger traffic in 2014 (Fig. 1) shows that the biggest 
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transport performances are implemented non-public passenger transport and individual 
road transport - up to 75 %, and thus public passenger transport 25 %, with road public 
transport has a share of 12 %, 7 % by rail, urban public transport 3%, air transport 2% 
and less than 1 % inland waterway transport. A review of the performance of freight 
transport in 2014 (Fig. 2) shows that the biggest transport performances are carried by 
road freight transport is 76.63 %, freight trains 21.61 % and a minimum ratio of 1.67 
% by inland waterways and freight 0,08 % air freight. [3, 4] 

Tab. 1 Total passenger transport performance by made 

  1995 2000 2005 2010 2012 2013 2014 
Total passenger 
transport 
performance        
(mill. pass-km) 

41 609 37 390 39 614 35 654 36 110 36 234 36 472 

of which by made 

Railway public 
transport 

4 202 2 870 2 182 2 309 2 459 2 485 2 583 

Road public 
transport 

11 191 8 435 7 525 4 436 4 584 4 388 4 495 

Urban public 
transport 

3 688 1 173 1 399 1 119 1 137 1 145 1 115 

Inland waterway 
transport 

7 4 4 3 4 5 11 

Air transport 186 251 2 465 835 939 948 895 
Individual road 
transport 

17 977 23 929 25 824 26 879 26 935 27 155 27 251 

  
Public passenger 
transport 

19 274 12 733 13 575 8 702 9 123 8 971 9 099 

Non-public 
passenger transport 

22 335 24 657 26 039 26 952 26 987 27 263 27 373 

Source: [3] 
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Fig. 1 Passenger transport performance in 2014 by made 

 
Source: authors 

Fig. 2 Transport of goods in 2014 

  
Source: authors 

Traffic operation has a negative effect on all elements of the environment (air, 
water, soil, fauna and flora). However, most affected by the atmosphere through the 
burning of hydrocarbon fuels in internal combustion engines of vehicles, of formation 
of toxic and carcinogenic compounds (VOC, CO, NOx, SO2, particulate matter, heavy 
metals), and substances that contribute to global warming the Earth's atmosphere  
(CO2, N2O, CH4). Summary results of the annual balance sheet of production of 
pollutant emissions from traffic in the Slovak Republic in the years 1995-2014 is 
shown in Table 2. In terms of the share of transport in total emissions assessed 
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pollutants for the year 2014, a significant share of almost 35% of individual 
automobile transport and up to 55% of road freight on CO emissions. Comparison of 
the proportion of pollutants generated by the different modes of transport is shown in 
Figure 3. [1, 5] 

Tab. 2 Total transport emissions 

Total 
transport 
emissions 
(thous. 
tonnes) 

1995 2000 2005 2010 2012 2013 2014 

CO 156,743 121,909 108,688 49,307 42,667 41,937 36,961 

CO2 4377,592 4319,283 6394,860 6997,699 5647,740 6191,304 5780,233 

NOx 45,452 38,297 41,828 45,548 32,218 35,735 32,055 
VOC 34,116 26,145 20,089 7,758 7,398 7,132 6,443 

SO2 2,490 0,857 0,236 0,254 0,049 0,074 0,047 

TPM 2,648 2,374 2,821 1,571 0,964 1,030 0,900 
PM2 - - - 2,187 1,447 1,551 1,389 

PM2,5 - - - - 1,214 1,302 1,154 

Source: [5] 

Fig. 3 Transport emissions by transport modes in 2014 

 
Source: authors 
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3      Emissions from road transport in Martin 

Air pollution emissions significantly contribute to global environmental 
problems such as climate change and the greenhouse effect. The transport sector is one 
of the important factors of energy issues and environmental problems because it is one 
of the largest consumers of fossil energy sources. Transportation as one of the 
economic sectors is detrimental not only to all the elements of the environment (air, 
water, soil, flora and fauna), but also on health. In evaluating emissions from road 
transport it is necessary to start the development of the economic situation and the 
international economic crisis, which helped fuel consumption. [1] 

Noise is defined as all the sounds that are perceived by people and act on them 
disturbing or burdensome. Consequences concern the disruption of the general 
welfare, barriers to understanding, but also is causing serious sleep disorders, hearing 
loss, cardiovascular system and also affects the human performance. [1] 

In assessing the impact of transport on the environment were analyzed 
following parameters: 

• The level of NOx g/km, 

• The level of CO in kg/km, 

• Noise load in the equivalent noise level in dB. 

The data were processed according to the load of the road network and traffic 
flow composition VISUM PTV program, module HBEFA. 

3.1      The load area from traffic noise 
Noise limits in the external environment governed by Government Ordinance 

no. 339/2006 laying down details on the permissible values of noise, infrasound and 
vibration and on the requirements for objectification of noise, infrasound and 
vibration. 

Urban roads serviced by public transport are classified as zone III., That is 
permissible sound levels from traffic for the reference time interval daily is 60 db. 
Given the fact that this is the current state, it is possible to use correction, increasing 
the permissible values determining the values of environmental noise, pursuant to 
Annex No. 2, Article 1.6 of the Regulation, because it is a condition caused by a 
gradual increase of traffic that is not can limit the available technical and 
organizational measures without significant disruption to transport performance. 
Permissible sound level can be increased by 10 dB, ie 70 dB. 

Despite the use of the correction, from the treatment solution of the present state 
of loading of the communication system of Martin it is apparent that the carrier 
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collecting communications are now significantly burdened not only transport but also 
the increased noise load. This is especially the communication I/18 and I/65D (bypass 
of Martin) and street Jilemnického (I/65), with an estimated noise exposure above 80 
dB streets Jesenského, Bernolákovo, Kohútová that are loaded predicted noise load 
from 75 to 80 db. 

Fig. 4 The load area from traffic noise 

 
Source: [6] 

 
3.2      The load area from transport emissions 

The data presented are the production of gaseous pollutants in g/km for NOx 
driving or nitrogen-oxides. in kg/km ride CO - Carbon monoxide. In order to compare 
the pollution limits set by decree for expressing endangering human health and 
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calculating the concentration of air pollutants in mg/m3, it would be necessary to have 
detailed data about the geometrical route and processed microsimulation of the section 
of the line of communication. However, it is possible to determine which 
communication in the city are significantly burdened by air pollutants. 

Production CO which is currently higher on the following roads: 

• Jilemnického street - estimated production of 26 kg/km driving, 

• Robotnícka street - 32 kg/km, 

• I/18 direction from Žilina to the junction with I/65 - 26 kg/km, 

• I/65D from the intersection of Bystrička street to stretch towards Turč. Teplice - 
30 kg/km driving. [6] 

Similarly, NOx is specified, which is higher on the following relation: 

• The entrance to the city on I/18 - estimated production of 5600 g/km of driving, 

• To bypass I/65D - production exhausts 7800 g/km, 

• Jilemnického street - 6100 g/km, 

• Bernolákova street - 4300 g/km, 

• Kohútova street - 4000 g/km. [6] 

Analysis of the results shows a high emission load around the main city roads 
under the traffic load. Noise burden calculated for a distance of 25 m from the center 
of communication is as high and exceeds the limits. In both cases, the most exposed 
streets are Jilemnického, Bernolákova and Kohútova. 
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Fig. 5 The load area from transport emissions 

 

Source: [6] 

4      Emission load of traffic on the street Jesenského 

In the city of Martin it is also located air quality monitoring station. This station 
is located in the southern part of the city on street Jesenského nearby houses. The 
station is located 5 m from the kerbside frequented driveway to Martin from the south. 

In the measuring station are measured these following pollutants: 
- Carbon monoxide - CO 
- Nitrogen oxides - NO-NO2-NOx 
- Atmospheric particulate matter - PM10, PM2,5 and 
- Benzene - C6H6. 
The following table and chart shows the progress of each pollutant for the years 

2010 to 2014th. 
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Tab. 3 Total transport emissions in Martin 

                             Year 
Pollutant 

2010 2011 2012 2013 2014 

NO2 32,8 25,5 21,9 38 23 

PM10 36,9 35,6 29,1 28 27 
PM2,5 25,1 25,7 18,3 17 17 

CO * 2877 2747 3169 1958 2038 
C6H6 0,6 0,7 0,6 0,5 1,6 

       * The maximum concetration for eight hours  
Source: authors 

 

Fig. 6 The evolution of the pollutant measured in the measurement station  
at Jesenského street 

 
* The maximum concetration for eight hours (values are in the hundreds) 

Source: authors 
 

Despite the increasing number of cars (Ministry of Transport statistics) can be 
in the chart shows that most of the observed values on the street decreases. One reason 
may be the introduction of dedicated bus lane on the street. Jesenského from 2013, 
which is confirmed by the statistics in the chart. 
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4.1      Measures to prevent noise and emissions 

Measures to prevent noise and emissions include the following: 

• regular technical inspection of vehicles, 

• selection of low-noise road surfaces, 

• speed restrictions in relevant areas, 

• road layout and gradients optimised to help avoid unnecessary gear changes, 

• reduction of through-traffic in the vicinity of town centres, residential areas, 

hospitals, schools and places of worship, as well as other areas sensitive to 

noise, 

• restricted access at certain times to protected areas (e.g. heavy goods vehicles 

banned from inner urban areas at night), 

• driver education, for lorry drivers in particular, but also for bus and coach 

drivers, 

• promoting the use alternative means of transport environmentally friendly. 

5      Conclusion 

 Reducing negative impacts of transport on the environment is one of the 
essential preconditions to achieving sustainable mobility, taking into account the 
objectives of EU documents, as well as targets at the national level. Reducing negative 
impacts of transport on the environment should be ensured at the same time optimal 
balance using the potential of the various transport modes, through the transfer of 
transport outputs to more environmentally friendly modes of transport (rail, water, 
intermodal, public mass passenger transport, etc.). One way to bring transport users for 
the use of more environmentally friendly modes of transport is targeted information 
and education society highlighting individual responsibility for the environment. 
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Resume 

 This article deals with analysis of the environmental impact of road traffic. 
Article includes informations about transport emissions by modes of transport in the 
Slovak Republic and also points out the load area of Martin from transport emissions 
and noise. In the article, we summarize emission load of traffic on the street 
Jesenského. To end such measures that need to be made to improve conditions in 
regard to negative impacts on the environment. 
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CASE OF IMPROVING LOGISTICS PROCESSES BY 
COOPERATION MANAGEMENT – CASE OF SIPE, 

LTD. (SLOVAK REPUBLIC) 

Martin HOLUBCIK 

1 Introduction 

The company Sipe is characteristic type of small business with 10 - 49 
employees on the Slovak construction sector.  Sipe operate in production area of 
various types of floor, e.g. concrete, paving stone, epoxy and polyurethane floors, 
paves, road and parking areas.  

Current changes and turbulences of environment encourage to creation of new 
business cooperation connections. Their success depends on strategy management of 
cooperation actors. One of the forms as in cooperation environment achieve 
improvement is improve management of group of companies. The innovation of 
management thinking heading to setting the process of formation conditional synergy 
effects. Cooperation represents base for design strategy recommendations for needs, 
e.g. increase of synergy effects and implementation of selected processes as tools for 
increase performances. 

 Information specified in this article was obtained from observations (internal and 
external) environment of the company Sipe. Within the logistics factors of company 
Sipe are expected increase performances and improvements in these factors: inventory 
management (material and machines transfer for production), speed and time factor. 

Poor knowledge of logistics in companies causing strategy disadvantage. 
Mapping logistics process their optimization highlights space, processes, functions 
which are necessary for daily operations in production process. This article discusses 
about current status of logistics processes and also their improvements. The 
importance of logistics is currently growing. Business is seeking new ways to solving 
problems, how to be more productive at lower costs, how make better use of materials, 
places and time. 

Logistics in the constructs industry is vital. The systems are limited by the ability 
of company, requirements of customer and possible performance. Therefore it is 
highly valued optimization of processes in each system. Optimization reveals poorly 
managed and carried out processes which caused reduction of competitiveness and 
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lower value to customer. On the other hand optimization can save costs and remove 
unwanted waste. 

2 The basics of cooperation in business  

From the past perspective to present cooperation can be seen in various context, 
not only in human history but also in animal’s behavior. Cooperation like competition 
is congenital. From this point of view it should be consider cooperation as medium 
which arises from different purposes in represent environment. This environment is 
characteristic by effective use of resources and technologies, obtaining references, 
reducing costs, etc.  

The various logistics processes, relations between companies, partial systems in 
business environment it is necessary to manage and guide with managing tool. This 
tool helps achieve goals of individual companies, groups of companies or whole 
society. Precisely the Management offers various approaches, methods, techniques and 
procedures used in the field.  

In the past management was focused inside the company but in current turbulent 
environment requires dynamics reaction. It is effective cooperation of business 
companies. Current management is focused to managing cooperation through various 
problems and challenges. The dynamics of business environment should be seen as 
various interaction and reactions caused by interferences in this market. Current 
market environment creates clash between customer demand and competition in the 
terms of using resources, transformation processes and manufactures of companies. 

Koonts and Weihrich [5] states that management is process of creating and 
maintaining the particular environment in which individuals working together in 
groups and effectively reach selected targets. 

One of the areas where management came across is cooperation management. It 
is management of entity and processes in particular environment for certain purpose 
which can bring synergy effect and also increase competitiveness of stakeholders. It is 
necessary to manage cooperation relations in front of defined purpose. The most 
common examples of these are clusters and networks, alliances and merges. 

Sedlak et al. [6] state difference between management and business and it is that 
management provides business to put into practice. Content side of business is 
innovation activity which provides market economy into dynamic movement. One of 
the supporting tools of innovation activity is cooperation in the field of science and 
research, also common information sharing and mutual communication or education. 
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Very cooperation environment contributes into dynamics of environment in various 
areas and different purposes.  

In my previous article about cooperation [2] today's environment is characteristic 
by various forms of cooperation with a group of companies or other business subjects. 
In this environment is need to keep position in the market, retain the customers and be 
competitive. Cooperation is the knowledge about cooperative environment which is 
necessary for the proper steps leading to cooperation management. This fact can be 
used in various business fields, such as development of manufacturing, transport and 
information technologies in industrial logistics. 

Soviar et al. [8] state important applying foundation of business environment: 
none market subject acting alone in isolating environment but it is part of broader 
system. Mutual interaction of each subjects determine the possibility of their survival 
in the market. Management of these relations in these systems (social organizational 
unit or group of companies) is always based on application of management. This is 
important to mark as cooperation management. 

According to Zhang [11] cooperation management forms a basis for solving of 
all managerial problems and also provides conditions for creating systems of 
cooperation base on efficient use of resources and technology. 

Vodák et al. [10] pointed out three recommendation for effective use of 
cooperation management in company collaborations: a) use of company cooperation 
potential; b) build information system to support effective exchange of information 
between partners in cooperation; c) create suitable environment for supporting creation 
of cooperation. They summed up that: “Cooperation management is effective and 
pragmatic management of cooperative relations between independent organizations or 
individuals for purpose of raising of theirs competitiveness.” 

Vodak´ s idea needs to be supplemented by Soviar et al. [7] which state: “Basic 
principle of cooperation strategy is analytical and detailed creation of relationships 
with partners.” and also report that cooperation strategy must follow corporate strategy 
main principles and it should be created by corporate managers. 

Subsequently it should be noted that system of cooperation management is 
creating by group of elements with mutual interactions and these interactions must be 
manage and direct to reaching its targets (private, shared, or both).  

Creating and managing effective cooperative relations for the synergic effect is 
prejudicial to aspect of successful cooperation. Measuring performance in 
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"synergistic" connections is the basis for the strategic management of cooperating 
companies. [3] 

2.1 Synergy in cooperation 
The synergetic effect can not be underestimated in current circumstances. It is 

necessary to managing and creating effective relations through cooperation between 
participants in market. The dynamics and chaotic of current environment pushing up 
into conflict with competition companies. It is obvious that the present managers must 
understand and set processes in cooperation companies properly and so create 
conditional synergy effects.  

In the management field Jones et al. [4] defined synergy as value which is 
created by two cooperation division and common value of these two division is greater 
than value if they worked separately. Similar definition point out Goold and Campbell 
[1] who consider synergy as the effect of interaction and cooperation acts between the 
sub-business units which resulted in creating addition value of relations.  

Author Vodák et al. [9] state that the process of system alignment for companies 
integrate cooperation approaches and methods which lead to utilization of production 
factors.  They indicated that: „It is essential to do the right things at first – direction, 
strategy, system approach and then to do the things right – the approaches and 
methods leading to partial better utilizations of production factors, that is the core of 
achieved synergy effects and the source of economic value.“  

Synergy brings in cooperation environment change of behavior and characteristic 
of the system which resulted in mutual binding’s interactions between companies. 
Result of these interaction is synergetic effect.  

3 The findings in the field of Sipe logistics  

The importance of logistics is growing in today´s business environment. Business 
is looking for new ways to solve problems; how to be more productive at lower costs 
and how to make better use of parameters such as material, place and time. As noted in 
the Chapter 2 by several authors [1-4,7-11] cooperation is the essential element for 
building successful relations, not only in society but also in business. This article 
refers to the Slovakia construct industry characterized by company Sipe. This 
environment is characterized by cooperation factors, e.g. experience, reputation, trust, 
attractiveness, similarity, interdependence, frequent interaction, performance and 
solvency. These factors are the basis for establishment of cooperation which is linked 
with synergy effects in individual or overall relations. We can see cooperation in 
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context of the construction company Sipe meets demand for industrial floors. The 
company must anticipate customer requirements and adapted its offer in a certain 
period of time. It also take responsibility for coordinate logistical support of material 
to certain place and time. In this process must pay attention to cooperation with 
stakeholders by which realizes production for customers. In the field of Sipe Company 
act mainly three kind of business actors, i.e. suppliers, partners and customers. The 
company carries out production which is attached to these basic component: 

• Supplies, materials,  

• Preparation and transfer of machinery and equipment, 

• Storage requirements, 

• Tools requirements, 

• Coordination of individual activities in given timescale. 

