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LOGISTICS COSTING IN MANUFACTURING 
COMPANIES

Zoltán BOKOR 

1 Introduction

Calculating logistics costs in manufacturing companies may be a real challenge 
as logistics procedures are usually integrated in the general production processes. Thus 
logistics costs and performances are difficult to be identified exactly and the logistics 
oriented elements of production costs may remain unknown. 

The methods of operative cost calculation and controlling are often used to 
improve production costing in the manufacturing industry. The basic idea of such 
approaches is that direct costs (e.g. used materials) are allocated to profit objects 
(products) directly while indirect costs are collected in so called cost objects (e.g. 
business units, manufacturing sites, service centers) first. The allocation of cost 
elements collected in cost objects is then carried out by using the performance flows. 
These performance flows can be identified between cost objects or between cost and 
profit objects. By doing so all cost elements are allocated to the products on a cause-
effect basis ignoring the use of arbitrary calculation regimes (e.g. simple averaging). 

Applications of product costing in manufacturing concentrate often on the 
activity based costing methodology as one of the realizations of operative cost 
calculation [5]. The corresponding models are proposed mainly for complex 
production systems and can be used for production planning effectively [1, 4]. Some 
attempts of integrating some specifications of logistics (mainly procurement or 
inventory) into manufacturing costing models can also be found in the literature [3]. 
Nevertheless, no comprehensive solutions of logistics costing in manufacturing 
environment are yet available.

Logistics costing can be set up as an integrated part of the operative 
manufacturing cost calculation system. The methodology described above can be 
applied to evaluate the cost effectiveness of logistics processes and to allocate logistics 
costs to products in an exact way. This, however, needs to be supported by preliminary 
methodological considerations. 

The following analysis and modeling try to supply the basic methodological 
proposals which can contribute to improving logistics costing in the frame of “classic” 
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operative cost controlling. The first task is to give some guidelines for the 
identification of logistics related costs and performances within manufacturing or 
production processes. After having these inputs the next step is the inclusion of 
logistics activities in the manufacturing cost calculation model. In possession of the 
extended costing model the elementary procedures of logistics cost calculation can 
also be elaborated.

2 Identifying logistics costs and performances in manufacturing 
companies

As mentioned earlier, problems may arise when defining logistics costs and 
performances. This is the case mainly when logistics can be regarded as an intern 
service function in a certain company specialized in manufacturing or producing 
goods. Here the planning and monitoring of logistics operations (transport, inventory, 
material handling, etc.) is carried out along with the manufacturing processes: logistics 
related performances can hardly be separated from manufacturing related 
performances.

The following gives a short overview on how to tackle this methodological 
problem area. The recommendations are based on preliminary researches [2].  

The identification problem of logistics performances is company specific. Some 
general principles, however, can be recommended to describe and systematize them. 
At first it is advisable to distinguish between physical and dispositional elements. 
Within these broad categories performance elements can be further differentiated 
depending on their nature. There are performances of making available certain 
goods/materials or information while the others are related to movements. It is 
essential that the decomposition of logistics performances and the definition of 
logistics cost objects are harmonized. Exact measures (like the number of handled 
pieces, machine hour, the distance of movements, etc.) shall be assigned to each 
performance element. 

Logistics related cost items are also to be identified and systematized. The 
relevant cost items represent the monetized resource consumption of logistics 
procedures (inventory, warehousing, in-house and long distance transport, material 
handling, loading, etc.). These items can be obtained from the general ledger directly 
provided it has an adequate quality level of data gathering and processing. Otherwise 
custom-designed queries and additional cluster analyses need to be applied by using 
the classification method mentioned before.    
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It is also important to separate direct and indirect logistics cost items. The 
general experience is that manufacturing companies rarely have direct logistics costs 
(apart from certain outsourced activities). Thus the identified logistics costs and 
performances are to be collected in logistics cost objects which shall be integrated into 
the manufacturing costing model. 

3 Integrating logistics related elements into the operative cost controlling 
model of manufacturing 

The operative cost controlling model in manufacturing describes the cost objects, 
the profit objects and the performance flows between them. This structure assures that 
(indirect) cost allocations in the manufacturing company are transparent and based on 
cause-effect interactions. Figure 1 shows a simplified (sample) operative cost 
calculation model (model #1) of a given manufacturing company. It consists of a 
central service and three manufacturing cost objects while four products as profit 
objects consume the performances produced by the manufacturing cost objects. The 
central service cost object may provide the manufacturing units with performances like 
information technology, administration, management, etc. 

Fig. 1 The basic operative cost calculation model of manufacturing 

manufacturing 1
cost object

product A
profit object

manufacturing 2
cost object

manufacturing 3
cost object

central services
cost object

product B
profit object

product D
profit object

product C
profit object

Source: own edition 

Logistics related costs and performances can not be evaluated in this basic 
model. They are integrated into the database of the central service and the 
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manufacturing cost objects and into the corresponding performance flows. To 
overcome this shortcoming dedicated logistics cost objects shall be included in the 
calculation model. The simplest version of it can be when additional cost objects 
integrating all logistics functions in the company are used: one of them delivers 
logistics performances to cost objects (‘logistics service cost object 2’), while the other 
one to profit objects (‘logistics service cost object 1’). Of course the costs behind these 
performances are also collected in these objects. Figure 2 shows the possible 
realization of this costing model (model #2).  

Fig. 2 The operative cost calculation model of manufacturing extended by integrated 
logistics cost objects 

manufacturing 1
cost object
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profit object

manufacturing 2
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profit object
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logistics service 2
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Source: own edition 

The extended costing model makes it possible to calculate and allocate logistics 
costs and performances within the manufacturing company. Even efficiency analyses 
of logistics activities can be carried out as the relevant costs and performances become 
comparable. It requires, however, that these data are recorded and handled separately 
from manufacturing related data (see chapter 2).  
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The main advantage of model #2 is that it extends the functionality of the basic 
costing model in a simple way: only two additional cost objects and their integrated 
logistics performance flows are to be taken into account. Nevertheless, this advantage 
may be a disadvantage at the same time when logistics services in the company are not 
homogenous. In this case integrated logistics cost objects shall be replaced by multiple 
cost objects as shown in figure 3 (model #3). This makes it possible to differentiate the 
customized logistics costs and performances form each other and allocate them 
separately, which enables a more sophisticated logistics cost calculation. 

Fig. 3 The operative cost calculation model of manufacturing extended by multiple 
logistics cost objects 
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Source: own edition 

Although model #3 is the most favorable solution of improving logistics costing 
in manufacturing companies its implementation has even more prerequisites: logistics 
performances and the related cost items are to be collected and measured more in 
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detail instead of using integrated indicators. This question, however, leads the analysis 
to the concrete calculation procedures which are explained in the following chapter. 

4 Calculating and allocating logistics costs by using the proposed models 

When using the basic cost calculation model (model #1) no direct results on 
logistics costs can be expected. Here the costs of different manufacturing activities or 
of the central services or even the costs (direct items and allocated indirect items) of 
various products as profit objects can be analyzed. That is why if logistics related 
costing information is also needed at least model #2 shall be implemented.  

The application of model #2 delivers logistics costing information in an 
integrated way: the total costs of logistics activities serving the manufacturing units 
and the total costs of logistics activities serving the products directly are available. It is 
essential that the logistics activities and their performances are divided into two 
clusters: activities connected to manufacturing processes (e.g. in-house transport, 
procurement of input resources for manufacturing, inventory of semi-finished 
products, etc.) and activities connected to products (procurement of materials, 
distribution and inventory of finished products, transport, etc.).

As no further differentiation within the two clusters is envisaged in model #2 
generalized performance indicators have to be used when allocating logistics costs to 
manufacturing cost objects or to products as profit objects. Such indicators can be for 
example the service time or the operation time. By dividing logistics costs with these 
performance indicators the (generalized) specific costs of logistics activities (e.g. EUR 
/ service hour or EUR / operation hour) can also be calculated. Such kind of data may 
be useful when establishing out- vs. in-sourcing decisions of logistics services in the 
manufacturing company.  

The logistics related cost of a certain product will also be transparent when 
applying model #2. It consists of two parts: the allocated logistics cost coming directly 
from a logistics cost object (‘logistics cost object 1’ in figure 2) and a certain ratio of 
allocated manufacturing costs. The latter part can be calculated when analyzing the 
cost structure of the relevant manufacturing cost objects: here the cost items coming 
from the logistics cost object serving the manufacturing cost objects (‘logistics cost 
object 2’ in figure 2) shall be taken into consideration. Logistics cost allocations are 
performed according to or in line with the measured logistics performances consumed 
by the examined entities (and expressed in service or operation hours). Thus it is 
guaranteed that costs are transferred on a cause-effect basis only. 
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Model #3 operates similarly as model #2 does but it delivers more sophisticated 
information on logistics costs. Here logistics activities (corresponding to the logistics 
cost objects) are to be differentiated also within the two main clusters and so multiple 
performance indicators have to be used instead of the generalized ones. Table 1 
summarizes some of the most relevant logistics activities (possible cost objects) and 
their performance indicators (as cost drivers).

Fig. 4 Logistics activities (cost objects) and their performance indicators
Logistics activities Performance indicators 

Procurement no. of orders 
time of order 

Distribution no. of deliveries 
time of delivery 

Transport distance (vehicle kilometer) 
transport performance (ton kilometer) 

In-house transport  no. of movements 
time of movements 

Inventory no. of items 
lead time 

Disposition no. of operations 
operation time 

Source: own research 

As more performance indicators are available more specific cost values for 
logistics activities can be calculated (e.g. EUR / order, EUR / delivery, EUR / km, 
etc.). Thus efficiency analyses will be more reliable too. The cost allocations and so 
the logistics related costing data of products will also be more accurate: the logistics 
performance flows are differentiated (not integrated – see figure 3) and the 
performance consumptions are measured by various indicators (expressed not only in 
service or operation hours but also in other measures – see table 1). 