Optimal production process of the company Sipe is on following figure. This 
figure should help understand current state of process and opportunities for 
improvement. We can see that production process of company starts with process 
approved pricing of orders by customers. It leads to signing of agreement of 
subsequent implementation of agreed work. Company also carried out these basic 
processes, i.e. preparation process; process of export; manufacturing process; export 
process and maintenance process. All of these processes are conditioned by 
cooperation of forming sides in supply-chain management. 

Fig. 1 The optimal production flow of company Sipe 

Transportation Production Reshipments Servise, Storage

Ensure 
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Source: author 
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The optimal production flow represents the four basic processes: 1) ensure 
preparation of production process (ordering materials, functionality of machines and 
equipment’s, have sufficient capacity of staff, tools preparation); 2) ensuring transport 
(coordination of movement from warehouse to manufacturing site and back, 
elimination of redundant transfer of materials and machinery); 3) ensure production 
and quality (organization of production activities to target state and customer 
requirements, compliance with standards of production); 4) service (maintenance and 
service of machines and equipment’s). Each of these processes form cooperation areas 
of several companies in internal and external business environment. 

The production flows are determined by technological processes. It predetermine 
flow of material. Workers operate production processes and the company 
management. It is important to organize individual production processes in sequence 
of steps: preparation � transportation � production � reshipments � service � 
storage. In these production steps are factors that determinate prediction of cooperation 
supply-chain relations, e.g. distance of production place; materials handling 
operations; performance; frequency of suppliers. 

Cooperation management in supply-chain relations ensure smooth supply, 
production and purchaser flows. These flows include the principle of economy, e.g. 
saving, consistency over time, work efficiency, storage optimization and other. Basic 
starting point for successful cooperation are (extracted from Sipe´s cooperative 
business environment): 

• Smooth material flow in whole production process, 

• Smooth transportation to and from production place, 

• Make an agreement: what we can provide and what customers wants, 

• Make time schedule for production. 

The most common problem areas within supply-chain construction industry 
characterized by Sipe cooperation environment are: 

• Seasonal fluctuations which are linked to number of demands,  

• Production planning which can be underestimate,  

• Untimely agreements of setting limits that not comply with, 

• Changing of customer preferences (modification in production process) and 
requirement (shift towards alternative products) in production process, 

• Products defects are due to, e.g. failure to comply with work procedure, 
incorporation of low-quality materials or reduction production time.  
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If company ensures measurement (control) then it may detect similar problem 
area and another. The companies must patch these points with suitable strategy and 
tactics. Is important to see any problem as challenging target which can be meet by 
way of cooperation. 

4 Evaluation of the cooperation management in term of company Sipe  

The effective cooperation management require stability with cooperation partners 
in the production process in parameters as material, place, time, quality, actual 
information and operations as coordination of all activities and work processes in 
production, ongoing monitoring of whole production process, supplying materials and 
machineries on right time and right place, and also apply the requirements of 
production in building site. It also requires flexibility in some processes as changes of 
time schedule, change of production resources or their combinations and adapting 
production plan. Stability and flexibility ensure higher rate of success in supply-chain 
cooperation management in construct industry in Sipe surroundings. 

The improvement of logistics process requires system for collecting information 
from production within cooperation of companies. If company Sipe do not use similar 
system that would cause, e.g. no actual feedback from processes, ignorance of errors 
and almost no control in supply-chain management, production, performance or 
wholescale cooperation.  To improve compatibility and overall data collection between 
cooperation interfaces of production should be introduced to extract information from 
common processes. These data are important for logistical support and decision 
making within defined cooperation in production. Creating and accumulating data 
from individual processes may find opportunities for optimizing production process. 
Criteria for effective cooperation management of suitable logistical support which 
enhance coordination and management of individual company in supply-chain are: 

• Experiences, knowledge and skills of individual employees, 

• Division of labor on the required type of performance in production, 

• Division of responsibilities and competences of production, 

• Direct communication with cooperation companies, 

• Cooperation with customers, 

• Linking and continuity of production processes. 

4.1 The importance of added value (effect of synergy) 
Manufacturing companies or other type of companies are focused to meeting 

demand of customers by its products. It is necessary to see added value in three 
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factors: exchange value (price), solving customer´s problems (utility value) and 
appearance (emotional value). 

If we transform these added value into construct industry, especial in Sipe 
product portfolio we can expect following assumptions. The company is able to realize 
the floor according to the agreed price and the prescribed requirements. In this 
conditions applies rule: where higher customer requirements on products increases 
prices and by larger amount of products reduces prices. Requirements of product can 
transform into two conditions, i.e. utility value and emotional value. These can be 
expressed as function: 

        f ( (u) + (e) + (p/m2) )                                                       (1) 

where u….. Utility value. (e.g. It forms floor for various purposes as for better 
manipulation, for smooth production, for storage, for better infrastructure. All of these 
purposes solve some specific customer´s problem as carrying capacity, resistance or 
even surface and others.) 

e…...Emotional value. (e.g. It can includes aesthetics of floor or floor surface which 
can be formed by color, gloss or special surface properties as conductivity and 
adhesion or others.) 

p/m2……..Unit price. (e.g. It is price for 1 m2 of floor´s product.) 

Fig. 2 Graff of added value 
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Previous figure shows comparison of cost (TC – total costs, VC – variability 
costs, FC – fixed costs); demand (D) of customers; supply (S) of product and 
mentioned three factors. The difference between point E (agreement of supply and 
demand at a certain price, place and quantity) and point A (expected product price 
derived from cost and profit) indicates inadequate profit. It can be used for innovations 
and optimization. On the other hand this position represents competitive market 
position and it is above the level of fixed cost of production. It is important seek the 
improvement in raising prices. Through the higher price is able to offer higher level of 
emotional value and utility value form characteristics of product. The product gives 
the higher products value for customers as they are expected. This will start to building 
relationship which will be based on trust and satisfaction with the product. 
Cooperation relationships between customer and manufacturing company can expect 
higher level of public relationships and ensure loyalty.  

5 Conclusions  

Cooperation management is vital for successful acts of today’s turbulent 
environment. It is management of satisfying customer demand which production flows 
include the principle of economy. According this research in Slovak construct industry 
characterized by Sipe Ltd. is important to highlight these findings. Cooperation of 
group of companies such as supply-chains create particular environment for 
application of cooperation management. Logistics factors such as material, time and 
place create starting points of cooperation in Sipe´s cooperation environment. The 
effective logistical processes require stability, flexibility and compatibility for ensuring 
higher rate of success in supply-chain cooperation management. From this point of 
view it is necessary to introduce factors, i.e. exchange value, utility value and 
emotional value as element of creating space for improvements, optimization 
processes and also synergy effects. Future orientation in this theme can be oriented in 
which information system is suitable for decision making in logistics.       
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Resume 

The Slovak construction market is vital part of Slovak economy. It offers 
construction of tangible circumstances for ensuring various needs. If we look at 
statistical indicators of Slovak construct industry, we can see that this market is at a 
slight stagnation. Here is opportunity for optimization, including logistics processes 
and cooperation processes as well.  Main goal of the paper is to present cooperation 
as a base for business activities and mapping logistics process of Sipe Company with 
the proposal of improvement in the area.  This content shows not only cooperation and 
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logistics improvement in construction market but also the growing influence of the 
synergy effect. 
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POSSIBILITIES OF GOODS TRANSPORTATION TO 
THE RUSSIAN FEDERATION AFTER 

IMPLEMENTATION OF ECONOMIC SANCTIONS 
BETWEEN THE EU AND THE RUSIAN FEDERATION 

Pavol KONDEK, Veronika GABOROVA 

1 Introduction 

The European Union (EU) is a strategic partner of the Russian Federation (RF), 
as well as RF is an indispensable business strategic partner of the EU. From the 
perspective of the RF, the most important is the export of mineral raw materials, while 
the RF expects mainly technology and new investments from the countries of the EU. 
Both partners have always tried to develop good relations with each other, but in 
recent years there have been several events and political changes that have weakened 
this cooperation. Perhaps the most serious moment that disrupted the mutual relations 
was the war conflict in Ukraine, after the outbreak of which the RF and the EU 
imposed sanctions on each other. 

Sanctions imposed by the RF are aimed at prohibiting the import of selected 
articles of food originating in the EU. Immediately after introducing the sanctions, 
European agricultural and food enterprises for which the Russian market was the 
biggest target market have started to think of how they could transport their products 
to and sell them in the RF. As it was almost unreal for such manufacturers to find other 
purchasers of their products in such a short time, they were forced to find new logistics 
solutions that would, despite the sanctions, ensure the transport of their production to 
the original purchaser, even at the cost of higher transport costs. 

Thus, immediately after the sanctions came in force a new direction for 
transporting food from western EU to the RF began to be formed, particularly through 
Belarus, Switzerland, Serbia and Kazakhstan. Such re-import of food through these 
states may be the basis not only for European food producers but also for the RF, since 
the ban on the import of food largely weakened their own food consumption. 

2 Analysis of geopolitical development 

 Cooperation between the EU and the RF does not have a long history. It began 
to develop at the end of the Cold War, but now it is diverse and concerns many areas. 
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The EU and the RF do not conclude just agreements on cooperation in trade and 
economy with each other, but also agreements that regulate the political, security and 
cultural relations between them. 

The basic framework of the European-Russian relations and their bilateral 
cooperation is the Partnership and Cooperation Agreement (PCA) between the EU and 
the RF, which entered into force after its ratification by all countries in 1997 and its 
duration was set to ten years. However, in 2007 the parties agreed not to extend this 
agreement and there have been new bargaining and negotiations in 2008. However, no 
conclusions were made. In March 2014 they were even stopped by the EU as part of 
the sanctions against the RF. 

Mutual relations have recently been affected by a variety of events that have 
negatively affected the development of their cooperation. Tensions between the RF 
and the EU intensified following the war conflict in Georgia in August 2008, after 
which the EU postponed the negotiations on a new strategic partnership with the RF 
for several years. Another contradiction in the same year was the declaration of 
independence of Kosovo, which was gradually recognized by most EU countries and 
the US, but the RF adopted a negative attitude towards this issue. The last, perhaps the 
most serious moment that sparked unrest in the political and economic relations 
between the EU and the RF was the military conflict in Ukraine, the outbreak of which 
resulted in sanctions imposed by the two countries. 

Negotiations on the first sanctions imposed by the EU as well as by the US to the 
RF started in early 2014. In the first phase, the EU suspended negotiations on a new 
agreement on partnership and cooperation. The second step was imposing sanctions on 
top officials of the RF, whom the EU considered responsible for the violence in 
Ukraine. Subsequently, in July 2014 the EU adopted the Council Decision 
2014/512/CFSP concerning restrictive measures in regard to Russia's actions that 
destabilized the situation in Ukraine. These measures had the character of economic 
sanctions aimed at four areas. Their implementation and compliance has been 
continuously monitored and can be anytime reviewed and extended depending on the 
situation. Since all the sanctions imposed by the EU were introduced as EU Council 
Decisions, they shall be binding in their entirety to all Member States.  

On the other hand, in August the Government of the RF issued a regulation 
implementing the presidential decree of August 6, 2014 on commercial measures 
prohibiting the import of selected goods to the RF. The measures apply to agricultural 
products, natural materials and food originating in the USA, EU countries, Canada, 
Australia or the Kingdom of Norway. It is thus an annual ban on the import of meat 
and meat products, fish, vegetables, fruit, milk and dairy products to the RF. 
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On July 22, 2015, the sanctions were discussed on both sides and extended for a 
further period of six months, i.e. until January 31, 2016, while the extension was 
initiated by the EU. This was reasoned by the fact that Russia remained interested in 
the Ukrainian conflict. 

2.1  Analysis of mutual international trade between the EU and the RF 
The RF is an important strategic partner of the EU, as well as the EU is an 

important strategic partner of the RF. The EU is dependent on Russian energy 
supplies, but the Russian markets are also a great trade outlet for European products. 
The RF, by contrast, depends on the finances from the sale of oil, as it makes up 70% 
of its exports and in 2013 the income from the sale was 50.2% of the state budget 
revenues. Important for the RF are also investments from the EU. It is estimated that 
up to three quarters of foreign direct investments in the RF come from the EU member 
states, which are thus becoming the largest investors in Russia.  

International trade between the two countries had always shown a growth rate, 
until mid-2008, when it was negatively affected by the economic crisis and by the 
measures taken by Russia. In the aftermath of this crisis, mutual trade continued 
developing in a favourable way and it reached its record level in 2012, when the EU 
imported goods from the RF for nearly 178 billion EUR and the EU exported goods to 
the RF for 104 billion EUR.  

A rapid decline in international trade occurred in the second half of 2014. This 
decline was the most noticeable in August, when the sanctions came into force. While 
in July 2014 the volume of export to the RF represented 9.783 million EUR, in August 
it was only 7.930 million EUR. The difference between these values is 1.853 million 
EUR, which is a decrease by almost 19%. Fig. 1 and Fig. 2 below show the 
development of export and import in 2013 and 2014. 

Fig. 1 Export from the EU to the RF in 2013 and 2014 in milliards of EUR 

 

Source: [10] 
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 Fig. 2 Import from the EU to the RF in 2013 and 2014 in milliards of EUR 

 

Source: [10] 

To analyse the development of international trade, it is important to determine 
the structure of export and import. Fig. 3 and Fig. 4 below show the commodity 
structures that accounted for export and import between the EU and the RF in 2013 
and that were divided according to the SITC. 

It is clear from Fig. 3 that the main group of goods imported into the EU is 
mineral raw materials. This group represents 77.7% of total import, while the EU 
imports mainly oil (crude and refined) and natural gas. We can conclude from the 
volume of imports that Europe is dependent on this import. European countries further 
import goods from Russia categorized as "other", which make up nearly 8% and the 
first trio includes also market products intended for sale, which make up 6% of the 
Europe's import. 

Fig. 4 shows that the most exported from the EU to the RF were vehicles and 
means of transport, which make up almost half of European export. The next group of 
the most exported goods is chemical substances, which account for almost 17% of the 
export. The third are industrial products, which represent 12.5% of the export. 

Fig. 3 Commodity structure of import from the EU to the RF in 2013 in % 

 
Source: [12] 
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Fig. 4 Commodity structure of export from the EU to the RF in 2013 in % 

 
Source: [12] 

2.2 Analysis of international transport in the west – east direction 
International rail freight transport between the EU and its neighbouring countries 

is carried out mainly in the east – west direction. In recent years, the volume of 
transport between the EU and its closest neighbours on the east - Ukraine, Belarus and 
Russia – has increased, and according to the experts this volume will continue 
increasing; until 2020 it may increase by up to 40%. Rail freight transport has a 
competitive advantage compared to other modes of transport, especially in the long 
Euro-Asian railway corridors. However, the problems are the physical and non-
physical barriers to international transport (EU Commission Communication, 2011). 

In recent decades, however, the share of road transport and international transport 
has been increasing steadily. Although other modes of transport (maritime, rail) are 
more preferable in terms of environmental impact and transport capacity, they are 
often considered a time-consuming mode of transport (especially maritime transport). 
However, recent studies carried out in the framework of the project of Euro-Asian 
transport links stressed the importance of rail transport and its competitive advantages 
over long distances, such as between Europe and Asia (Zitrický, 2012). 

Table no. 1 below shows the amount of goods imported from the RF by 
individual modes of transport for the years 2011 to 2013. Total amount of goods 
imported in 2013 was over 410 million tons, which is an increase of the total volume 
by almost 5%. The highest share of transport had water transport, the share of rail 
transport was approximately 6.11%, and the share of water transport was more than 
58%. A high share had pipeline transport - 33.18%, which was due to the high volume 
of imported oil and mineral raw material from the RF. 
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Tab. 1 Volumes of goods imported from the RF according to the mode of 
transport (in thousands of tons) 

 2011 2012 2013 
water transport 215,716.6 217,590.7 229,135.7 
road transport 7,237.1 7,597.2 7,415.1 
rail transport 26 ,495.1 23,579.1 23,822.5 
pipeline 
transport 

131,178.5 123,643.9 129,286.4 

other modes of 
transport 

17,738.7 19,641.8 21,164.6 

Total 398,366.1 392,052.8 410,824.4 
Source: [9] 

The volume of goods exported to the RF by individual modes of transport for the 
years 2011 to 2013 is shown in Table no. 2. The volume of goods exported in 2013 
amounted to more than 28 million tons. The highest share of this volume of transport 
had road transport, which was well above the other modes of transport and its share on 
the total volume was 56.9%. The share of rail transport was approximately 12%, which 
is almost twice as high as the volume of transport from the RF. Low values of pipeline 
transport were caused by the fact that this mode of transport was mostly realized as 
one-way transport. 

 

Tab. 2 Volumes of goods imported from the RF according to the mode of 
transport (in thousands of tons) 

  2011 2012 2013 
water transport 10,419.7 9,175.1 8,502.3 
road transport 14,540.6 16,106.5 16,214.3 
rail transport 3,426.4 3,640.9 3,421.6 
pipeline 
transport 

0 0.021 0.674 

other modes of 
transport 

383.6 395.4 357.6 

Total 28,770.5 29,317.9 28,496.6 
 Source: [9] 
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3 Proposed transport of goods to the RF 

Based on the development of foreign trade and the development of international 
transport in the west - east direction, two transport routes for the selected goods were 
designed, while the goods as well as the transport routes were determined taking into 
account the results of the previous analysis. In this simplified model example, the price 
for the transport of ten 20' containers was calculated. The price for transporting one 20' 
container was not compared with the transport of containers in a block train. 