In costing model #3 logistics costs and performances are fully transparent and 
logistics cost allocations to manufacturing units or products are performed in an exact 
way. It leads to a more detailed and more accurate logistics costing than model #2 
does. At the same time the calculations in model #3 require a more detailed and well 
structured input data base of logistics cost items (collected in multiple logistics cost 
objects) and an intensive measurement of logistics performances (connected to 
multiple logistics cost objects).
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5 Conclusions

Logistics costing in manufacturing companies can be improved significantly if 
the operative manufacturing cost calculation models are further developed by 
including logistics cost objects. It makes possible to collect logistics costs and 
performances separately from manufacturing data, to evaluate the efficiency of 
logistics activities and to determine the logistics related cost items of products. 

The researches conducted in the field of logistics costing have yielded the models 
meeting the requirements of up-to-date costing methods. Adapting these theoretical 
models to company specific characteristics and then implementing them can contribute 
to better decisions aiming to monitor or reorganize logistics processes within 
manufacturing companies or in their supply chains.  

There are two phases of integrating logistics costing elements into the basic 
manufacturing cost calculation mechanism (model #1). The first phase (model #2) 
concentrates on integrated logistics cost objects and performance flows while the 
second, more sophisticated solution (model #3) prefers the application of differentiated 
(multiple) cost objects and performance indicators of logistics functions. Both 
extended models deliver value added information on the cost effectiveness of logistics 
processes but their information quality regarding accuracy is different: model #2 is less 
accurate and simple while model #3 is more accurate and complex. It depends on 
several factors – like the information needs, the importance of logistics compared to 
manufacturing, the share of logistics costs, the resources available for costing 
improvements, the data quality of information systems, etc. – which costing model is 
preferred by the decision makers.
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Resume 

Several manufacturing companies operate logistics services or functions 
contributing significantly to the performance output of the company and inducing a 
significant share of total production costs. At the same time their costing regimes often 
disregard the detailed and separate calculation of logistics related costs. This paper 
aims to give modeling proposals on how to integrate logistics costing entities into 
“classic” manufacturing cost calculation systems so that the cost effectiveness of 
logistics activities and the production costs caused by logistics services or functions 
can be determined more accurately. The model is developed in more versions. It 
demonstrates that the improvement of logistics costing can be realized at different 
levels of information quality depending on the demands of interested decision makers.
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OUTSOURCING IN FORWARDING AGENCY 

Bibiána BUKOVÁ – Nina KUDLÁČKOVÁ 

1 Introduction 

The Forwarding in present modern economic does not mean only the providing 
of the transport. It is often named as one of steps of Outsourcing. Each step mutually 
differs in the extent and the complexity of provided services. Such access to 
forwarding accepts the Forwarder more as the Logistician and is taken into account as 
an important part of the logistic chain in the process the forwarders services may 
sometimes create the whole logistic segment of the distribution logistics area.  

Intrastate and notably international trade can't do without expert co-operation and 
help of Forwarders who secure the transport of goods and afford also other operations 
and services related to the transport of goods services.  

2 Definition and classification of Outsourcing  

Companies functioning in dynamic and turbulent competitive surroundings are 
often caught in problems which disturb their function. Therefore these companies 
struggle to economize and decrease the number of employee. The increase in 
efficiency carries the shake-out. The system integration becomes important for wide 
entrepreneurial public. The reason is not only the increasing bulk of contracts in this 
area but before all the increasing purport of the role of Outsourcing as strategic tool 
and the source of competitive advantage for the company. This development is the 
consequence of contemporary metamorphosis of the World characterized by the 
penetration of information technologies into all areas, globalization and massive 
coming of Internet and the E-business. 

Often we talk about Outsourcing as the important tool of strategic management 
of the company but strictly speaking we can take Outsourcing and purify it from 
activities which are not related to our line of business. The translation of the term 
Outsourcing may sound like external sources or using the external sources. 

In praxis it means that enterprise or business enterprise carries some collateral 
activities on external providers of such services and then they concentrate on the main 
operation. External providers are organizations, legally and economically independent 
subjects. 
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Outsourcing is considered as strategic decision-making related to separation of 
some of companies activities, which follows the strategic analysis. The decision about 
using Outsourcing is then based on long-term contracts and it is difficult to back out of 
the contract. 

There exist three basic forms of Outsourcing. One of them is the direct 
Outsourcing when the company did not have division assuring given activity and buy 
it as external service. Second form of Outsourcing means that the company for 
example single out division which is unprofitable, transform it into the subsidiary 
company which will then work on market as independent subject and defy the 
competition in areas where is in the ballpark. The third form of Outsourcing is the 
Outsourcing of employee. 

3 Advantages, disadvantages and risks of Outsourcing 

Outsourcing in a broader sense include the whole lifecycle of co-operation 
inclusive the functional partnership interrelations. It also includes the monitoring 
system, crisis plan of emergency situations possibly also the procedure of premature 
ending of interrelations. Reasons why to use the Outsourcing are following: the 
company do not have access to latest logistic technologies, do not dispose the best 
logistic know-how, do not have sufficiency of logistic experience, do not have 
sufficiency of specialist in the logistic area or the company hesitate to control the 
extension of company activities due to the globalization and the broadening of 
European Union.   

Main advantages of Outsourcing: 

• acquisition of competitive advantage, 
• cost reduction. 
Other advantages: 

• bearings on main operation of the company, 
• formation of lower main operation business entities, 
• higher flexibility of reaction on customers needs, 
• fast restructuring  of company activities, 
• management, reduction and controlling of costs, 
• rationalization and higher efficiency of company activities, 
• access to new technologies without additional cost, 
• capital subsidy and others. 
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Basis of successful Outsourcing are: 

• selection of right supplier of external services – 44% 
• thoroughly structured contract – 40% 
• continuous management of interrelations – 39% 
• harmonization of company aims and plans – 39% 
During the Outsourcing process oriented from company to the supplier, the 

mutual boundary between company and supplier must be defined. This boundary 
usually consist of the technical and the procedural part which enable to secure mutual 
communication during providing, respectively exploitation of the external service.    

There are also risks related to Outsourcing. On the one hand the term 
Outsourcing often lead to strictly cost thinking, on the other hand there exist a risk in 
the dependence on the partner, respectively the external company in the quality and 
reliability of provided service area. Other risks are: difficult decision-making touching 
the change of the partner after the long-term co-operation, the need of right 
presumption by choosing the partner on long run, increased demands on coordination 
of the supplier chain and also the need to negotiate with foreign subjects instead of 
own employee. The loss of control on outsourced activities, the loss of regularly 
contact with the customer and the loss of competences also belong to the risks related 
to Outsourcing. 

The disadvantages of Outsourcing consist in the possibility of conflicts among 
the partners in outsourcing ration, problematic data protection, reduction of number of 
employee, reduction of spheres of influence, the need of management of relations and 
also the effort to provide maximum contract. 

Common element of new contractual relations between customer and supplier of 
external services is the securing of executed service. There are some conditions which 
must be fulfilled to secure quantify response and quality external service. These 
conditions are: quality team, suitable circumstances, precise definition of the process 
of transition to the external service and consistent monitoring of appointed aim. 
Outsourcing is a long-term relation strongly bonded on people. This is the reason why 
we during the process of selection of supplier put accent on responsibility, expertise 
and company aims. 

Except above mentioned managerial problems Outsourcing also contain some 
legal problems. It is necessary to secure some legal frame which consist two steps. The 
first one is the formation or selection of the Outsourcing provider the second one is to 
enter into a contract. The Outsourcing will be realized in accordance with this contract.  
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The provider may become on recipient of Outsourcing initiative – usually it 
subsidiary company established for the purpose of this aim. Individual possibilities 
differ in the capital interest of other partners. It is not in common extent, but mostly it 
oscillates between 100% property participation of parent company to minimalistic 
control or blocked property participation. Next part-owner is usually the partner with 
dispose of good know-how in the displaced area or the management of the company. 
Second possibility is to choose foreign provider of Outsourcing anyhow – by the force 
of tender, competitive tendering or appeal to one internally chosen or recommended 
supplier. 

The key condition of success of the Outsourcing is the completion of a contract 
realizing the Outsourcing. Contractual relation should be strong and long-term and so 
it is necessary to put emphasis on balanced mutually long-term profitability of good 
functioning relation. The contract should not hinder the successful development of 
neither company. 

It is necessary to come out from precondition that there exist two independent 
subjects – the provider of the Outsourcing and the supplier of the Outsourcing by the 
contract assembling. The contract assembling must follow the Commercial code.   

4 Methods of the Outsourcing price calculation 

Inseparable part of Outsourcing is the price model. Most frequently used models 
are: 

• Model with fixed price of given volume of service. Exactly stated costs are 
the advantage of fixed price. The disadvantage of this model consists in 
intensity of price determination mostly in case of some changes. The solution 
is the combination of lump sum with unit price of other services which may 
change according to supplier demands. 

• Price determination based on costs. Price consists of summarization of 
suppliers costs related to service delivery increased by the force of firmly 
stated percentage of business margin. This model of price construction is 
more flexible than the previous one particularly in case of changes. Part of 
the risk carries the purchaser of the Outsourcing activities. The supplier is not 
interested in costs reduction because it brings the risk reduction to him. 

• It is also necessary to specify penalty proportional to the risk. High claims on 
the extent of the penalty leads to increase of reserves appointed to cover the 
risk. These reserves are included in the price and cause qualm from change 
implementation. On the other hand the extent of penalty must not be 
exaggerated because it causes the increase of costs and so the price. 
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•  We must also mention last developmental tendency in Outsourcing, which is 
the effort to put together the price of provided service with the value which 
the supplier brings. This is called value pricing. Nowadays majority of 
companies lays emphasis on the value pricing when they make a contract.  