The proposed transport of goods concerns the transport of food, specifically 
apples from the Slovak Republic to the RF by different transport routes by intermodal 
transport. The basic variant is considered to be the variant of transport through 
Ukraine, as this is how transport used to be carried out before imposing of sanctions. 
The new proposed transport of goods is based on transport of the same volume of 
goods, but via a different transport route, namely through Belarus. 

The transport of goods begins in a fruit-growing enterprise in Dunajská Lužná, 
from where the haulage of intermodal transport units (ITU) with goods by road 
transport to the combined transport terminal (CTT) in Bratislava is realized. Based on 
data from a private company providing the haulage of containers to the terminal, the 
price for the transport of ten 20' containers on the route Dunajská Lužná - Bratislava is 
241 EUR. Given the fact that this haulage will be carried out in each transport variant 
and the price will always be the same, it is not necessary to quantify it separately for 
each variant. The text below contains a simplified transport route, which does not 
begin in CTT in Bratislava, but in Dunajská Lužná. 

 

3.1 Basic variant of goods transport through Ukraine 
In the basic variant, goods are transported through Ukraine. The transport route 

starts in CTT in Bratislava, it continues through Žilina to the border crossing point 
Čierna nad Tisou state border - Čop, followed by transit traffic through Ukraine; from 
the Ukrainian-Russian border crossing point Zernovo the transport is realized as 
import in the territory of the RF. The total distance travelled is 2,313 km. The import 
price in the territory of the Slovak Republic was calculated based on the national tariff 
TR 1 for the transport of wagonloads 1111.00 for rail freight transport. As on the 
Slovak-Ukrainian border the IPU from normal-gauge wagons must be reloaded into 
broad-gauge wagons, the calculated price includes also the relevant supplementary fee.  

The import price in the territory of Ukraine for the tariff cut Chop - Zernovo and 
from the Russian-Ukrainian border crossing point Zernovo to the chosen destination, 
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i.e. Moscow, was calculated using the common tariff for the transport of goods 
through the territory of the CIS. The total import price of transporting one IPU by rail 
transport on the transport route Central Freight Station in Bratislava - Moscow through 
Ukraine is 1,982.67 EUR. Border crossing points, the distance travelled in the territory 
of individual countries and the import price for each tariff cut are shown in Table no. 
3.  

Tab. 3 Transport route and import price for transport through Ukraine 

Administrator Border crossing points 
Distance 

 (km) 

Import 
price per 

1 IPU 
(EUR) 

ZSR 
Bratislava 
UNS 

Čierna nad Tisou st. bord. 545 647.5 

UZ Chop Zernovo 1,267 840.84 
RZD Suzemka Moskva Tovarnaja 501 499.85 
Total   2,313 1,982.67 

Source: author 

 

3.2 Proposed transport of goods through Belarus  
In the new proposed variant goods will be transported through Belarus. Thus, the 

variant consists of transporting goods in IJP from Bratislava to Moscow through the 
Czech Republic (CZ), Poland and Belarus. The transport route starts in CTT in 
Bratislava and continues to the border crossing point Čadca state border. Through the 
territory of the Czech Republic, Poland and Belarus goods are transported under the 
transit regime. From the border crossing point Osinovka to Moscow goods are 
transported under the import regime. 

The import price in the territory of Slovakia, the Czech Republic and Poland was 
calculated using national tariffs of the participating carriers, in this case the tariff for 
the transport of wagonloads 1111.00 for rail freight transport of ZSSK Cargo a.s., the 
tariff for the transport of wagonloads of ČD Cargo, a.s. and the tariff of PKP Cargo. 
Given the fact that a broad gauge is used in the territory of Belarus, it will be necessary 
to reload the IPU at the border crossing point and the relevant supporting fee will be 
determined based on the tariff of PKP and added to the price. The import price in the 
territory of Belarus and Russia was again calculated using the common tariff for the 
transport of goods in the territory of the CIS. Total import price for the transport of 
one IPU by rail transport on the transport route Central Freight Station in Bratislava - 
Moscow through Belarus is 2,559.37 EUR. Border crossing points, the distance 
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travelled in the territory of individual countries and the import price for each tariff cut 
are shown in Table no. 4. 

Tab. 4 Transport route and import price for transport through Belarus 

Admini- 
strator Border crossing points Distance (km) 

Import 
price 
per 1 
IPU 

(EUR) 
ZSR Bratislava UNS Čadca st. bord. 245 325.25 
CD Mosty u Jablunkova št. hr. Český Tešín st. bord. 33 160 

PKP Cieszyn Terespol 549 1,044.75 
BC Brest Centralny Osinovka 609 564.76 

RZD Krasnoye Moskva Tovarnaja 515 505.67 
Total   1,951 559.37 

Source: author 

4 Comparison of individual transport variants 

In order to determine the full costs of export and import of the given type of 
goods, it is still necessary to determine the appropriate amount of duty in each country. 

In the first proposal, it is necessary to determine the amount of export duty from 
Slovakia and the amount of import duty in Russia. In the second proposal, it is 
necessary to determine the amount of export duty from Slovakia and the amount of 
import duty in Belarus. It is not necessary to quantify the amount of export duty from 
Belarus, since Belarus and the RF are members of the Customs Union. The amount of 
export duty is determined on the basis of the EU Customs Tariff, which is common to 
all Member States. The amount of import duty in Belarus and Russia is determined 
according to the Common Customs Tariff of the Customs Union of Belarus, the 
Republic of Kazakhstan and the RF. The total costs of export of selected goods are 
shown in Table no. 5. 

Tab. 5: Total costs for the export of selected goods 

Transport route Transport price (EUR) Amount of duty Total (EUR) 

Ukraine 20,067.7 4,065.6 24,133.3 

Belarus 25,834.7 4,065.6 29,900.3 

Source: author 
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Transport prices determined on the basis of national tariffs of individual 
countries represent the method of determining the price at which the prices are the 
highest and are often several times the real price. The most preferred way of 
determining the price for the customer is concluding a customer agreement between 
the customer and the carrier. In such agreements, the prices for the transport of goods 
are contractually determined. The price is determined individually for each customer 
after fulfilling the business conditions. In the case of regular transport and a large 
volume of goods transported the price of transport can be reduced by 20-40%.  

By ways of comparison, the prices of a private freight forwarding company were 
identified, which were lower in both scenarios, but the price of this private company 
may be increased in the event of an incident and is not definite. When transporting 
goods through Ukraine, the price negotiated with the private company is lower by ca. 
40%. When transporting goods through Belarus, the price is lower by ca. 30%.  

Delivery period is determined according to the applicable rules for calculating 
the delivery period, which are specified in the SMGS Agreement and the COTIF 
Convention. When transporting goods through Ukraine, the delivery period is 14 days. 
Transport of goods through Belarus takes 12.5 days, but in both cases the carrier and 
the shipper may agree on a shorter delivery period. A more effective variant in terms 
of time is thus the transport through Belarus, when the delivery period is shorter by 
two and a half days compared to the basic variant. 

Since the carrier is expected to decide based on the freight price rather than the 
delivery period, the variant of transport through Belarus may be evaluated as less 
favourable. The more advantageous variant of goods transportation in terms of total 
shipping costs and export customs costs for the selected goods is the variant of 
transport through Ukraine, as the transport used to be realized before imposing the 
sanctions. 

When comparing the costs of exporting goods, it was found that the costs of 
exporting goods have increased due to the impact of sanctions. Such an increase in the 
costs was ultimately reflected in the final price of the product on the Russian market. 
Since the farmers are unable to financially cover these costs on their own, there was a 
significant increase in the price of food and agricultural products in the RF. This price 
increase was not only due to the higher costs of exporting goods, but also due to the 
decline in the Russian ruble. When converting the costs of goods export, it was 
calculated that the average costs of transporting 1 kg of apples was about 0.45 EUR. 
Along with the purchase price of the goods, which is 0.50 EUR, the resulting selling 
price of the apples is 0.95 EUR. The current price of apples in Russia is about 50 
rubles per 1 kg of apples, which is approximately 0.88 EUR per 1 kg. According to the 
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calculations, growers who continue exporting their products to the RF even during the 
sanctions are loosing with each kilogram of apples, since the purchase price 
approximating the price on the Russian markets would not cover even the minimum 
costs of purchasing the goods and their transport.  

We may therefore say that the new proposed variant does not represent a more 
favourable transport than the original variant. The costs of exporting goods are 
considerably higher, which ultimately affects not only the costs of entrepreneurs in 
Slovakia, but also the end consumers in the RF who have to pay higher prices of 
apples in retail chains.  

5 Conclusion 

A ban on food exports to the RF denied access to the Russian market for many 
European food producers. However, if they did not want to stay in the loss and at least 
wanted to cover their costs by their production (not yet planned profit), they were 
forced to confront this situation and seek a solution, which they ultimately succeeded. 
Their goods continue being imported to the RF from the EU states by new transit 
routes through the countries that continue trading with the RF. These new transport 
routes are a few hundred kilometres longer and that caused a significant increase in the 
costs of exporting goods. On the other hand, the sanctions affected also Russian 
consumers, since the increased transport costs resulted in an extreme increase in the 
prices of products offered on the Russian markets. 

Ultimately, the sanctions imposed by the EU as well as by the RF failed to meet 
the “goal” expected by the countriesˈ top political leaders. On the contrary, they have 
led to an increase in food prices in the RF, "weakening" of the economy, decreased 
standard of living. Inflation has increased and reached the highest values in several 
years. The EU also does not know how to help entrepreneurs and compensate for the 
damages that were quantified as a result of the sanctions. Farmers thus destroy their 
production or sell it at dumped prices, which may have a negative impact on their 
livelihood. Therefore, the heads of both the EU and the RF should make an effort to 
lift or ease the sanctions affecting international trade, economic development in the 
country, as well as the population itself as quickly as possible and renew and develop 
their cooperation, at least in the area of basic articles of food. 
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Resume 

This article focuses on assessing the impact of economic sanctions between the 
European Union and the Russian Federation regarding international freight 
transport. The article’s objective is to propose a new transport route for selected 
goods, based on analyses of the most frequently transported goods and existing 
transport links. The analytical part contains an analysis of the international trade of 
the European Union and the Russian Federation in 2013 and 2014; and an analysis of 
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international transport between these two partners. The last part of the article 
proposes a new transport route for goods transportation from the Slovak Republic to 
the Russian Federation through Belarus. Price of transport is specified on the basis of 
national tariffs of different carriers. In the final section of the article the proposal is 
economically evaluated.   
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International trade, Intrnational transport, economic sanctions, transport route 
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RISK MANAGEMENT IN THE SUPPLY CHAIN 

Jaroslava KUBANOVA, Mariusz PTAK 

1 Risk and management 

We have a lot of definition of risk, but we generally think of risk in terms of 
unpleasant things that might happen. There is a risk that an investment will lose 
money, that a train will be delayed, that the costs of raw materials will rise, that a 
delivery to costumers will be delayed, that a supplier will go bankrupt or that a 
warehouse will be destroyed by fire.  

Risks occur because we never know exactly what will happen in the future. We 
can use the best forecast and do every possible analysis, but there is always uncertainty 
about future events.  

Risks come in a huge variety of different forms. They can appear at any point in 
a supply chain from initial suppliers through to final customers, they can interrupt the 
supply of materials or the demand for products, they can cause sudden peaks in 
demand or collapses, they can range in scope from a minor delay through to a natural 
disaster, their effects might be localized in one part of supply chain, or passed on to 
threaten the whole chain. [4] 

In practice, most risks are fairly minor and have limited consequences. For 
instance, congestion on a motorway might make a delivery an hour late, although this 
is unfortunate, in the big scheme of things it is rarely a catastrophe. On the other hand, 
risks occasionally have enormous consequences.   

1.1 Need to manage risk 
The three core elements of supply chain risk management are: 

− the design of a resilient chain, 

− procedures to manage risk, 

− agility. 
The idea of managing risk is not new, as you can see when an insurance 

company charges a premium for taking on a risk, or banks charge higher interest rates 
for more risky loans. But in recent years risk management has expanded from its 
traditional home in finance and it is becoming a broader function that is involved in 
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most decisions. Risk management is not a separate activity from management, it is 
management. [1] 

The main reason of expansion of risk management is the perception that business 
is becoming more risky. Risk management brings a net benefit that should make an 
organization more efficient and easier to run. 

1.2 Risk in the supply chain 
 Logistics is the management function responsible for all movements of materials. 
Moving materials into an organization from suppliers is called inbound or inward 
logistics, moving materials out of an organization and on to customers is called 
outbound or outward logistics, moving materials within the organization is generally 
described as materials management. [2] See Figure 1. 
 

Fig.1 Logistics and management movement 
 
 
 
 
 
 
 
          Source: [Authors] 

  

Supply chain is the flow of materials, good, information (including money), that 
pass within and between organizations, linked by a range of tangible and intangible 
facilitators, including relationships, processes, activities and integrated information 
systems. [3] 

Every product has its own unique supply chain, and these can be both long and 
complicated. The supply chain describes the total journey of materials as they move 
from dirt to dirt. Along this journey, materials might move through extractors or 
growers, raw materials merchants, shippers, processors, transport companies, 
manufacturers, finishing operations, distributors, logistics centres, warehouses, 
wholesalers, retailers – and a whole range of others. Increasingly, the supply chain 
extends beyond the final customers to add recycling, recovery of materials and reuse. 
From the point of view of risk, the significance of this arrangement of linked 
organizations is that a risk appearing to one can be transferred to all other parts of the 
chain. 

Supplier Organization Customer 

Inward logistics Materials  management Outward logistics 

Logistics or supply chain management 
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Supply chain management is a very complex function with an enormous range of 
inherent risks, ranging from the minor irritation of delays through to the destruction of 
an entire chain. Managers obviously want efficient supply chains, but there is a 
growing concern that they change operations to give improvements without 
considering the consequences on risk. As a result, supply chains are becoming more 
efficient, but at a cost of increasing vulnerability. (See Figure 2) Organizations are 
facing greater disruption to an essential function, not because of positive decisions, but 
because managers are not aware of the full consequences of their actions. And a 
problem with any single member of a chain expands to give consequences for all the 
other members. This sets the scene for supply chain risk, where each member is not 
only susceptible to its own risks, but also can be hit by risky events affecting other 
members. [6] 

Even when the individual risk to each member of a chain is small, the cumulative 
effect over the hundreds or thousands of members in a large chain becomes significant.  

Fig.2 Vulnerability of the typical supply chain 
 

 

 

 

 

 

 

 
          Source: [6] 

2 Supply chain risk management 

It is responsible for all aspects of risk to the supply chain. Specifically, it ensures 
that principles established by senior managers are applied to logistics risk. So a 
reasonable starting point of supply chain risk management has logistics managers 
analysing the organization´s overall risk strategy and identifying its requirements from 
logistics. Then they design their own long-term plans for risk in the supply chain – 
included in a supply chain risk strategy, which contains all the long-term goals, plans, 
policies, culture, resources, decisions and actions that relate to risks within a supply 
chain. [5] The main elements of this strategy are usually presented in a written 

Supply chain vulnerability 

Uncertainty Risk Possible events Alternative 
responses 

Consequences 

Risk 
management 

Decisions 
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document, which is called a risk policy, strategic plan, management plan or some 
equivalent title. 

A strategic plan does not consider specific risks, but it describes a general view 
of supply chain risk and how managers will approach risky events. The contents of this 
plan vary widely, but typically include: 

− Who will be responsible for carrying out the initial risk assessment? 

− What will be the scope or focus of the risk assessment? 

− When will they initiate and complete this initial process or assessing risk? 

− Who will be consulted and how? 

− When will findings be presented to the Management Committee? 

− How will the risks be assessed and discussed? 

− What will be methods for risk monitoring? 
The idea of risks at different levels illustrates one of the interesting developments 

in risk management, which is its growth in two directions. The first extends traditional 
methods into new areas – such as a supply chain. The second moves towards strategic 
issues, loosely described as “enterprise risk management”. [7] 

Steps in risk management  

All risk management processes follow the same basic steps, although sometimes 
different jargon is used to describe these steps. Together these 5 risk management 
process steps combine to deliver a simple and effective risk management process. (See 
Figure 3)  

Fig.3 Key steps in risk management 

 

Source: [8] 
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2.1 Step 1: Identify the Risk 
Risk identification produces a list of the risks that are likely to affect the supply 

chain and hence the broader organization. Techniques used to identify risks include 
checklist, records, experience, brainstorming, structured workshops, systems analysis 
and scenario analysis. A risk identification template should be established: 

Fig.4 Model for risk identification 

 
Source: [9] 

There are many tools and techniques for Risk identification.  

• Documentation reviews - Performing a structured review of project plans and 
assumptions, both at the total project and detailed scope levels, prior project 
files, and other information is generally the initial step taken by project teams. 

• Information gathering techniques 

− Brainstorming – it is probably the most frequently used risk identification 
technique. The goal is to obtain a comprehensive list that can be addressed 
later in the qualitative and quantitative risk analysis processes. 

− Delphi technique – here a facilitator distributes a questionnaire to experts, 
responses are summarized (anonymously). This technique is used to achieve 
a consensus of experts and helps to receive unbiased data, ensuring that no 
one person will have undue influence on the outcome. 

− Interviewing - risks can be identified by interviews of experienced project 
managers or subject-matter experts. The person responsible for risk 
identification identifies the appropriate individuals, briefs them on the 
projects, and provides information such as the WBS and the list of 
assumptions. The interviewees identify risks on the project based on their 
experience, project information, and other sources that they find useful. 

− SWOT analysis - is an initialism for strengths, weaknesses, opportunities, 
and threats—and is a structured planning method that evaluates those four 
elements of a project or business venture. 
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• Checklist analysis – it is for risk identification can be developed based on 
historical information and knowledge that has been accumulated from 
previous similar projects and from other sources of information. One 
advantage of using a checklist is that risk identification is quick and simple. 
One disadvantage is that it is impossible to build an exhaustive checklist of 
risks, and the user may be effectively limited to the categories in the list. 

• Assumption analysis -this technique may reveal an inconsistency of 
assumptions, or uncover problematic assumptions. 

• Diagramming techniques 

− Cause and effect diagrams 

− System or process flow charts 

− Influence diagrams – graphical representation of situations, showing the 
casual influences or relationships among variables and outcomes. [10] 

2.2 Step 2: Analysis the risk 
Risk Analysis is a process that helps you identify and manage potential problems 

that could undermine key business initiatives or projects. Once risks are identified you 
determine the likelihood and consequence of each risk. You develop an understanding 
of the nature of the risk and its potential to affect project goals and objectives. This 
information is also input to the Project Risk Register. [6] 

There are two approaches to analysing risk. The first is qualitative risk analysis 
– it is the process of assessing the impact and likelihood of identified risks. This 
process prioritizes risk according to their potential effect on project objectives. 
Qualitative risk analysis is one way to determine the importance of addressing specific 
risks and guiding risk responses. Qualitative risk analysis requires that the probability 
and consequences of the risks be evaluated using established qualitative-analysis 
methods and tools.  

Tools and techniques for qualitative risk analysis 
• Risk probability and impact - Risk probability and risk consequences may be 

described in qualitative terms such as very high, moderate, low, and very low. 
Risk probability is the likelihood that a risk will occur. 
Risk consequences are the effect on project objectives if the risk event occurs. 
These two dimensions of risk are applied to specific risk events, not to the 
overall project. Analysis of risks using probability and consequences helps 
identify those risks that should be managed aggressively. 
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• Probability / impact risk rating matrix  - matrix may be constructed that 
assigns risk ratings (very low, low, moderate, high, and very high) to risk or 
conditions based on combining probability and impact scales. (See Figure 5 and 
6) Risks with high probability and high impact are likely to require further 
analysis, including quantification, and aggressive risk management. The risk 
rating is accomplished using a matrix and risk scales for each risk.  

 
Fig.5 Probability – Impact Matrix I. 

 

Source: [10] 
Fig.6 Probability – Impact Matrix II. 

 
Source: [11] 

• Project assumptions testing - identified assumptions must be tested against 
two criteria: assumption stability and the consequences on the project if the 
assumption is false. Alternative assumptions that may be true should be 
identified and their consequences on the project objectives tested in the 
qualitative risk-analysis process.[5] 
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• Data precision ranking - qualitative risk analysis requires accurate and 
unbiased data if it is to be helpful to project management. Data precision 
ranking is a technique to evaluate the degree to which the data about risks is 
useful for risk management. It involves examining:  

− extent of understanding of the risk, 

− data available about the risk, 

− quality of the data, 

− reliability and integrity on the data. 
 The use of data of low precision - for instance, if a risk is not well understood—
may lead to a qualitative risk analysis of little use to the project manager. If a ranking 
of data precision is unacceptable, it may be possible to gather better data. [6] 

Quantitative risk analysis 

 The quantitative risk analysis process aim to analyse numerically the probability 
of each risk and its consequence on project objectives, as well as the extent of overall 
project risk. Quantitative risk analysis generally follows qualitative risk analysis. It 
requires risk identification. The qualitative and quantitative risk analysis processes can 
be used separately or together. Considerations of time and budget availability and the 
need for qualitative or quantitative statements about risk and impacts will determine 
which method(s) to use. [2] 

Tools and techniques for quantitative risk analysis 

• Interviewing – these techniques are used to quantify the probability and 
consequences of risks on project objectives. A risk interview with project 
stakeholders and subject-matter expert may be the first step in quantifying risks. 
The information needed depends upon the type of probability distributions that 
will be used. For instance, information would be gathered on the optimistic 
(low), pessimistic (high), and the most likely scenarios if triangular 
distributions are used, or on mean and standard deviation for the normal and log 
normal distributions.  

• Sensitivity analysis - helps to determine which risks have the most potential 
impact on the project. It examines the extent to which the uncertainty of each 
project element affects the objective being examined when all other uncertain 
elements are held at their baseline values. One typical display of sensitivity 
analysis is the tornado diagram. 

• Decision tree analysis - is usually structured using a decision tree diagram that 
describes a situation under consideration, and the implications of each of the 
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available choices and possible scenarios. It incorporates the cost of each 
available choice, the probabilities of each possible scenario, and the rewards of 
each alternative logical path and future decisions. 

• Simulation - A project simulation uses a model that translates the uncertainties 
specified at a detailed level into their potential impact on objectives that are 
expressed at the level of the total project. Project simulations are typically 
performed using the Monte Carlo technique. 

2.3 Step 3: Evaluate or Rank the Risk 
You evaluate or rank the risk by determining the risk magnitude, which is the 

combination of likelihood and consequence. You make decisions about whether the 
risk is acceptable or whether it is serious enough to warrant treatment. See figure 7. 
These risk rankings are also added to project risk register.  

Fig. 7 Risk rating table example 

Risk rating Description Action 
12-16 Severe Needs immediate corrective action 
8-12 High Needs corrective action within 1 month 
4-8 Moderate Needs corrective action within 3 months 
1-4 Low Does not currently require corrective action 

Source: [11] 

Risk evaluation should consider: 

− the importance of the activity to supply chain, 

− the amount of control we have over the risk, 
− potential losses to supply chain, 
− some benefits or opportunities presented by the risk. 

Then we can decide what methods we will use to treat unacceptable risks. 

2.4 Step 4: Treat the Risk 
This is also referred to as Risk Response Planning. During this step you assess 

your highest ranked risks and set out a plan to treat or modify these risks to achieve 
acceptable risk levels. How can you minimize the probability of the negative risks as 
well as enhancing the opportunities? You create risk mitigation strategies, preventive 
plans and contingency plans in this step. And you add the risk treatment measures for 
the highest ranking or most serious risks to your project risk register. 
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Available risk treatment techniques include these: 

• avoid the risk, 

• modify the likelihood and/or impact of the risk, 

• transfer the risk, 

• retain the risk, 

• exploit the risk. 

2.5 Step 5: Monitor and control the risk 
Risk monitoring control is the process of keeping track of the identified risks, 

monitoring residual risks and identifying new risks, ensuring the execution of risk 
plans, and evaluating their effectiveness in reducing risk. Risk monitoring and control 
records risk metrics that are associated with implementing contingency plans. Risk 
monitoring and control is an ongoing process for the life of the project. The risks 
change as the project matures, new risks develop, or anticipated risks disappear. [6] 
 Good risk monitoring and control processes provide information that assists 
with making effective decisions in advance of the risk´s occurring. Communication to 
all project stakeholders is needed to assess periodically the acceptability of the level of 
risk on the project. 

Tools and techniques for risk monitoring and control 

• project risk response audit , 

• periodic project risk reviews, 

• earned value analysis, 

• technical performance measurement, 

• additional risk response planning. 

 
The final step in the “five steps” process, never really ends as monitoring and 

review of your risk assessment to make sure it stays valid is an ongoing process. The 
ultimate aim of risk assessment is to implement measures to remove or reduce the 
risks. Monitoring and review of circumstances must occur to see whether the measures 
implemented have reduced risks effectively and whether more needs to be done. 

3 Conclusion 

Risk is about uncertainty. If you put a framework around that uncertainty, then 
you effectively de-risk your project. And that means you can move much more 
confidently to achieve your project goals. By identifying and managing a 
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comprehensive list of project risks, unpleasant surprises and barriers can be reduced 
and golden opportunities discovered. The risk management process also helps to 
resolve problems when they occur, because those problems have been envisaged, and 
plans to treat them have already been developed and agreed. You avoid impulsive 
reactions and going into “fire-fighting” mode to rectify problems that could have been 
anticipated. This makes for happier, less stressed project teams and stakeholders. The 
end result is that you minimize the impacts of project threats and capture the 
opportunities that occur. 

Effective supply-chain risk management is essential to a successful business. As 
globalization increases, so too do the critical interdependencies and complexities 
between suppliers, logistics providers, and a successful enterprise. A breakdown in any 
part of the supply chain connecting these entities can potentially lead to catastrophic 
consequences. 
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Resume 

Everyone knows about risk. We generally think of risk in terms of unpleasant 
things that might happen. For managers, risk is a threat that something might happen 
to disrupt normal activities or stop things happening as planned. Risk is a fact of life 
for the supply chain. The aim of the article is show the main steps in risk management 
aimed at supply chain. There are also reported some tools and techniques for the main 
steps in risk management. 
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INNOVATIVE MANAGEMENT OF SUPPLY 
CHAINS 

Jozef MAJERCAK, Stefan KUDLAC, Jan PONICKY 

1 Introduction 

The Supply chain management can be defined as the design, planning, 
implementation, control and monitoring of the supply chain in order to ensure its 
effectiveness, competitiveness and synchronization of supply and demand in all its 
various parts [1]. 

As mentioned above, at present, supply chains as well as their management are 
characterized by strong market development both on account of globalization, but also 
constantly increasing consumer demands for customer service. Supply chains are 
becoming more specialized and characterized by complex structures. These aspects, of 
course, put more pressure on the management of these chains. 

Innovative supply chain management is in contemporary literature divided into 
four basic elements: 

• analysis, education and training company management, 

• identification of needs and changes in supply chains, 

• talking about findings across all departments, 

• Self-learning of organization as a whole. [2] 

Effective supply chain management must be based on a coordinated cooperation 
among all the components, what includes suppliers, carriers, producers and trade 
logistics department including constant communication with the end customer. 

Innovations in supply chain management does not always mean only introduction 
of dramatically new technological processes, or new products. Technically they can be 
seen as the implementation of policies and measures leading to additions and 
improvements in the functioning of supply chains, so that the material, information 
and financial flows are implemented effectively throughout the entire supply chain. 

Based on the research from the University of Zilina, Department of railway 
transport, was the principles of the innovative supply chain management elaborated in 
detail and divided it into five elements described below. 



 

-99- 
I/2016 

2 Five elements of innovative management of supply chains  

The innovative management has to be focused not only on innovation generally, 
but most of all on a sub-processes that lead to these innovations. For a proper 
understanding of customer needs, and realisation of innovation of partial supply chain 
processes, in order to create customer-oriented supply chain, it is necessary to ensure 
and implement the following [2,3]: 

• ensuring of material conditions and educational conditions for managers, 

• identification of wants and needs of customers by using innovative methods, 

• evaluation of information in terms of products and individual processes, 

• involvement of suppliers, carriers and cooperating companies in the process, 

• emphasis on environmentally friendly product. 

2.1 Ensuring of material conditions and educational conditions for managers  
Companies which want to develop innovation in the supply chain must first 

provide technical equipment as well as training and education for supply chain 
managers. The aim is to ensure that managers will be able to properly capture and 
analyse data coming from customers and the market as a whole. It should be noted that 
a sufficiently knowledgeable managers, supported by technical background, are better 
able to early detect needs and opportunities for innovation. For companies that want to 
maintain leading position in the market, it is appropriate to establish organisation units 
right in the organisational structure, that will be focused on market analysis, process 
monitoring, search for new potential and innovation in the supply chain.  

2.2 Identification of wants and needs of customers by using innovative methods 
For capturing customer requirements should be implemented rather formal and 

standardized procedures. Among the classical methods of data collection we can 
include personal contact and conversation with the customer, different forms and 
methods of customer surveys as well as the collection of primary and secondary data 
from the market area. Innovative approaches include electronic communication with 
customers through global information networks to enable fast access to information 
and ensure a rapid response to the identified data. All information thus captured must 
be analysed and evaluated regularly in a relatively short time. It is appropriate to allow 
customers, through modern information systems, to provide information about their 
needs, as well as objections, throughout the life of the product. For example by 
creating of a website directly to each specific product [2-4].  

The research in field of electronics showed, that about 80% of salesmen with 
nationwide network of shops provides information about products by internet. They 
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also provide technical support and customer reviews by internet. It is necessary and 
important to ensure objectiveness of customer reviews. The best is to ensure the ability 
to verify the reviews.  

In the case of automotive production, 100% of producers provide information 
about the products, technical support and option of electronic communication.  

In the case of food production, the electronic communication is usually focused 
only on propagation of products without option to put any question or customer 
review. 

Very important is speed of reaction on needs of customers. Research realized on 
300 respondents showed, that in the case of electronic products, over the 61 % of 
customers wants get response until 24 hours, 32% of customers until 48 hours and 
only 7 % of customers can wait more than 48 hours (Fig. 1). 

Fig. 1 The required speed of response 

 
Source: authors 

This data shows that for the companies of this segment is necessary to create 
units in organizational structure responsible for communication with customers. These 
units have to cooperate with units responsible for innovations. 

Overall, there was a significant progress in Internet communication with 
customers, particularly for products with higher added value, and also the percentage 
of manufacturers providing information via computer networks being highest for 
products with higher selling price.  

The above results indicate an urgent need single software which is able to 
process, analyse and evaluate information received from customers in large quantities 
and small time frame, and deliver relevant outputs for organisation units responsible 
for innovation, as well as for the management of the organization. Carefully analysed 
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and properly assessed data provides necessary information about the opportunities and 
needs of innovations [3-5].  

2.3 Evaluation of information in terms of products and individual processes 
After the analysis and evaluation of data is necessary to consult the findings 

across all organizational and functional units and identify their implications for 
individual products, units, activities and processes throughout the supply chain. At this 
phase should come the proposals of innovative measures [1,3]. 

Information should be evaluated: 

• before the process, 

• during the process, 

• after completion of the process, 

• after delivering of product to the customer, monitoring feedback. 

2.4 Involvement of suppliers, carriers and cooperating companies in the process 
As mentioned above, mutual coordination between producers, suppliers, trade, as 

well as close cooperation with the deliverer, is essential for successful supply chain 
management. Quick and accurate communication between the individual components 
is a prerequisite to the implementation of customer service at the required level. [3] 

Research has shown the need to develop joint communication portals, providing 
mutual information interconnection of all the above units involved. The ideal way to 
communicate is a common software interface for all cooperating units.  

Equally vital is the mutual communication and selection of a suitable transport 
system for different range of goods. Research has shown that well-chosen transport 
system greatly affects the resulting efficiency of supply chains. Figure 2 documents 
the suitability of the various transport systems.  
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Fig. 2 Suitability of transport systems 

 
Source: authors 

2.5 Emphasis on environmentally friendly product. 
Currently we can see increasing of the emphasis on environmentally friendly 

methods of production of goods, their recyclability, as well as the overall use of green 
technologies. Building a corporate image as "nature - friendly" companies can 
significantly improve the company's position within the market. Research conducted at 
the University of Zilina, however, demonstrated a significant association between the 
interests of consumers of ecological products and an increase in prices of that product 
in relation to its ecological parameters. Research conducted on a sample of 300 
respondents showed, that only 18% of consumers in Slovakia are willing to buy 
environmentally friendly product at a higher price, 58% of consumers will rather 
choose environmentally friendly product if it is not more expensive, and 24% of 
consumers do not care about environmental aspect of the product (Fig. 3) [1,3].  

Fig. 3 Willingness to buy environmentally friendly product 

 
Source: authors 
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It is necessary to say that the interest in environmentally friendly products is 
significantly higher in countries with higher standards of living and conversely 
significantly lower in countries with low living standards. This should be taken into 
account particularly in international trade. 

3 Synergy in company 

By using the process of mutual consultation of data and findings across all 
departments is necessary to provide a common learning process and the development 
of society based on sharing of information between the different units, to involve of all 
units to the process of innovation and thus contribute together to the progress of 
society as a whole [4,5]. 

This process ultimately leads to synergies within the organization as a whole. It 
is necessary to create space for the presentation of innovative ideas, for example by 
organizing joint meetings, conferences and meetings, where it is possible to use 
methods such as brainstorming or brain writing. 

Fig. 4 Synergy in company 

 
Source: authors 
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4 Innovative management reflecting life cycle of product        

Supply chain management must not only respond to immediate changes in the 
requirements and customer needs, but also have to respond to these changes in the 
context of the theory of product life cycle. 

Life cycle can be divided into the following phases [4,5]: 

• Development and deployment phase 

  This phase occurs when the company puts the goods on the market. It is 
characterized   by low demand and hence low costs for manufacturing and 
warehousing. 

• Phase of growth 

At this stage, consumers get to know the product. It is characterised by increase 
in demand and increase in the necessary production capacity. This phase provides 
important feedback on the product and its ability to meet customer requirements. 

• Phase of maturity 

This part of life cycle is characterized by the highest demand and by the highest 
sales. 

• Phase of drop 

Phase of drop comes when consumer demand for the product decreases. The 
reason usually is change of consumer needs, or replacement by another product.  

As a product passes through different phases of the life cycle, the response must 
be in suitable supply chain management. This problem can be described as follows:  

In the development phase, and essentially before it is necessary to analyse all the 
entry conditions and possibilities, and then suggest the supply chain.  

In the phase of growth, there is a significant increase in demand for the product 
and it is therefore necessary to manage an increase in the scope and structure of the 
supply chain and, consequently, an increase in the individual units of the supply chain 
as well as distribution channels and points of sale. Innovation is at this stage focused 
on finding alternative solutions and supply chain improvements and to ensure growth 
of distribution channels. 
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At the phase of maturity and drop, the supply chain management must focus on 
improving the efficiency of the chain, ensuring continuous availability of goods and 
reflection to reduce demand by reducing production costs and preparation for the 
cessation of production and sales. At this stage, innovation is focused on finding and 
implementing alternative technologies, leading to cost optimization [4-6].  

Fig. 5 Management reflecting life cycle of product  

 

Source: authors 

5 Conclusion 

Research KEGA no. ZU-026 4/2015 realised by the University of Zilina, 
Department of Railway Transport has shown that in the current environment of 
globalization and the growing demands of consumers to the level of customer service 
it is necessary to constantly monitor the needs of consumers and innovate  existing 
supply chains. 