5 Conclusion 

Outsourcing may be also used as a tool of transformation of existed structure of 
fixed costs into the variable costs. So called hidden costs include administrative costs, 
financing, logistics, communication costs, human sources, insurance, management and 
others.  

New form of cooperation requires exact balancing. Balancing relations become 
more transparent. In before used dependent position actual costs (as for example 
downtimes or co-operation of other units) often were not included into the price.  

To the extent that some items are not competitive, new company must introduce 
such steps which will help them to break through competitively. Such item must start 
to find new customers which may bring additional financial benefit. 

One of the possibilities how to find out real benefits of Outsourcing is to measure 
how changed values of each company process, for example how did the profit increase 
or how increased the revenue resulted from together created products or services. 

If we want to reach the advantages of Outsourcing, we must build some 
construction of relations between the provider of Outsourcing services and the receiver 
of the Outsourcing. 
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Resume 

The Forwarding in present modern economic does not mean only the providing 
of the transport. It is often named as one of steps of Outsourcing. Each step mutually 
differs in the extent and the complexity of provided services. Such access to forwarding 
accepts the Forwarder more as the Logistician and is taken into account as an 
important part of the logistic chain in the process the forwarders services may 
sometimes create the whole logistic segment of the distribution logistics area. This 
paper aims to describe the definition and classification of Outsourcing, advantages, 
disadvantages and risks of Outsourcing and methods of the Outsourcing price 
calculation. 
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DEVELOPMENT OF PUBLIC PASSENGER 
TRANSPORT IN SLOVAKIA 

Jana DICOVÁ – Ján ONDRUŠ  

1 Introduction  

Transport is one of basic sectors that significantly affect the socio-economic 
development and growth of living standards. 

2 Relationship between public passenger transport and individual road 
transport  

Public passenger transport (PPT) represents an important socio-economic 
component of the environment which it influences in. It has got a character of service 
to population. Its basic role lies in transport of passengers (journeys to occupations, 
schools, offices, hospitals, etc). 

In case of SR passenger bus and rail transport are crucially involved in this role, 
specifically the suburban rail transport and urban public transport have an 
irreplaceable position in transport services of urban agglomerations and cities [3]. 

The growth of individual road transport (IRT) has in recent years an adverse 
impact on the environment (noise, emissions, etc.) and security. It calls for greater 
travel costs (fuel, insurance, parking, etc.) and causes congestions, which increase the 
transport costs as well. In cities the IRT is unused in as much as 90 % of daytime and 
brings higher demand for parking space with an average occupancy rate approaching 
1,5. 

One of the ways to reduce the IRT increase is to promote the use of public (mass) 
passenger transport in cities and not only there. The aim is to enable passengers to 
move away from individual motoring towards travelling by public passenger transport. 
In Slovakia, we unfortunately see the opposite trend, more people switch from mass to 
individual road transport. [4] 

PPT supports achieving several socio-economic objectives. The advantages and 
benefits can be defined in several ways: 
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• green or energetic – PPT produces significantly less emissions than IRT. For 
good ecologic balance in the various transport services it needs sufficient 
traffic flows. Public passenger transport is about 2,2 times less energy 
demanding and 1,6 cheaper than individual road transport, 

• economic - lower travel costs,  
• social - allows citizens to get to jobs, schools, medical facilities, offices, etc. 

at an affordable price, i.e. provides a more efficient usage - carries more 
passengers, 

• regional – by ensuring the availability it significantly contributes to balanced 
regional development in order to prevent the displacement of rural areas, 

• parking space - It is less difficult to ensure the space(parking lots) in 
comparison with IRT, the parking for cars is limited in space especially in 
urban centres, 

• security - PPT has significantly lower accident rate than the IRT, the safest 
mode of transport is rail transport, since it operates on a secured route. 

3 Performance of PPT and IRT 

Over the period 1995 - 2008 the total volume of transported passengers did not 
change significantly and ranged on average of approximately 2,6 milliard passengers 
per year (Table 1). Significant differences occurred in the structure of the ratio of 
individual modes of transport. The biggest decline in amount of passengers carried 
was experienced by road public transport (by 49,4 %) dropping from 722,510 million 
transport passengers in 1995 to 365,519 million and rail public transport by 45,5 %. 
The decline in public transport was accompanied by an increase of 38,5 % in IRT. 

Fig. 1 Number of transport passenger in PPT by mode 

Transport mode Transport capacity (thousands of passengers) 
1995 2000 2004 2005 2006 2007 2008 

Rail public 
transport 89 471 66 806 50 325 50 458 48 438 47 070 48 744 

Road public 
transport 722 510 604 249 461 772 449 456 403 270 384 637 365 519 

Urban public 
transport 515 593 404 539 383 118 395 064 400 673 403 466 399 425 

Individual road 
transport 1 333 334 1 664 342 1 750 171 1 769 147 1 792 000 1 812 245 1 847 112

Total 2 660 908 2 739 936 2 645 386 2 664 125 2 644 381 2 647 418 2 660 800
Source: The Statistical Office of the SR [6] 
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The share of public passenger transport in the transport volume this way declined 
from 50 % in 1995 to 30,6 % in 2008 and the share of IRT in this period increased to 
69,4% (Fig. 1). 