Innovation can be realized only through early detection of relevant needs and 
requirements of consumers. Inter alia, research also shows that consumers demand 
information and answers to their questions in horizon to 48 hours. These parameters 
can only be achieved by establishing appropriate communication and information 
channels with the participation of all stakeholders [5,7]. 

An equally important element is the use of environmentally friendly 
technologies. Although research has shown relatively low willingness of consumers to 
pay more for an environmentally friendly product, for the same price will consumers 
buy a product with better environmental parameters. This fact indicates the possibility 
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of obtaining a significant competitive advantage in the market in relation to the 
organic nature of the product. 

Interconnection of all articles, participating in the realisation of the supply chain, 
analysis of findings and implementation of measures across the entire chain leads to a 
strong synergistic effect [1,7,8]. 

Research also shows that focus on innovation and measures must be 
implemented in connection with the phase of the life cycle in which the product is 
located. 

All these measures together leads to effectiveness of supply chain and keeps 
customers satisfied.  
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Resume 

The supply chains and their management are currently characterized by strong 
market development both on account of globalization and increase of consumer 
demands for customer service. The current supply chains are becoming more 
specialized and characterized by complex structures. Effective set procedures clearly 
leads to high efficiency and quality of operation of supply chains. The principles of 
good supply chain management, with an emphasis on innovation have been processed 
based on research KEGA č. 026ŽU-4/2015 conducted at the University of Zilina, 
Department of railway transport, and within this research was set five major elements 
of innovative supply chain management. 
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POSITION OF THE CENTRE OF GRAVITY AND 
DRIVEABILITY OF THE VEHICLE 

Lenka MOKRICKOVA, Vladimir RIEVAJ 

1 Introduction 

Road accidents are unwanted parts of the road transport. All countries try to 
decrease the number of accidents and especially the number of accidents with tragic 
consequence and wit the injuries of participants. Slovakia has set to reduce to the year 
2020 the number of fatalities to 50 % compared with the year 2010. This aim can be 
achieved by increasing the quality of the road infrastructure, better quality and more 
advanced vehicles and increased discipline of drivers. An important part is also 
increasing technological awareness of drivers and the influence of the various factors 
on the performance of the vehicle.   

2 Braking 

Position of the centre of gravity has a direct impact on the amount of the braking 
forces. Average of the amount of braking forces on the front and rear axle from the 
total required braking force can be determined using the following equation [5] [1]: 

                                                              

                                                                         , where                                     (1) 

Kb1 is the average of braking force of the front axle from the total required 
braking force, 

Kb2 is the average of braking force of the rear axle from the total required 
braking force, 

λ1 is the average of the distance of the centre of gravity from the front axle L1 to 
the wheelbase L.  

 
 
λ2 is the average of  distance of the centre of gravity from the rear axle L2 to the 

wheelbase L.  

 
λt is the average of height of centre of the gravity above the plane of travelling ht 

to the wheelbase L.  
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µx is the coefficient of adhesion of the wheel to the travelling plane [-], 
f is the coefficient of the rolling resistance of the tires [-]. 

Table 1 show the change of the required average of the braking force while 
maintaining position of centre of the gravity and unchanged the coefficient of rolling 
resistance in achieving maximum braking deceleration. It changes only the coefficient 
of adhesion to the travelling plane. On the dry asphalt obtains a tire the coefficient of 
adhesion µx = 0.85, µx = 0.55 achieves a wet asphalt surface, µx = 0.30 reaches the 
surface with a layer of snow and µx = 0,1 creating a rod surface covered by melting 
ice. Although the static load on the rear axle reaches 68.7 %, with the coefficient of 
adhesion 0.85 provides the rear axle a transmission only 46.6 % of the total braking 
force. On icy surface is increased the average of the braking force of rear axle to the 
65.9 % and it is closed to the static distribution of weight between the axles.   

 

Tab. 1 Effect of the change of the coefficient of adhesion on the 
required average of braking force for the each axle.  

L1 = 1.786 m λ1 = 0.687 
L2 = 0.814 m λ2 = 0.313 
ht = 0.668 m λt = 257 
L = 2.6 m f = 0.01 

µx = 0.85 dry asphalt 
 
 
 

µx = 0.55 wet asphalt 
 
 
 
µx = 0,3 continuous layer of snow 

 
 

 
µx = 0,1 melting ice 

 
 

Source: elaborated by authors 
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Tab. 2 Effect of the change a position of the centre of gravity to 

required average of braking forces for the each axle 

L1 = 1.786 m λ1 = 0.687 
µx = 0.85  
dry asphalt  

L2 = 0.814 m λ2 = 0.313 
ht = 0.668 m λt = 257 
L = 2.6 m f = 0.01 
 
 
 
L1 = 1.25 m λ1 = 0.481 

µx = 0.85 
dry asphalt 

L2 = 1.35 m λ2 = 0.519 
ht = 0.668 m λt = 0.257 
L = 2.6 m f = 0.01 
  
 
 
L1 = 1,25 m λ1 = 0,481 

µx = 0.85 
dry asphalt 

L2 = 1.35 m λ2 = 0.519 
ht = 0.868 m λt = 0.334 
L = 2.6 m f = 0.01 
 
 
 

Source: elaborated by authors 

Due to position of the loading of vehicle occurs to the change of the centre of 
gravity, particularly for trucks where the effective weight exceeds the vehicle curb 
weight. It leads to a large variation of the position of the centre of gravity. Position of 
the centre of gravity has a significant impact on the required average of braking forces 
to front and rear axle. The table 2 provides the information about the impact of 
distance the centre of gravity from the front axle, as well as about the impact of the 
change of height of the centre of gravity. When changing the required brake forces 
with the same average occurs to the loading of each axle. Consequently, the tires will 
behave as underinflated under heavy braking and its properties will be changed, for 
example directional stiffness or rolling resistance.  
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3 Cornering 

If the vehicle is moving to the curve at a steady speed and is neglected the 
impact of the rolling resistance and air resistance, is can be set the maximum speed for 
cornering  compared with the speed at the border of skidding and overturning. The 
lower value is limiting. The maximum speed for cornering at the border of skidding 
can be determined using the following equation [2] [3]: 

 
                                                                                                                      (2) 

 
And the highest speed for cornering at the border of overturning can be 

determined using the following equation [2] [3]: 
  
                                                                                                                        (3) 
 

Where,  
R is radius of the curve [m], 
g is gravity acceleration  [m.s-2], 
µ is coefficient of adhesion [-], 
α the slope of the load in the curve [°], 
ht height of the centre of gravity [m], 
B is wheel gauge [m]. 
 
These equations are used to calculate the maximum speed of the vehicle when 

cornering. Limiting speed is the lower value. Position of the centre of gravity and its 
weight above the running plane has an impact when calculating the speed considering 
of overturning. Table 3 provides how to changes the maximum speed while cornering 
considering to position of the centre of gravity. 

 

Tab. 3 Effect of the position of the centre of gravity to the speed at which is 
the vehicle able cornering with a selected radius 

 Speed at the border of 
overturning [km/h] 

Speed at the border of skidding 

[km/h] 

B = 1.4 m  
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ht = 0.668 75.1 68.1 
ht = 0.868 66.4 68.1 

Source: elaborated by authors 
Fig. 1 Change of the loading of axles while 

 

 
Source: [1] 

 
Limiting speeds for cornering are marked colour in the table. Change of the 

height of the centre of gravity above the running plane caused, that the limiting speed 
for cornering has become the speed at the border of overturning. When cornering there 
is also change in external loading of wheels. On the basic of figure 1 can be provide 
the formula for determination of loading on each wheels of the vehicle. According 
[4][2] applies the following equation:  

                                                   
(4) 

 
 

                                                                               (5) 
                                                   , where  
 
  It is the loading of the outer wheel while cornering [N] making full use µy 

 It is the loading of the inside wheel while cornering [N] making full use µy 

Are the reactions of substrate to the action of centrifugal force Fy making full use µy [N] 
GN   It is the weight attributable to the handled through a correction [N], 
µy  It is the lateral tire grip [-], 
ht  It is the weight of the centre of gravity [m], 
B It is wheel gauge [m] 

( )
B

hBG
F ytN

⋅
⋅⋅+⋅

=
2

2' µ

( )
B

hBG
F

ytN

⋅
⋅⋅−⋅

=
2

2
''

µ

'F
''F

'
yF ''

yF



 

-113- 
I/2016 

As follows from the previous equations, with constant wheel gauge and 
adhesion of the wheels, the loading of the wheels will be depended only on the 
position of the centre of gravity above the running plane.  

 
Tab. 4 Effect of position of the centre of gravity on the loading of axles while 

cornering with a selected radius 

Parameter 
Loading of the wheel 

[N] Parameter 
Loading of the wheel 

[N] 
outer inside outer inside 

B = 1.4 m   B = 1.4 m   
µy = 0.7 µy = 0.7 
GN = 5900 N GN = 5900 N 
ht = 0.668 m ht = 0.868 m 

Source: elaborated by authors 

As is shown in the table 4, increasing of position of the centre of gravity above 
the running plane causes the change of the loading outer and inside wheel. Change of 
the loading the wheel with unchanged inflation pressure has an impact on the change 
of the deviation of wheel, figure 2. From the picture is clear, that with the loading of 
the wheel is changed no only the deviation of wheel, but also the capacity to transmit 
the transverse forces and this change is not linear. It means that it will affect to the 
driveability of the vehicle. It the position of the centre of gravity change the loading of 
each wheels on the same amount of lateral force Fy then we can say that the position of 
the centre of gravity influences the driveability of the vehicle. It will affect not only 
the transfer of transverse forces but it will cause the change of the radius of the vehicle 
drive.  

Fig. 2 Dependence of the deviation of wheel and the transmission of transverse 
forces from wheel loading 

 
Source: [1] 

NF 4920' = NF 980'' = NF 5510' = NF 389'' =



 

-114- 
I/2016 

The wheels are rotated by a certain angle α, but because of its transverse 
flexibility will behave as if it has been rotated by an angle of deviation less.  

Actual radius, beyond which the vehicle is traveling, is calculated with the 
following formula: 

     
 

                                                                         (6) 
 
 
Where,  
RS is the actual radius of turning [m], 
L is the distance between the axles of the vehicle [m], 
B is the wheel gauge [m], 
β1 is the angle of the turning of outer wheel [°] 
α1 is the angle of the deviation of  inside wheel [°] 
αz is the average angle of deviation of the rear axle of the vehicle [°] 
 

4 Conclusion 

It was pointed out that the position of the centre of gravity can has a significant 
impact on the driveability, even in area if braking, transmission of lateral forces and 
cornering.  
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Resume 
 
Position of the centre of gravity has a significant impact on the required average          

of braking forces to front and rear axle. It can have a significant impact on the 
driveability, transmission of lateral forces and cornering too. When the vehicle is 
cornering, it is necessary to set a maximum speed at the border of skidding and 
overturning. The lower value is limiting for safe driving.  
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CARRIAGE OF PERISHABLE FOODSTUFFS 

Peter PIALA, Andrej DAVID 

1 Introduction 

Perishable foodstuffs are transported for short and long distances in the different 
climatic conditions. This transport is not only within the European Union, but it is also 
carried out by all modes of transport between the continents. Means of transport have 
to have the transport space with isothermal refrigerating or freezing equipment. It 
depends on the kind of freight that is transported. 

Retention the quality of transported foods can be ensured only by respecting the 
conditions, which the relevant legislation determines. Also, it can be ensured quickly 
transit in the correct vehicles of transport that they monitor temperature inside the 
cargo space. Therefore, emphases should be placed on technical equipment of 
transport equipment. The safe and quickly international and national transportation of 
perishable foods is possible only when the same rules following. Therefore, this 
problem pays longer attention to the national and international levels. [3,5] 

2 Legislation governing the transport of perishable foodstuffs 

Transport of perishable foodstuffs are governed by ATP (Agreement on the 
International Carriage of Perishable Foodstuffs and on the Special Equipment to be 
Used for such Carriage). That agreement was concluded in Geneva 1.9 1970 and it 
entered into force on 21.11. 1976. If the traffic and transportation vehicles used for 
international transport of perishable foodstuffs are identified to as insulated, 
refrigerated, mechanically refrigerated or heated and they must comply with the 
definitions and standards, which are specified in agreement. 

Agreement ATP includes: 

• provision of specialized transportation and means of transport, 

• the statutes on the use of specialized transportation and means of transport for 
the international carriage concrete of perishable foodstuffs, 

• various and final provisions, 

• definition of standards and specification specialized vehicles for the transport 
of perishable foodstuffs (annex 1), 
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• choice of means of transport and temperature conditions for the transport of 
deep-frozen and frozen food (annex 2), 

• temperature conditions for the transport of certain types of foods that they 
aren´t frozen or deep-frozen (Annex 3). 

Carriage of perishable foodstuffs governed by decree of the Minister of Foreign 
Affairs no. 61/1983 coll. about the Agreement on the International Carriage of 
Perishable Foodstuffs and on the Special Equipment to be used for such Carriage 
(ATP). [1,2] 

2.1 The special Equipment 
For the transport of perishable foodstuffs using different special equipment. The 

various types are described in the following sections of this article. 

Isothermal means of transport 

Isothermal means of transport have so called box. This box is constructed with 
insulating walls, door, floor and roof. A tank of means of transport has box, which is 
its own a custom tank. These boxes prevent heat exchange between the inside and the 
outside so that, under the overall heat transfer coefficient can be the means included in 
the following two categories: 

• isothermal means of transport with normal insulation (IN), 

• isothermal means of transport with heavy insulation (IR). 

Refrigerated means of transport 

This kind of mode of transport isn´t used as a source of cold engine or absorption 
unit, but natural ice with or without the addition of salt, dry ice with his control or not 
and so on. Such cooling of lowering the temperature inside the box. Such cooling 
keeps it at the required temperature even when outside the average temperature of + 30 
° C. In case the transport means comprises one or more chambers, tanks or containers 
for coolant they have to be designed so that they can fulfill respectively amended in 
the outdoors. 

Mechanically refrigerated means of transport 

These transport means are actually insulated transport means, except that they 
have their own cooling or the inclusion of a number of units may have a common 
cooling device (mechanical compressor unit, absorption equipment, and etc.). These 
devices have to an external temperature of 30 ° C to lower the temperature inside the 
box and they took her to keep to the following: 
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• Class A - between 12 °C and 0 °C inclusive, 

• Class B - between 12° C and -10 °C inclusive, 

• Class C - between 12° C and 20° C inclusive, 

• Class D - equal to or less than 0° C, 

• Class E - equal to or lower than -10° C, 

• Class F - equal to or lower than - 20° C. 

Heated means of transport 

It is an isothermal means of transport, which has the effect scale up the internal 
temperature of the empty box and at least 12 hours to maintain the temperature, 
without further heat input. The temperature during these 12 hours should be stable for 
at least + 12 ° C. The average outdoor temperature may be doing so: 

• - 10 ° C for class A of the heating means of transport, 

• - 20 ° C for class B of the heating means of transport. 

3 Requirments Transport of Preishable Foodstuff 

The temperature during the transport of perishable foodstuffs is very important 
because a critical change in temperature may cause danger in safety food. When 
transporting frozen and deep-frozen foods should always be a means of transport or 
container pre-cooled sufficiently. That one uses a means of transport or container have 
to always provide: 

• means of transport for transporting perishable foodstuffs weren´t marked as 
insulated, refrigerated, mechanically refrigerated or heated. So it can be 
marked  only means of transport which suit to the definitions and standards 
laid down in the ATP Agreement, 

• properly loading cargo in transport vehicles or containers so to cargo was 
safety by the instrumentality of the heat from the outside, 

• correct operation of the cooling unit and the correct setting of the 
thermostat, 

• appropriate method of unloading at the terminal site (especially the time and 
frequency of door opening) 

• adequate maintenance of the insulated box and cooling system, thorough 
cleaning of transport vehicles or containers. 

Perishable foodstuffs are divided into two groups in agreement with ATP. The 
division is in the table the number 1. [1] 
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Tab. 1 Overview of food transported at given temperatures 

Source: [1] 

3.1 Choosing a suitable means of transport for transporting frozen or deep-
frozen foods 
When we choosing a means of transport frozen or quick-frozen foods, we 

should keep following points: 

• we need to choose the suitable means and we apply it so to the highest 
temperature of food during transport doesn´t exceed a specific temperature, 

• from 01.01 2006, all measuring instruments used to monitor temperature 
have to satisfy the requirements of EN 12830, EN 13485 and EN 13486, 

• during the regional distribution of the ambient air temperature measured by 
means of transport at least one easily visible thermometer, 

• food temperature during loading, during transport and unloading shall be 
equal to a specified temperature or be lower, 

• if it is necessary to open during carriage means of transport have to be 
ensured in order to meet the objectives of the International Convention on 
the Harmonization of input goods of border controls. 

3.2 Choosing a suitable means of transport for transporting refrigerated food 
When we choosing a means of transport refrigerated foods, we should keep 

following points: 

• we need to choose the suitable means and we apply it so to the highest 
temperature of food during transport doesn´t exceed a specific temperature, 

• food temperature during loading, during transport and unloading shall be 
equal to a specified temperature or be lower, 

Group Temperature  Foodstuffs 

Frozen or deep-frozen 
foodstuffs 

-20 °C ice cream and concentrated fruit juices 

-18 °C 
frozen or quick (deep) frozen fish, fish products, 
molluscs and crustaceans and all other quick 
(deep) frozen foods 

-12 °C all frozen foodstuffs (except butter) 

-10 °C butter 

No frozen foodstuffs 

+ 3 °C guts 

+ 4 °C 
game, poultry, rabbits, milk tanks intended for 
direct consumption, 

+ 6 °C 
milk, meat products, fresh dairy products, fresh 
vegetables and vegetable products 

+7 °C all meat excluding guts 
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• if it is necessary to open during carriage means of transport have to be 
ensured in order to meet the objectives of the International Convention on 
the Harmonization of input goods of border controls, 

• temperature control of foods shouldn´t cause them to freeze these foods. 

3.3 Distinctive marks placed on the means of transport 
Every means of transport that meets the requirements of ATP has certificate and 

the certification label. As well it has also assigned a distinctive mark that determines 
the temperature ranges for the resource to be sustained during transport. Distinctive 
marks consist of big Latin letters in dark blue on a white background. The letters shall 
be not less than 100 mm for the distinctive marks and at least 50 mm for the expiry 
date. Distinctive marks and symbols expiry shall be fixed at least from the outside on 
both sides in the upper corners near the front. [1] 

 
Tab. 2 Distinctive marks means of transport 

Equipment Distinguishing mark  

Normally insulated equipment IN 

Heavily insulated equipment IR 

Class A refrigerated equipment with normal insulation RNA 

Class A refrigerated equipment with heavy insulation RRA 

Class B refrigerated equipment with heavy insulation RRB 

Class C refrigerated equipment with heavy insulation RRC 

Class D refrigerated equipment with normal insulation RND 

Class D refrigerated equipment with heavy insulation RRD 

Class A mechanically refrigerated equipment with normal  
insulation  

FNA 

Class A mechanically refrigerated equipment with heavy  
insulation  

FRA 

Class B mechanically refrigerated equipment with heavy  
insulation  

FRB 

Class C mechanically refrigerated equipment with heavy  
insulation 

FRC 

Class D mechanically refrigerated equipment with normal  
insulation  

FND 

Class D mechanically refrigerated equipment with heavy  
insulation  

FRD 

Class E mechanically refrigerated equipment with heavy  
insulation  

FRE 
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Class F mechanically refrigerated equipment with heavy  
insulation  

FRF 

Class A heated equipment with normal insulation CNA 

Class A heated equipment with heavy insulation CRA 

Class B heated equipment with heavy insulation CRB 

Source: [1] 

In the picture number 1 we can see a pattern of distinctive mark. FRC us 
indicates that it is a mechanically refrigerated means of transport with heavy insulation 
class C. The numbers indicate the completion of the certificate. We number 02 
indicates that the month it is (February) and 2011 for which expiration year. 

Fig. 1 Patter distinctive mark 

 

 
 
 
 

Source: [1] 
 

4 Conclusion 

The article was about transport of perishable foodstuffs. In the first part of this 
article was mentioned legislation, which directs the transport of perishable foodstuffs. 
It is international agreement ATP or decree of the Minister of Foreign Affairs no. 
61/1983 Coll .. Agreement ATP distributes special means of transport in four classes, 
which were described in the article. For the transport of perishable foodstuffs are 
various requirements that have to be met to avoid damage. 

It is therefore necessary to choose the appropriate means of transport for the 
transport of deep-frozen or frozen foods and refrigerated foods. When choosing, it is 
necessary to fulfill some necessary points that were mentioned in the article. Each one 
means of transport that meets the requirements of ATP have to be certified, the 
certification label and distinctive mark. The distinctive marks are written in the table, 
which can also be found how the transport or the transport vehicle in question. 

 

FRC 

02 -2011 
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Resume 

This article is about transport of perishable cargo, specifically foodstuffs. There 
are also mentioned legislative conditions, which have to be respected during 
transport. We can find information about special means of transport, which are 
applied for transport and specific requirements for transport of deep-frozen, frozen 
and chilled foods. In this article are also mentioned distinguishing marks, which 
determine the temperature range during transport of food. 
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ANALYSIS OF AUTOMATIC IDENTIFICATION 
AND DATA CAPTURE SYSTEMS USE IN LOGISTICS 

Jiri SEBA, Roman HRUSKA, Libor SVADLENKA 

1 Introduction 

Automatic identification and data capture (AIDC) systems became common 
device for society. This technology can be found in all possible human activities, like 
material flow systems, libraries, logistic, industry or basically everywhere is required 
items tracking throughout items movement. Automatic identification provides 
accurately information about specific items storage. This information can be used for 
control functions relevant to the specific items as well as for automatically evaluation 
item’s conditions and decision making if it’s needed.  

This paper explores all systems of AIDC, from historical ones to nowadays 
technologies, provides basic comparison between most used systems. 

AIDC technologies refer to methods of recognizing objects, collecting data about 
them and utilize these data. These systems are commonly referred as “Auto-ID 
systems or Automatic Data Capture. This chapter describes evolution of AIDC 
technologies from the beginning to current modern systems. 

1.1 History of AIDC 
Procedures of automatic identification a data capture became in recent years very 

popular. True is, AICS technology have a long history. [7] First research in AIDC 
technology was in 1950s, when two researchers at IBM awarded first patent for 
automatic identification in year 1952. After twenty years of research and evolution in 
1970s U.S. grocery allowed deploy of barcode technology in supermarkets across the 
country. Task was simple: reduce labor costs, improve checking speed of tracking 
sales and inventory. All of this leaded in 1973’s born of Universal Product Code 
(UPC) – barcode, which defined specific product. Because of slow implementing UPC 
symbols on packaging, grow of the bar coding was also slow. Big moment came in 
1981, when U.S government initiated program which required that all products sold to 
the U.S military be marked with barcode. This condition start the revolution in supply 
chain management: in 1978 only 1 % of grocery stores had barcode scanners, in 1984 
it was 33%. 
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This revolution brought some evolution of barcode. At first, UPC codes had only 
12 numerical digits. No letters, no characters nor other content, which is common 
nowadays (like special digits @,&, etc.). In 1984 was created first “SMART CARD”, 
like prepaid telephone cards, which is considered as new generation of barcode. First 
Smart cards contained barcode wrote on in to be readable with common barcode 
scanner. A Smart card is an electronic data storage system with additional computing 
capacity supplied with energy. These cards are placed in a reader, communication 
between card and reader is working via galvanic connection using bidirectional serial 
interface. In comparison to barcode technology, purchase of smart labels is more 
expensive, technological more demanding and more difficult to implementation. The 
primary advantage of smart labels is security. Data on the labels can be protected 
against undesired access and manipulation. Smart card services all information 
simpler, faster and chipper. For this reasons in 1992 were over 200 million smart cards 
used worldwide. [4] 

RFID (Radio frequency identification) systems are very similar to Smart Card 
technology. Like them, data are stored in electronic data-carrying device. Unlike Smart 
Cards, RFID use for data-exchange between readers and data-carrying device 
magnetic (or electromagnetic) fields (unlike galvanic connection). RFID technology 
provides even better visibility in material flow; movements can be done  more easily 
and quicker than with smart cards or barcodes. Data reading is faster than smart cards 
and can be done from greater distance. 

1.2 Current AIDC systems 
In chapter above was described evolution of AIDC technology from barcodes to 

RFID. That does not mean, that barcodes and smart cards are not using nowadays. 
Barcodes are using in groceries, libraries or material flow all over the world. Smart 
cards are using as contactless tickets for public transport. Barcodes are currently most 
used AIDC technology all over the world, RFID technology have the potential to 
replace barcodes in the future. In Auto-ID systems belong other technologies, then 
these mentioned above. For most used AIDC technologies see Figure 1. 
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Fig. 1 Overview of the most important auto-ID precedures 

 

Source: Finkenzaller 2010 [4] 

Except barcodes, smart cards and RFID there are OCR (optical character 
recognition) and Biometric MM. OCR is technology of mechanical or technical 
digitalization of images or texts (handwritten or printed). After this method 
handwritten text can be used like common computer text. OCR can recognize single 
character or whole sentence, depending on OCR typ. However OCR technology is not 
universally applicable. In comparison with other ID systems, OCR is more expensive 
and required complicated (and also more expensive) readers. 

Biometric (Model Measurement) is defined as the science focusing on counting 
a measurement procedures in living beings. It comes from single premise: every 
creature (including human being) is unique. Biometric can use many options of 
identification, like fingerprint voice analysis, signature, and face recognition. 

2 Barcodes 

The oldest technology of AIDC systems – barcodes – is nowadays worldwide 
used. The biggest reason is the price of this technology. [12] 

2.1 Background 
Originally barcodes were specific series of vertical, black and white stripes. First 

barcodes contained only numerical characters. As time goes by, barcodes evolved in 



 

-127- 
I/2016 

many variants. Nowadays barcodes can even consist from parallel stripes; modern 
scanners can read barcodes from most of color papers. Readability of barcodes 
depends on scanners used for reading. Distance for barcode reading is maximal 0,5 
meters, which mean, that standards scanners have to read barcodes in this distance. 
However, one of scanners parameter is, on which distance can read barcode (alike 
number of scans per second, supported barcodes, scan resolution etc.). 

2.2 1D-barcodes 
One-dimensional (also linear) Barcodes are made only from vertical stripes. Each 

type of barcode has its own specification. Here are the basics terms for barcodes: 

• Symbology: mapping between text and barcodes (how should be text 
transported to bars and spaces  

• Barcode Density: how much space is required for character (mostly 
interpreted as number of characters in centimeter) 

• Valid characters: list of characters, which can be used in barcode 

• Module width: The width of the smallest bar (or space), which can be 
used in barcode (marked as “X” parameter) 

• Quiet zone: Area all over barcode, where should not be any character or 
mark to ensure barcode best readable possibility (the rule: quiet zone 
should be ten times dimension of module width) 

• Obtain check digit: one or more digits in barcode, which perform 
mathematical check to valid whole barcode 

One dimensional barcodes have a lot of types. Worldwide there are at least nine 
barcode standards in use. [7] From that reason it is almost impossible to name all of 
barcodes nowadays useable. On Figure 2 You can see comparison between two 
barcode types, which are using worldwide. On this comparison are showed basics 
barcode characteristics.  
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Fig. 2 Comparison between EAN-13 and Code 128 

 

Parameter EAN-13 Code 128 
Symbology 
number 

13 20 

Number of digits 12 + 1 for checking 108 

Valid characters Only numerical digits 
Alfa-numerical digits, some 
special symbols (&,@, e.c) 

Quiet zone 11X from left, 7X from 
right 

10X (minimal 0,25 inch 

Module width X=0,33 mm X>=0,19 mm 

Source: TEC-IT  [9], BarCode generator [5] 

2.3 2D-barcodes 
Two-dimensional barcode can be characterized like graphical object that stored 

information horizontally (as one dimensional barcodes) and vertically, at the same 
time. If 1D code 128 have can obtain 108 digits, Two dimensional barcodes can store 
up 7 000 characters depending on its type.  

Worldwide most useable 2D-barcode is so called QR code.[10] Abbreviated from 
“Quick Respond”, from its development in 1994, when QR code obtain “only” 127 
numeric digits, to newest generations of QR codes (7 089 digits, or 1817 Japanese 
kanji symbols) QR codes usage rapidly grows. 

Fig. 3 Example of QR code 

 

Source: QR Codes [11] 
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QR code from Figure 3 is a small sized one. Size of QR code is not measurable 
in units of length, but in so called modules. Each module can be imagined like data 
carrying device, which mean more modules provides more place for data. QR codes 
have functionality of self recovering, which mean, if some modules of barcode are 
damaged, other parts of barcode can restore data. QR codes with lowest error 
correction demands, 7 % of modules can be restored. In other words, if 7 % of QR 
code is damaged, readers can read all content. In opposite side, QR with highest data 
restoration demand can restore 30 % of content. 

3 RFID 

This modern technology is contactless method for identification of object. The 
usage of this technology is grooving very fast: RFID itself is considered as successor 
of barcodes. 

3.1 Background 
Radio frequency identification (RFID) as a wireless technology is rapidly 

becoming very popular because of its cost-effectiveness. Great merit on it has US 
Department of Defense (DoD) as world’s largest supply chain operator and 
corporation Wal-Mart as world’s largest retailer. [8] In 2003 both of them requested on 
top suppliers RFID tagging on pallets. Because of their size of operations, the RFID 
industry quickly began grown. 

3.2 RFID components 
Radio-frequency identification uses wireless technology for tagged object 

identification. Because of different logic of tagging, there have to be different 
components on RFID systems compared to barcodes. There are three basic 
components:[6] 

• Tag – Data carrying device. This component has to be placed on object, 
which is planned to be identified (e.g. on pallet with material). 
Sometimes is called transponder. 

• Reader –It depends upon design and technology used, this device is 
intended to read (or read & write, if it is needed for operation) data from 
tag. Sometimes is called interrogator. 

• Controller – Device for decoding (or encoding) data from RFID tag and 
data gathering. Sometimes is called a host. Often takes the form of a PC 
with some control software.  

Tags and readers communicate between each other using radio waves. In case of 
entrance of tagged object into reading zone, interrogator reads data from tag and sends 
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it to controller. Communication between host device and reader uses standard network 
interface (data cable connection, Wi-Fi, etc.). Based on data decoded from tag, 
controller has many purposes. Tagged object for example can be inventoried in a 
database or redirected to demanded space. Whole principle of RFID technology is 
shown on figure 4. 

Fig. 4 Overview of RFID systems 

 

Source:  (Dobkin, 2013) [3] 

RFID system could contain a large number of RFID tags and readers all over 
specific area. RFID technology can manage about 1000 tags per second with accuracy 
of 98%. [1, 14] Every transponder required energy supply. In way of energy supplying 
RFID tags can be divided on passive and active. 

Passive transponders do not obtain power supply. There receive energy via 
magnetic (or electro-magnetic) field, which is emitting from readers. This field can be 
modeled from the interrogator, another way is intermediately store energy in the 
transponder (for a short time).in other words, reader emitted energy for transmission 
from reader to tag and back to reader. This mean, if the transponder is not located in 
reader’s range, tags have no power supply and are unable to send any signals. 

Active transponders have their own power supply (e.g. from battery or solar cell). 
The supply provides energy to the tag. For this reason magnetic field is no more 
necessary for power supply transponder, which mean, magnetic field can be much 
weaker than the field required for passive tags. If the reader is able to detect weak 
signal, communication area between reader and tag can be increased. 

Both active and passive transponders need reader’s magnetic (or 
electromagnetic) field for data transmission to the controller via reader. For that reason 
there are limitations of reading areas, the maximum achievable range is 15 m. [4] 
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3.3 RFID terms 
RFID systems can be described with for RFID typical characteristics. Considers 

basics terms used for RFID technology as follows: [7] 

• Operating frequency: frequency of magnetic (or electromagnetic) field, 
which is used for transmission between readers a tag. depending on 
frequency RFID can be divided to: 

� Low frequency (125-134 kHz)  
� High frequency (about 13,56 MHz) 
� Ultra-high frequency ( 860-960 MHz) 
� Microwave (2.5 GHz and above) 

• Read Range: Area when signal from reader can reach transponder and 
can receive data from it. In lower frequencies, read ranges are about 1 
meter, ultra high frequencies can reach read range about 10 meters. 

• Kind of tags: active or passive 

• Interference: RFID systems are vulnerable from other radio systems. 
Signal from other radio systems can falsify data received from tag, or 
even interrupt signal. Due low frequency of radios, more vulnerable are 
low frequency –RFID 

• Data rate: represent data size, which can be transmissioned between 
RFID tags and readers per second. Similarly to read range, higher 
frequencies have higher data rate. 

4 Comparison between RFID and Barcodes 

RFID and Barcodes are nowadays worldwide most used AIDC systems. In this 
on mind comparison between them are only logical. 

Fig. 5 comparison between Barcode and RFID 

Parameters Barcode RFID systems 
Typical data quantity <100 b 16-64 kb 
Readability by people  Good  Impossible 
Influence of dirt Very high No influence 
Influence of optical covering Very high No influence 
Degradation Limited No influence 
Purchasing costs  Low Medium 
Operating costs Low None 
Reading speed About 4s Less than 0,5 s 
Maximum distance 0,5m 5 m 
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Source: Finkenzeller 2010 [4], modified by Author 

RFID technologies seem to have better utilization: RFID technologies have 
almost no influence from space around data carrying device in contrast of barcodes, 
where some cleanliness can disable reading from barcode. [4] From other side, one 
dimensional barcodes usually have coded text right below barcode, so the functionality 
can be saved. In case of RFID-tag failure data saving is very difficult (and often not 
possible). Impurity of barcode, mechanical demolition as further degradations is 
another advantage of RFID, life time of RFID tags is much higher than barcodes, even 
if they have ability to partially restore themselves. 

Big disadvantage of Barcodes is the fact, that once the barcode is printed, data on 
it can be changed. RFID can use rewritable tags, which can change data carried on it, 
in some conditions. RFID systems have in average ten times higher distance between 
data carrying device and reader, on top of that reader have ten times higher speed of 
reading data. Costs of purchasing and operating are favoring RFID, either.[13] 

5 Nowadays usage of AIDC systems 

As mentioned before, there are a lot of AIDC technologies, which are currently 
used worldwide. However some systems are applied dedicated branch more fervently 
and more often than others. Here is the basic field of usage of AIDC systems. [7] 

Barcode is worldwide most used technology for Auto-ID. Barcodes, as the oldest 
of AIDC technologies, could be used almost everywhere. In daily life, barcodes can be 
found in groceries – Universal Product Codes UPC or European Article Number EAN, 
in warehousing – material labels, movements orders etc.  

Barcodes are frequently using in shipping documents. In VDA [12] standard 
etiquette there are several information: Vendor identification, material, quantity, 
delivery number and some other data requested by customer, each in barcode – mostly 
in Code128. All of this information is often united in one 2D Barcode. With this 
standardization barcodes system reaches its full potential. Barcodes are using in other 
label standards (ODETTE, AIAG, etc) either. 

Speaking about shipping, Barcodes are often seen in delivery document header. 
In cooperation with EDI systems (ASN is perfect example) these barcodes also 
contains information necessary to quick material income.  

Usage of Smart Card is not growing recently. This technology required contact 
between reader data-carrier devices, which in days of no-contact technologies is not 
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preferred. However, there are still some areas, where this technology has a sense: [7, 
4] telecommunication (SIM card), Credit Cards (in contrast with non-contact card, 
Smart Cards provides more safety against hackers). 