Fig. 2 The Shape of PPT and IRT for each year 

 

The comparison of transport performance and development between the 
particular years of the reporting period is in Table 2. The biggest decline in transport 
performance in related period came in urban public transport, specifically 62,9 %. 
Between 1995 and 2008 there was an increase of transport performance of IRT from 
the amount of 17,977 million pass-km to the level of 26 395 million pass-km which 
was an increase of 46,8 %. 

Fig. 3 Number of transport performance in PPT by mode 

Transport mode Transport performance (millions of passengerkilometres) 
1995 2000 2004 2005 2006 2007 2008 

Rail public 
transport 4 202 2 870 2 228 2 182 2 213 2 165 2 296 

Road public 
transport 11 191 8 435 7 882 7 525 7 665 7 596 6 446 

Urban public 
transport 3 688 1 173 1 330 1 399 1 403 1 451 1 370 

Individual road 
transport 17 977 23 929 25 332 25 824 26 342 25 994 26 395 

Total 37 058 36 407 36 772 36 930 37 623 37 206 36 507 
Source: The Statistical Office of the SR [6] 

The decrease of PPT performance is mainly caused by:  

• poor state of infrastructure, PPT (interchange terminals, stations 
accessibility, means of transport, low level of information technology), 

• poor quality of PPT services (lack of transport integration, fragmentation of 
responsibilities on level of transport authorities, lack of knowledge of the 
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transportation needs of public transport, inexistence of competition among 
carriers), 

• on the other hand, growth of real incomes has a significant impact on the 
decrease in the number of passengers in PPT (greater use of cars), the fare 
price shows lower impact (e.g. increase fares by 1 % in the long run lead to a 
decline of performance of public bus transport 0,641 %) [1]. 

Here, we can continue to ask questions. What influences the change in IRT? How 
does the price affect the IRT or how are other factors affecting the demand for public 
transport? There are foreign studies [5] that detected these changes and impacts in a 
certain way. Their results are summarized below:  

• time spent in the vehicle (time elasticity) has a significant influence on the 
choice of means of transport, for example if transport time is reduced by 
public transport by 10 %, the transition from individual to public will be up 
to 4,6 % higher,  

• reducing the time spent outside the vehicle has a significant impact on the 
choice of means of transport. If reduced by 10 %, the demand for public 
transport increases by 2 %, implying that for example frequency of services, 
the time related to transfer from one vehicle to another, the availability of 
stops in the place of residence and workplace have a considerable impact on 
the demand for public transport,  

• the impact of fuel price on the change of IRT means of transport to PPT (bus, 
train) is insignificant, e.g. the fuel price increase of 10 %, the demand for 
public transport increases by 0,86 %, but in integrated transport there is an 
increase to 1,71 %), 

• the value of parking charges and charges for city centre access has a 
significant impact on reducing the use of private cars, 

• better information and marketing for public (mass) passenger transport may 
increase the share of passengers by 5-25 %.  

4 Support of PPT 

Measures to increase the share of PPT must focus on improving the basic 
parameters that affect the user choice of transport vehicle (PPT or IRT), which are:  

• temporal and spatial availability (time spent in the vehicle and outside of it, 
access to stops, coverage of the entire area with the appropriate quality and 
affordability, the possibility to use the public transport by passengers with 
reduced mobility and orientation, 

• convenience, quality and range of additional services (high quality vehicles, 
reliability of transport process, the available information on the possibilities 
and conditions for use of public transport), 
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• implementation costs of the transport process (user price: attractive fares in 
PPT in comparison with IRT, especially for regular travellers, measures to 
reduce demand for PPT - charging for infrastructure, the internalization of 
external costs), 

• internal security in relation to the transport process, the probability of 
accidents, external security and protection against terrorism, vandalism and 
other illegal acts as well as protection against the Natural elements [1].  

Another tool for development and promotion of PPT is undoubtedly the 
introduction of intelligent transport systems (ITS). This trend is applied in PPT system 
of every major city. The main benefits of intelligent transport systems in public 
transport is reduction of transport time, improving public transport services, 
optimization of services according to the needs of passengers, the reduction of the 
negative impact on the environment, and so on. [2] 

5 Conclusion 

Increasing the attractiveness of public passenger transport is one of the long term 
objectives of transport policy of all major cities. The current period is despite the 
economic crisis characterized by constant demand for mobility. However, it is in 
prevailing rates accommodated by individual road transport and efficient public 
passenger transport steadily declines in performance. 

Applications of advanced public passenger transport systems are specific in 
improving operational efficiency, particularly in the services available for passengers 
they must provide: minimizing delays in means of public transport, preference, good 
information on timetables and real information on bus stops and means of public mass 
transport by ITS.  