RFID technologies are often used on places, where barcodes are not enough, for 
example tracking of material transport to be sure, where material is in flow of time. 
Compared to barcodes, RFID technologies provide quicker measurement in time, more 
accurate data and faster evaluation of them.  

Both, Smart Cards and RFID, are frequently using in cooperation with NFC 
(Near Field Communication) in cross-docking centers, especially in case of package 
deliveries. In cross-docking centers is time more important than everything else. In 
that case NFC technology provides perfect solution for very fast sorting packaging 
depending on its target destination. [2] 

6 Conclusions 

At the present time barcodes are used for tagging material for example in 
grocery, material flow or industry. RFID technology is growing rapidly, especially in 
USA, thanks to Department of Defense and Corporation Wal-Mart. RFID systems 
increase operational efficiently, higher efficiency lowers organizations cost and 
increases profit 

This paper summarizes Auto Identification and Data Captures, compares RFID 
and Barcode, which are most useable from AIDC systems. Taking into account 
development of market behavior, when more demand of RFID technologies should 
decrease costs of FRID systems, greater grow of RFID implementation can be 
expected. . From this reason, more and more RFID trials are being announced every 
month. RFID technologies have the potential to replace barcode systems in the future. 
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Resume 

The aim of this paper is to defined systems of automatic identification and data 
capture currently used in world and analysis fields of utilization these systems in 
logistic processes. Nowadays most used type of AIDC is Barcode technology because 
of its low initial costs and easy maintenance. Barcodes are mostly used in groceries 
and warehousing, so there where are no need of data changing. In other side, it’s only 
matter of time, when will Barcodes be replaced with RFID technology, which 
popularity is increasing.  
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CONTROLLABILITY AND STABILITY  
OF A VEHICLE 

Maria TOMASIKOVA, Michal LUKAC, Jacek CABAN, Frantisek 
BRUMERCIK 

1 Introduction 

Controllability and stability are an important property of a control system. The 
controllability properties have a crucial role in many control problems, such as 
stabilization of unstable systems by feedback, or optimal control. Roughly, the concept 
of controllability denotes the ability to move a system around in its entire 
configuration space using only certain admissible manipulations. The exact definition 
varies slightly within the framework or the type of models applied. 

1.1 The controllability of a vehicle 
We recognize different types of controllability of vehicle dynamics: 

• Subjective controllability - vehicle controlled by the driver. 

• Objective controllability - vehicle is controlled without driver. This can be 
characterized by steady (static) and transient (dynamic) responses. 

• Static controllability – it is determined by the properties of the vehicles 
responses to rotation of the steering wheel at a steady driving along a circular 
path or the angle of rotation that is depending on driving speed needed to 
make the vehicle drive the track with the constant radius (directional 
stability). 

• Dynamic controllability – it can be expressed by the transfer function of the 
vehicle system. It is the dependence between excitation and response to 
vehicle steering wheel movement. If the steering wheel angle is a step 
function, the vehicle responds are also described as step responses. If the 
steering wheel movement is harmonic, the controllability of vehicle is 
expressed like a frequency response. 

1.2 Motion stability of a vehicle 
The motion stability is assessed by differential motion equations. The directional 

stability is the property of the vehicle to steer the movement of a vehicle, which is laid 
out by external forces or torques. The example of the external disturbance can be the 
effect of the wind to the aerodynamic stability of the vehicle (fig. 1). 
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Fig. 6 Block diagram of a vehicle control system 

 
Source: authors 

2 Horizontal movement of vehicles 

Theoretical research of the directional stability of vehicle invokes the necessary 
choice of suitable mathematical model. It can be among others a planar dynamic 
model. In this case, the body center of gravity is placed in the track plane and the 
vehicle body does not sway under impact of centrifugal forces. 

Fig. 2 shows a plan view of the vehicle, where the center of gravity moves at the 
speed v. The velocity vector v and the longitude axis of the vehicle x include the angle 
of direction deviation α. The angle ε included between the fixed axis x0 and the 
longitude axis of a vehicle x is called as a yaw angle. The tangential acceleration has 
the same direction as the velocity vector. If a vehicle moves along a curved path, then 
the centripetal acceleration is formed to 

  (1) 

where v ............. instantaneous speed 

 R' ........... radius of curvature of the trajectory of the center of gravity 

 

If the radius is unknown, it is necessary to express the centripetal acceleration 
depending on the kinematic variables of the vehicle movement - according to the v, a, 
and ε. 
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Fig. 2 shows also the velocity components of center of gravity in the fixed 
coordinate system x0, y0 in equations 

Fig. 7 Centripetal acceleration definition 

 

Source: authors 

  (2) 

  (3) 

If we derive these equations by the time, we get the components of the 
acceleration of the gravity center relative to the fixed coordinate system: 

  (4) 

  (5) 

Fig. 2 shows the centripetal acceleration of center of gravity as 

  (6) 

In case if v= constant and α= constant, we the centripetal acceleration can be 
derived as 

  (7) 

Index "state" refers to the fact that the values refer to stable (quasi-static) state. In 
this case, the vehicle is moving at a steady movement along a circular path. 
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Dynamic model of a vehicle for explaining of moves on planar path is showed in 
fig. 3. 

Fig. 8 Planar model of vehicle 

 

Source: authors 

 

The variables shown in figure 3 are defined for i = 1 to 4, 

where Hi ........... driving forces 

 Ofi .......... rolling resistances 

 Si ............ lateral guiding forces of tires 

 Msi ......... reversible torques 

 lp ............ distance between the center of gravity and front axle 

 lz ............ distance between the center of gravity and rear axle 

 l ............. wheelbase 

 βp ........... turning angle 

 m ........... mass of the vehicle 

 

The driving forces Hi, rolling resistances Ofi, lateral guiding forces of tires Si and 
reversible torques Msi act on the wheels of a vehicle. Lateral forces Si are 
perpendicular to the longitude plane of the wheel and reversible torques Msi rotate the 
wheel around its vertical axis. The air force N and air resistance acts in the center of 
the pressure. Distance between the center of the gravity and the center of the pressure 
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is marked as e. The moment of inertia acts against the vehicle turning it from the 
original driving direction. 

According to fig. 3, we can write the equations of motion: 

• The balance of forces in the x-axis: 

  (8) 

• The balance of forces in the y-axis: 

  (9) 

• The balance of moments in the z-axis: 

  (10) 

The equations of motion include the lateral forces and reversible torques on tires 
and also the side air force and the steering angle of the front wheels. These values 
must be expressed mathematically – it is necessary to know the characteristics of the 
tire under the effect of lateral force size, airborne effects of crosswinds and 
characteristics of the control system. 
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Resume 

The article is about the controllability and stability of a vehicle. The creation of 
appropriate mathematical model of the vehicle, which we is needed for investigation of 
the vehicle movements in the track plane is described. There are also derived the basic 
equations of motion for the vehicle controllability and stability calculations. 
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HYDRAULIC CIRCUITS IN TRANSPORT AND 
MECHATRONIC SYSTEMS 

Michal TROPP, Michal LUKAC, Aleksander NIEOCZYM,  
 Frantisek BRUMERCIK 

1 Introduction 

The topic of this article is a calculation of basic variables in the transport means 
hydrostatic circuit. These calculations are important for e.g. transport machines, their 
appliances or mechatronic machines used for forming of materials by using of great 
forces (hydraulic press). Working medium of those machines is in the majority 
hydraulic fluid – hydraulic oil. To obtain or convert the energy involved in the process 
in any form, it is needed to transform it into energy delivered by the working fluid. 
Energy has to be delivered hydrostatically to the actuator. For such change, the 
hydraulic pump is needed. There is a high amount of hydraulic generators from 
worldwide manufacturers on the market today, which operate on different principles. 

Energy transfer through hydrostatic transmission has several advantages against 
the transfer through mechanical transmission. The biggest advantage is a smooth 
transition of power, the lack of clutch, full process control and absence of shocks in 
the transmission structure. The disadvantages include complex design and lower 
overall efficiency of the machine. 

2 Common Applications in Transport 

This type of transmission is most commonly applied for machinery with big 
power demand without high velocity. Those are typically land-moving equipment and 
industrial machinery, excavators, tractors, combines and forklifts. The use of 
hydrostatic transmission is not a good choice for vehicles, which need to move at 
higher velocity (cars, trucks), because of higher transmission power losses which 
causes lower fuel efficiency. 

Technical requirements for mobile working machines powertrain keep growing 
and the entire drive system is becoming increasingly more complex. Currently, the 
control electronics is sufficiently fast and easily programmable. That makes possible to 
use the properties of the transmission effectively. The development of stationary gears 
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for mechatronic applications is based on demand from industrial partners. It is 
expected the increase of interest in development of gearboxes with output up to 1,5 
MW in the field of heavy industry designed on the base of planetary gears. 

3 Hydrostatic Transmission of Energy 

In hydrostatic transmissions, the energy carrier is fluid. The principle of the 
function of hydrostatic transmissions is the action of external force on the working 
area. This generates the pressure in fluid, which is distributed at speed of shock waves 
into whole volume of the liquid. 

The theoretical flow rate  created by hydraulic pump is defined by working 

volume of the pump and working frequency (e. g. revolution per minute for gear 
pumps) as 

  (1) 

where V ............ theoretical working volume 

 f .............  working frequency 

 

The working frequency can be calculated as 

  (2) 

where  .............. ω angular velocity. 

 

The flow rate of regulated hydrostatic unit is then 

  (3) 

where  .............. β control parameter of the hydrostatic unit 

 V0 ........... working volume of the hydrostatic unit 

 A ............ volume parameter of the hydrostatic unit 

 

The working volume of the hydrostatic unit is calculated as 

  (4) 
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and the volume parameter of hydrostatic unit as 

  (5) 

The transmitted power is the second basic parameter of hydrostatic units. The 
power of energy converter working without losses can be derived as 

  (6) 

where ∆p  .........  pressure change between input and output of the unit 

 Qt ........... theoretical flow rate 

 S ............ area of the piston 

 v ............. velocity 

 

Theoretical torque for rotary unit is then calculated as 

  (7) 

where  .............. ∆p  pressure difference between input and output of the unit. 

 

Theoretical force of a unit with linear motion is defined as 

  (8) 

where F ............ force, 

 p1 ........... input pressure, 

 p2 ........... output pressure. 

4 Hydrostatic rotational units 

Determining parameters of all hydraulic units are pressure, displacement and 
speed. 

Hydraulic pumps and motors operate according to the same physical principle - 
the only difference is the direction of transfer of mechanical and hydraulic energy. 

Basic parameters of hydraulic pumps are working geometrical volume V and 
pressure (pressure gradient) ∆p. Revolutions n, or angular speed ω, flow rate Q = n.V, 
torque M = V.(∆p/2p), power P = Q.∆p and control parameter β can be qualified as 
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ancillary parameters. Using the basic and ancillary parameters, it is possible to 
calculate the flow- ηQ, pressure- (mechanical-hydraulic) ηp and total efficiency ηc of 
hydrostatic converters (e.g. pumps) and hydrostatic transmissions. 

Mathematical model of hydrostatic unit in generator mode expressed Schlösser in 
the form of equations 

  (9) 

  (10) 

Schlösser`s mathematical model later modified by Thomasin can be expressed in 
the form of equations 

  (11) 

  (12) 

where QG  ......... effective flow rate of the pump 

 MG  ........ effective torque at the shaft of the pump 

 AG   ......... volume parameter of the pump 

 ωG  ......... angular speed of the pump shaft 

 βG  .......... control parameter of the pum, 

 η  ........... dynamic viscosity of working fluid 

 CsG  ........ coefficient of flow resistance in the pump 

 QfG  ........ coefficient of loss caused by dry friction in the pump 

 CηG  ........ coefficient of loss caused by viscous friction in the pump 

 CηG  ........ coefficient of hydrodynamic loss in pump 

5 Conclusion 

There is possible to calculate all basic characteristics of hydrostatic circuits using 
former equations. It is difficult to set the right coefficients of resistance and losses in 
hydraulic units. They are different for each unit and depend on construction of the 
device and the principle of its work. The coefficients can be established by laboratory 
tests of every explored unit. The possible structure of a mathematical model of such 
unit is shown in fig.1. 
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Fig. 1 Block model of hydraulic circuit including rotary hydraulic pump 
with 4-way directional valve and double acting hydraulic cylinder 

 

Source: author 
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Resume 

The article is focused on the hydrostatic transmission of energy. There are basic 
terms for calculation of hydrostatic generator and terms for calculation of its basic 
characteristics explained. For simplification of the process of basic variables 
calculation it is possible to make a block model of the hydrostatic circuit which 
represents the real hydraulic circuit. 

Key words 

Transport, mechatronic, hydrostatic circuit 



 

-149- 
I/2016 

Ing. Michal Tropp 

University of Zilina 

Mechanical Engineering Faculty 

Department of Design and Mechanical Elements 

e-mail: michal.tropp@fstroj.uniza.sk 

 

Ing. Michal Lukac, PhD. 

University of Zilina 

Mechanical Engineering Faculty 

Department of Design and Machine Elements 

e-mail: michal.lukac@fstroj.uniza.sk 

 

dr inż. Aleksander Nieoczym 

Politechnika Lubelska 

Mechanical Engineering Faculty 

e-mail: a.nieoczym@pollub.pl  

 

doc. Ing. Frantisek Brumercik, PhD. 

University of Zilina 

Mechanical Engineering Faculty 

Department of Design and Machine Elements 

e-mail: frantisek.brumercik@fstroj.uniza.sk 
 



 

-150- 
I/2016 

CARGO CRIME IN EUROPE 

Jan ZAMECNIK, Juraj JAGELCAK 

1 Cargo crime and association TAPA 

Cargo crime is one of significant problems in the field of transport and 
warehousing. FreightWatch International estimated the amount of loses due to cargo 
crime in Europe of 11.3 billion eur in 2013 [1]. Cargo crime does not cause only direct 
costs on the stolen cargo. There are also indirect costs caused by it, such as insurance 
costs, costs expended on security ensurance, costs of new delivery to customer, costs 
related with lost or delayed receipts for stolen shipment and risk of harm on affected 
company´s goodwill. Stolen shipment is not delivered to the consignee, which can 
cause problems in consignee´s operation, manufacturing and logistics. In case of 
hygienically sensitive shipments such as food and drugs is the situation even worse, 
because these shipments have to be disposed or at least expensively tested on 
harmlessness even if they are found and returned. 

TAPA (The Transported Asset Protection Association) is the association of 
security organizations, manufacturers and logistic service providers. Its aim is to 
improve the security in the process of transport and warehousing. This association co-
operates with national and international law enforcement agencies, e. g. Europol is one 
of its members. There are three types of TAPA security certification – TAPA FSR 
(Facility Security Requirements – security requirements to secure storage of goods 
including temporary storage related with transport process), TAPA TSR (Trucking 
Security Requirements – security standards for cargo transport, focused mainly on 
road cargo transport) and TACSS (Tapa Air Cargo Security Standards – standards for 
secure cargo transport by air, including airports and other related facilities). Certified 
organizations/facilities have to fulfil large list of security standards and they must have 
made security policies and procedures. There are 3 levels of certification (two for 
TACSS) and some of standards are compulsory only for higher levels. On 15th 
September 2015, there were 1 000 FSR certified facilities worldwide (414 out of them 
in EMEA area covering an area of Europe, Middle East and Africa). TAPA set the aim 
to double this number in three years to improve a network of secure storage areas 
usable in logistic chains, therefore the simplified, so called self-certification process 
for lowest levels of TSR and FSR certification was introduced.  

TAPA Incident Information Service (IIS) is an information service, in which the 
TAPA collects data about cargo crime, such as thefts, burglaries of frauds by fake 
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carriers. Full database including details about particular recorded events is accessible 
only for the TAPA members, selected information and outputs from TAPA IIS are 
published in newsletter Vigilant, which is accessible at TAPA EMEA website. Data to 
this system provide: TAPA members (12 % of total information in the years 2013 – 
2014), law enforcement agencies (36 %) and other sources such as media (52 %). 
Level of providing the information to TAPA IIS is various in particular countries due 
to various number and activity of TAPA members therein, but also due to various co-
operation level of local law enforcement agencies. West-European countries such as 
Netherlands and United Kingdom are covered better. Public accessible statistics show 
that number of criminal incidents in the Middle- and East-European countries 
including Slovakia and Czech republic is visibly low. Therefore we can expect that 
there is a lack of relevant information about such incident provided to TAPA IIS from 
these countries. Our survey collected from the data published in TAPA newsletter 
Vigilant from December 2013 to June 2015 shows that 28.1 % of reported incidents 
took place in the Netherlands, 22.14 % in Germany, 13.17 % in the UK, 7.01 % in 
Italy, 6.31 % in France, whilst only 1.61 % in Poland, 0.28 % in Czech republic, 0.28 
% in Ukraine and 0.21 % in Slovakia. But we can not say that such crime does not 
occur in the Middle- and East-European countries including Slovakia and Czech 
republic. The reasons of the lower number of reported incidents can be in lower 
number and activity of TAPA members, worse co-operation of local police authorities 
or language barriers. On the other side, the best co-operation of law enforcement 
agencies with TAPA IIS database is in the Netherlands and in the UK. It is markedly 
visible in the statistics of reported incidents from July to September 2015, when 
among 234 incidents was 105 reported from the Netherlands and 53 from the UK. 
Also the Belgian police improved its co-operation with TAPA IIS in 2015, when 341 
incidents were reported from Belgium in comparison with 12 incidents in 2014 [2]. 
Results of the mentioned survey from December 2013 to June 2015 point at the fact, 
that the most stolen commodity was consumer electronics (18.84 % out of the 
specified commodities), on the second place were food and beverages (15.25 %) and 
on the third place clothes and footwear (11.08 %). During the year 2015, food and 
beverages became the most stolen commodity [2].  

But countries such as Germany, Netherland, United Kingdom, France of Italy are 
risky also because many manufacturing and storage facilities for higher-value goods 
are located there, as same as the number of logistic and distribution centres in which 
the goods imported through the large ports such as Rotterdam, Hamburg, 
Bremerhaven, Trieste and others is stored and transshiped.  

Members use IIS intelligence to avoid incident ‘hotspots’ when planning 
transportation routes for high value loads and to gain a broader understanding of the 
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tactics criminals are using to target facilities and goods in transit [3]. The following 
statistics from the TAPA IIS within the year 2015 are published. For comparison the 
data within the year 2014 are stated in brackets. 

•     1 515 (1 102) reported incidents of cargo crime, 341 (364) of which have 
reported the amount of direct loses. The amount of direct loses in these 
incidents totally reached 34.5 (74.8) million eur, which is only 0.4 (0.9) % of 
estimated total amount of yearly loses caused by cargo crime. Loses 14.9 
(32.5) million eur are related with 10 biggest crime incidents;  

•     60 (102) cases of hijacking using violence out of the 1 102 incidents; 

•     the most often stolen goods within these cases were: food and beverages 
(including alcoholic beverages), computers, audiovisual equipment and other 
electronics, cosmetics and hygiene products, automotive parts, drugs and 
tobacco/cigarettes [2]. Tyres, building materials, metals (e. g. copper), 
household goods and furniture also belong among the often stolen 
commodities. 

Unfortunately, only the very small part of these incidents are reported into this 
database and the real number of cargo thefts and burglaries is much higher, which is 
visible from the national police statistics of particular countries. The following table 
states the most typical places and means of cargo crime, found out on the basis of 
analysing the statistical data from the TAPA IIS published in newsletter Vigilant from 
December 2013 to June 2015, including 1 427 incidents.  

Tab. 1 Statistical evaluation of typical places where the cargo crime occures and 
the ways which are typically used for its commitment.  

Place     % Way used for cargo crime     % 
Unsecured parking 43.58 Theft from vehicle 45.69 
Consignor´s facility (or not so 
often consigne´s facility) 18.64 Theft of vehicle 19.41 
On the road during transport 16.24 Theft from facility or warehouse 16.68 
Warehouse 10.08 Hijacking 9.32 
Industrial zone 4.93 Fraudulent pickup, fake carriers 2.03 
Airport terminal 1.09 Burglary 1.54 
Distribution or logistic centre 0.36 Theft of container 1.19 
Port 0.29 Theft from moving vehicle 0.98 
Secured parking 0.22 Theft of semi-trailer 0.63 
Carrier´s facility 0.22 Theft of tractor 0.56 
Railway terminal 0.07 Theft from container 0.49 
Unknown or unspecified place 4.28 Unspecified theft 0.07 
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 Theft from aeroplane 0.07 
Unknown or unspecified 1.33 

Source: authors 

Table 1 clearly shows that the most endangered places by cargo crime are 
unsecured parkings, where the drivers of road cargo vehicles stop for breaks, and 
above all for daily rests, in some cases also for weekly rests. These stops are often 
done in night hours. Thieves can access to the cargo when they cut curtains or damage 
locks on semi-trailers or they stole whole semi-trailers. In some cases they make the 
driver asleep using narcotics, e. g. put through the tractor window. Almost in the 
whole area of the European Union is a lack of secured parking places. Within year 
2015, the share of incidents registered in TAPA IIS which occured in unsecured 
parkings grew to 57.2 % [2,4]. Other endangered places are also warehouses (either at 
the manufacturer´s area or elsewhere), where the thefts of goods and burglaries also 
occur, often using co-operation with the employees of robbed company. The highest 
risk of burglaries in warehouses is on weekends.  

More than 16 % out of the reported incidents occured on the road during driving. 
These incidents include armed assaults and hijackings using violence, stopping the 
vehicle using the method of false police check and cases of cargo thefts from moving 
vehicles also occured. Criminals use GPS jammers in the most of the cases of 
hijacking. The biggest problem with violent cargo crime in Europe is in France and 
Italy. But the most critical country of EMEA region is South Africa. Burglary using 
stopping of vehicle by false police check occured also in Slovakia. On 13th December 
2013 on the highway D2 near Kúty the cargo of smartphones with value more than 1 
million eur was stolen from Czech van. Immediately after the van stopped, the 
criminals broke the windows and windshield, put both the drivers out of the vehicle 
using violence, hooded them and tied them up. Then they entered into the van using 
side door, because the rear door were secured by alarm. They loaded stolen cargo 
containing more than 2 000 smartphones to their own vehicle parking close. They also 
used an unspecified chemical substance to remove the fingerprints and other sleeks 
[5,6].  

Although the data from the TAPA IIS point at relatively low share of frauds on 
total cargo crime, it may be influenced by a fact, that such criminals often target on 
companies in which the level of screening and security procedures including level of 
knowledge about security problems is lower and such companies do not report these 
incidents to the TAPA IIS. Activity of these criminals cause that many companies 
from the most affected countries (such as Belgium or the Netherlands) avoid to using 
services of carriers from these problematic countries at all. But this approach affects 
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also seriously operating carrier companies, which have less possibilities of backhaul 
transports. 

 Among the risk factors of cargo crime in Europe belong also: 

• lack of secure parking places and their irregular location (long distances among 
them in some regions), 

• co-operation between criminals and employees of affected companies, 

• abusing of information provided by employees by social networks. If the GPS is 
activated for a social media app on driver´s own smartphone, then it is possible 
to trace the location, where the message was created/posted. This information 
can be collected and analyzed for crime preparing [7], 

• complicated screening of carriers due to language barriers, high number of 
patterns of ID cards and passports, unaccessible or unsufficient information 
from registers of carriers (accordance with the EU Directive no. 1071/2009) and 
some of insurance companies. Fake carriers also use to commit their crime 
abroad and to use complicated and internationally-organized schemes for their 
fraudulent activities. 

2 The most critical cargo crime areas in Europe  

2.1 France 
According to the data from French police, 2 300 incidents of thefts and burglaries 

of cargo occured in France in 2014. It is a 40 % increase in comparison with 2013. 460 
incidents (20 %) took place in Paris and its surroundings. This region is also 
problematic because of high occurence of violent ways of cargo crime. Most of 
hijackings occured a short time after the loaded vehicle departed from distribution or 
logistic centre, in such place where only one (or few) access road was usable. Method 
of false police check is often used. Among the most stolen commodities in France 
were tobacco, electronics and perfumes. Burglaries from warehouse facilities occured 
less often, their share on total cargo crime was about 3 % [8]. 

Among the risk factors in France belong also an effective requirement of French 
law ordering the drivers to take their regular weekly rests out of vehicle (accomodation 
facilities should be used). Application Transpark states that only 3 secured parkings 
are equipped with accomodation. These parkings have 490 parking slots aggregately 
and any of them does not fulfill all four basic requirements for secure parking together 
(24-hours guard, camera system, fences and flood lighting). Nevertheless, leaving the 
vehicle let it unguarded is infridgement of driver´s duties.  
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Another problem in presence in France is a movement of migrants, mainly in 
areas of Calais, Dunquerke and the entrance of Eurotunnel. Thousands of migrants try 
to pass to the UK and many of them try to abuse the passing vehicles and hide inside 
them. Their most often target are semi-trailers covered only by curtain, but other 
vehicles are also endangered. The most problematic is it for the vehicles transporting 
food or pharmaceutical products, which become discarded when these people illegally 
enter into the cargo space due to hygienic requirements. Instead of this, a risk of thefts 
also increases. The Fresh Produce Consortium stated in July 2015, that loses caused by 
migrants on shipments of foodstuffs and pharmaceuticals reach 2 million GBP 
monthly. Mainly the shipments directed to the United Kingdom are endangered. 
Instead of this, the drivers and carriers have to pay high fines (2000 GBP for each 
migrant to driver and additional fines for carriers) if they allow the passage of illegal 
immigrants to the UK [9]. To solve this problem, new and more resistant fences were 
built around Calais terminal and around the entrance to Eurotunnel. A new secured 
parking for 230 vehicles directing to the UK was built in Calais. These actions were 
realized with a financial support of 12 million GBP (16.8 million eur) by British 
government [10]. But problem was not solved because the road to Calais terminal 
remained accessible. Cutting the security fencing, or putting the obstacles onto the 
road to port area occured farthest. Some very dangerous incidents of throwing rods 
through vehicles´ windshield also occured. In March 2016, the most of problematic 
Jungle camp was pulled down and remaining part was fenced. In some cases, illegal 
migrants break into the vehicles inland, far from the ferry ports. Carriers should use 
following ways to prevent enter of migrants: 1. security devices (seals, locks, TIR Tilt 
cords), 2. training for drivers, 3. written instructions for drivers, 4. checklists carried 
on every vehicle, 5. a system to monitor the checklist. Migrants in cargo vehicles can 
be identified using CO2 probes, heartbeat detectors, passive milimeter wave imagers 
(using waves with frequency 80 – 100 GHz, which imaging environment with 
different temperature differently), dogs and visual checks [11].  

2.2 Italy 
As the most endangered areas in Italy are considered Lombardy, Apulia and 

Campania. Violent crime such as burglaries and hijackings often occures in these 
regions. Also stopping the vehicles by false police check is used, mainly in the 
southern part of Italy. 45 % of cargo crime incidents reported to the TAPA IIS in 2014 
were hijackings. According to reports of Italian police, 1 200 incidents of crime related 
with transported goods and next 500 incidents of cargo crime in warehouses and other 
facilities occured within the year 2014. GPS jammers are commonly used in cases of 
hijacking the vehicles with valuable shipments. Instead of this, the Mafia buys carrier 
companies which are indebted and in financial problems to abuse them for fake carrier 
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activity. This method is so called „big bang“ and the carrier company which was 
considered as reliable starts to make fraudulent pickups and steal the shipments after 
the change of owner and some of employees. The most stolen commodities are 
tobacco, more valuable food and beverages and, as a regional specific, also 
pharmaceuticals. Forty out of total 48 incidents of theft of pharmaceuticals, which 
were registered in database TAPA IIS from January 2012 to February 2014 occured in 
Italy. 62 % of them were done as violent hijackings. Big number of distribution centres 
and other facilities through which the pharmaceuticals are transported are located in 
Apulia, Campania, Lombardy, but also in Umbria, Tuscany and other regions. 
Distribution chain of pharmaceuticals is relatively long, so also the number of 
involved employees is high. Unreliable employees of warehousing facilities and 
carriers can tell the information about vehicles transporting pharmaceuticals or about 
location of cameras and security systems in warehouses to the criminals. The criminals 
can also gain significant information by using hacking or can observe the social 
networks and gain the information about drivers´ habits related with used routes or 
parking during rests on the basis of analyze their activity therein. Stolen 
pharmaceuticals (e. g. oncological) are sold on black market in Italy or in east Europe 
[8, 12]. 

2.3 Germany 
Criminal incidents in Germany mainly occur on the transit motorways. There is 

a lack of secure parking places for lorries in Germany. Württemberg logistic 
association in Stuttgart estimates that 20 000 parking lots for freight vehicles in the 
motorway rest places is missing. Therefore drivers often take their rests in dark places 
near the roads. It is even more dangerous than unsecured parking in the rest places 
[13]. It is estimated that about 5 000 incidents of cargo thefts from semi-trailers and 
trailers, mainly at night using curtain-cutting or damaging the locks, occured during 
2014. Thefts from warehouses and other facilities occur mainly in more rural areas. 
Many of the criminals are from Middle- and East-European countries, such as Poland, 
Czech republic, Hungary, Moldova, Romania, Bulgaria or Ukraine. All the more 
valuable commodities are targeted for the thefts. Activities of fake carriers is 
increasing criminals using online freight exchanges to pose as legitimate carriers to 
obtain transport orders. Almost one third of the incidents reported to TAPA IIS 
database occured in the North Rhine – Westphalia land [8,13]. 

2.4 Russia 
The most endangered localities by cargo crime are Moscow, St. Peterburg and 

main motorways in European Russia (M1, M4, M10). Long distances and sparsely 
inhabitated land is one of the risk factors in Russia. Therefore it is not possible to rely 
on quick reaction of police forces or calling the help in emergency, except of big 
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cities. 32 888 cases of cargo crime were recorded in Russia from January to September 
2013 and 577 incidents out of them were hijackings and violent burglaries from 
vehicles. Violent crime occur mainly in more remote areas. Cargo crime in general 
does not belong among priority fields of interest for Russian police. Cargo thefts occur 
mainly when the drivers are taking breaks and daily rests. Secured parking places are 
available only near some of main highways, in other places are not available. In 
Moscow, St. Peterburg and their surroundings is also higher activity of fake carriers. 
Method of burglary using false police check of theft from moving vehicle are also 
often used, as same as thefts from warehouses and industrial areas. Consumer 
electronics, food and beverages, cosmetics and cigarettes/tobacco products belong to 
the most stolen commodities in Russia. Stolen cigarettes are sold on black market 
under the official prices [8,14]. 

2.5 United Kingdom 
Unsecurd parkings along main motorways such as A1/M1, M5/M6, M40 and 

A14 are the most risky places. There is quite high number of secured parking places in 
the United Kingdom (mainly in England), but not the all vehicles use them. Burglaries 
to warehouses and facilities occur mainly during weekends. Fake carriers also occur in 
the UK. Abusing of information technologies, social networks and hacking is an 
increasing threat. Violent ways of crime are less common than elsewhere, because of 
much higher penalties for criminals in case of using violence. Only 2,3 % amont the 
incidents reported to the TAPA IIS in 2014 were hijackings and 1 % burglaries. On the 
other hand, the most common were thefts of vehicles (43 %), thefts from vehicles (34 
%) and thefts from warehouses and facilities (12 %). The most stolen commodities are 
perfumes, pharmaceuticals, electronics, tobacco, clothes, materials, metals, but thefts 
of parcels (12 cases in the TAPA IIS in 2014) or bicycles (8 cases) also occur. 
National Vehicle Crime Intelligence Service (NAVCIS) acting in United Kingdom as 
a special department of Police. The NAVCIS is responsible for prevention and fight 
against cargo crime including creation of national strategy against such crime [8, 15]. 

2.6 Netherlands 
The most endangered region is southeastern part of the Netherlands (Breda, 

Venlo, Asten, Appeldoorn, Hazeldonk, which are placed near the important 
motorways to neighbouring countries) and the region of Rotterdam. High number of 
logistic centres and warehouses is placed nearby (almost one third of European logistic 
centres is placed in the Netherlands). Also many warehouses with electronics are 
located in the Netherlands. In 61 % out of the cases of thefts from semi-trailers was 
used curtain-cutting. In some cases loaded semi-trailers are stolen as a whole, mainly 
at night on weekends (46 cases in 2014). Violent ways of crime such as hijackings and 
burglaries occur less often than the average from observed countries. Occurence of 
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cargo crime is distracting from traditional centres also to other parts of the country and 
activity of fake carriers is growing. Criminals are not only from the Netherlands, but 
also from Middle- and East-European countries [8]. 

2.7 Belgium 
Mainly transit highways are endangered by cargo thefts. But statistics of cargo 

crime within 2014 perform that frauds were the most often type of cargo crime, mostly 
fraudulent pickup by fake carriers. Share of frauds on cargo crime was 31 %. Most of 
these incidents were caused by criminals from Slovakia (52 %) and Czech republic (14 
%). The loss of 2.1 million eur was related with 28 biggest incidents. 29 % of cargo 
crime incidents occured by cargo theft from vehicles on unsecured parkings, 21 % by 
theft of whole semi-trailers. In many cases is Russia the country of destination. The 
most stolen commodities were metals (26 %), automotive parts (17 %), household 
equipment (17 %), food and beverages (13 %) and materials (12 %) [8, 16]. 

3 Conclusion 

Cargo crime is one of the significant problems in Europe today. Its results as 
same as prevention against it are related with high costs for carriers and logistic 
operators. According to the data from the TAPA IIS, more than 10 % of incidents 
includes using violence, therefore also health and lives of drivers or other employees 
are threatened. High level of danger including risk of violence and attacks is one of the 
significant negative factors influencing working conditions of drivers in road transport. 
It is needed to adopt safety procedures and use safety equipment to prevent the cargo 
crime. Very important is physical security, meaning prevention against intrusion of 
unauthorized persons to facilities and vehicles, using camera systems in facilities and 
tracking devices in vehicles and cargo transport units. Due to using GPS jammers by 
criminals committing hijackings of vehicles it is needed to think about using more 
tracking device, while at least one of them should be equipped by own batteries and 
placed in a hidden place in the cargo space, further from driver cabin. Using of such 
device helps in investigation for hijacked vehicles as same as for semi-trailers which 
were stolen using criminals´ own tractor. Security systems which turn on the alarm and 
prevent to start the engine when detecting GPS jammers as same as remote locks 
which can be open only with an assistence of a dispatcher or other authorized person 
are also available. But only the physical security of vehicles and facilities is not 
enough. Screening of employees is also very important, because the unreliable 
employees just cause a significant part of the cargo crime incidents, whether directly 
or due to providing an important information an other ways of helping the criminals. 
Security of information and information systems also becomes more and more 
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important and with the growing amount of automatization it is needed to focus on the 
problems related with vulnerability of these technologies by cybre crime and threats of 
data leakage.      
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Resume 

This article deals with typical characteristics of cargo crime in Europe and in 
particular European countries in recent years. Data sources from the TAPA Incident 
Information Service and regional sources are both used. The first part of the article 
contains general description of cargo crime in Europe, most stolen commodities as 
same as commonly used ways of cargo crime and some of the most important specific 
factors affecting cargo crime prevention in Europe. Specific attributes and differences 
of cargo crime in particular European countries are described in the second part of 
the paper.  
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