Sustainable transport of passengers is vitally important especially for urban areas, 
where according to demographic surveys live 80 % of the EU inhabitants. As the 
experiences and advice of the EU cities show, the quality and the subsequent 
acceptance of the transport operator is not defined only by economic development of a 
country and related subsidies, but also the quality of system concept of the public 
passenger transport. 

This work was supported by project Centre of excellence for systems and services 
of intelligent transport, ITMS 26220120028, University of Žilina, Žilina, 

Slovak republic. 
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Resume 

Transport is one of basic sectors that significantly affect the socio-economic 
development and growth of living standards. This paper aims to describe the 
relationship between public passenger transport (PPT) and individual road transport 
(IRT), performance of PPT and IRT and support of PPT 
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OUTSOURCING IN FORWARDING AGENCY 2 

Eva DVOŘÁKOVÁ – Nina KUDLÁČKOVÁ 

1 Introduction 

At present, one year after joining the single currency and with respect to world 
financial crisis many forwarding agencies struggle with financial problems and are not 
able to realize their market production. It is possible to hold the market position 
against the hard competition only owing to high quality of provided service, mean 
price, low budget items, the prompt delivery of product to the customer and other 
conditions influencing the market.  

2 Outsourcing in forwarding agency 

There are two possibilities how to use the Outsourcing in forwarding agency. The 
first one is the outsourcing of distribution logistics, the second one is the outsourcing 
of transport system in forwarding agency.  

Outsourcing of distribution logistics: 

The forwarder as the provider of the Outsourcing – the Outsourcer of the factory; 
the forwarder here assume all activities from the concrete product to its delivery to the 
market to concrete customer including the preference of this process. Producer focuses 
on the production, distribution and sale of his products is searching for possibilities 
how to decrease the costs of manipulation and storage. The producer delegates all 
these activities including the distribution to final consumer to the forwarder. For the 
purpose of financial costs on finished products cutting producer will hand the whole 
process to forwarder who buy finished products from producer and after delivery 
invoice it to customer. However the high capital intensity of this process enable only 
to strong forwarding agencies to secure such services.  

Outsourcing of transport system: 

The forwarder is the customer of Outsourcer – the external supplier. In the 
concrete it means activities which come with progressive development in the 
information technologies area and are inevitable in common forwarding activities – for 
example accounting services, tax services, legal services, etc. It means services, which 
were sooner ensured by the force of internal sources of the company. When company 
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release internal sources and substitute internal sources by external service provided by 
the Outsourcer, company will obtain competitive advantage, reduce costs, raise capital 
and gain other advantages. 

As mentioned in above text, the principal of Outsourcing is to transform internal 
sources and supersede them by the external service, which means the service provided 
by external subject. 

Forwarding agency is usually presented as one of the Outsourcing phase (so 
called Outsourcing on the third level) in the process each level differ in extent and 
complexity of provided services. 

Recently the significance of Outsourcing grows not only in the transportation 
area but also in the field of management of information system, economic agenda of 
the company, marketing activities, personal agenda etc.  For many companies it is 
easier and economic less demanding to have at least one of company activities 
outsourced. The most frequent outsourced activity is conveying.  

Main reasons of Outsourcing are usually acquisition of competitive advantage 
and cost reduction of the company. Real benefits of Outsourcing established in the 
company are dependent on the extent of the company, the extent of the market share, 
reciprocal partnership and cooperative relations, the rate of economic, social and 
technical changes and the need of new cognizance and knowledge. 

It is the combination of methodology, the managers and analyst experience 
which may give system and complex look at actual, strategically significant but also 
very controversial problems of Outsourcing. Today the Outsourcing belongs to 
managerial tools and so it is necessary to threat it that way. Right usage of Outsourcing 
as managerial tool requires the corresponding managerial thinking, ability to changes 
forecasting and acceptance of these changes. Outsourcing should be used in the first 
instance for securing of constant increase of performance efficiency of the company. 
[2] 

Generally is the term Outsourcing connected with costs. But some activities 
executed by external subjects are much advantageous not only from the costs point of 
view. In particular in case it is related to personal occupation. It is right the 
Outsourcing of human sources that seem to be the maximum saving of companies 
costs. 

The comparison of total monthly and total yearly costs is elaborated in graphic 
representation. See below in fig. 1 and fig. 2. 
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Fig. 1 Total monthly cost on Outsourcing and internally executed activities (quoted in 
Euro)  
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Source: Author 

Fig. 2 Total yearly costs on Outsourcing and internally executed activities (quoted in 
Euro)  
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+ 9 557 

- 1 620 

Fig. 3 sum up the increase and decrease of monthly costs on outsourcing and 
internally executed activities quoted in Euro. 

NAME OF ACTIVITY Outsourcing 
quoted in 

Euro 

Internally 
executed 
activities 
quoted in 

Euro 

Increase(+) / 
decrease (-) 

of costs 
quoted in 

Euro  

The pick-up driver services 400 577 + 177 

Economic and accounting 
services 

160 794 + 634 

Internet and services of 
mobile operator 

155 125 - 30 

The administrative 
department rental 

150 50 - 50 

Cleaning services 20 10 - 10 

TOTAL 885 1 556 + 721 

 

Source: Author 

Fig. 4 sum up the increase and decrease of yearly costs on outsourcing and internally 
executed activities quoted in Euro. 

 

 

Source: Author 

NAME OF ACTIVITY 
Outsourcing  

quoted in 
Euro 

Internally 
executed 
activities 
quoted in 

Euro 

Increase(+) / 
decrease (-) 

of costs 
quoted in 

Euro 

The pick-up driver services 4 800 6 924 + 2 124 

Economic and accounting 
services 

2 138 9 571 + 7 433 

Internet and services of 
mobile operator 

1 860 1 500 - 300 

The administrative 
department rental 

1 800 600 - 1 200 

Cleaning services 240 120 - 120 

TOTAL 10 838 18 715 + 7 937 

671 

+ 811 

- 90 

7 877 
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It follows that the Outsourcing costs of human sources increases while operating 
cost decrease. But after all we can see that the total monthly costs related to internally 
executed activities increase is 811 Euro and decrease is 90 Euro in total amount. The 
total yearly costs related to internally executed activities increase is 9557 Euro and 
decrease is 1620 Euro in total amount. The difference between internally executed 
activities and outsourcing is in total amount 671 Euro in case of monthly costs and 
7877 Euro in case of yearly costs. 

Fig. 3 and 4 are synoptically processed in following graph no. 3 and 4. 

Fig. 5 Increase and decrease of monthly costs on outsourcing and internally executed 
activities quoted in Euro. 
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Graph no. 4 Increase and decrease of yearly costs on outsourcing and internally 
executed activities quoted in Euro. 
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Optimal would be the combination of Outsourcing and internally executed 
activities. Human sources should be outsourced and operating activities should be 
executed by the force of internal sources. 

3 Conclusion 

The development of forwarding as one of transport industry was influenced by 
the world financial and economical crisis. The drop in production caused drop in 
production of finished products and so the imported and exported products demand. 
Low price of transport, lack of job opportunities for forwarding agencies and 
subsequently lack of job opportunities for transportation companies are threats of 
entrepreneurship in this area because these companies are often not able to flexibly 
react on new market situation. Many companies were forced to liquidation or to 
change the business objective. But the prognosis of experts are optimistic and shows 
that after some time the expansion of the transportation and forwarding area will come. 
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Resume 

At present, one year after joining the single currency and with respect to world 
financial crisis many forwarding agencies struggle with financial problems and are 
not able to realize their market production. This paper aims to describe the 
outsourcing in forwarding agency. 
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PROCESS PORTAL FOR RAILWAY SECTOR 

Jozef GAŠPARÍK – Viliam LENDEL 

1 Introduction 

Rail transport in terms of ecological and societal effects has more advantage over 
other modes of transport. Currently it is undergoing a transformation process, in which 
has lost several initial advantages. The solution to this situation is the transformation 
of railway undertakings in the companies responding to market demand, which will 
increase market share and achieve faster growth compared to the competition. These 
activities must be supported by management systems and the use of advanced 
information technologies.  

Customers in the rail transport require not only the transfer of goods, but also 
complex logistics services. Using modern information technology and choosing the 
right strategy to railway companies the opportunity to participate in logistics chains 
and offer quality services to get more shipments by rail. The meaning feature of 
railway companies should be their development to the higher performance, 
productivity and efficiency. A prerequisite may be operating process portal and CRM 
application.  

Reply to the question how to obtain and to upkeep customers offers the concept 
Customer relationship management (CRM), which makes possible to understand a 
great number of individual customers, to adapt the offer their needs, and to know and 
manage their value for the company. It is more used the potential and possibilities of 
the internet. In connection to process portals, that presents the extension of the internet 
portals about the aspect of complex support of customer process, is possible to achieve 
great competitive advancement for rail company. 

2 Customer relationship management 

The aim of each railway company should be making long-term profitable 
relationships with their customers. Customer focus will enable the railway company, 
not only to identify the needs and expectations of passengers, but also to ultimately 
achieve. This tool provides a comprehensive customer care, streamlines the work of 
service personnel and marketing staff, a customer relationship management. 
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Customer relationship management is a complex of marketing, communications, 
sales and services process in a business company supported by appropriate 
organization structure and technologies, which enables systematic managing of 
relationships with customers and form the offer according to their desires and needs. 
These relationships have direct influence to the rationalization, optimization and 
general effectiveness of all activities, which are connected with these relations. 

The fundamental part of Customer relationship management is the integrated 
understanding of the process marketing, sales and services, which termination is 
according to process activities, as well as the event contact the customer and closing 
the contract. Showing the whole potential of CRM requests a continuous information 
flow between the processes. 

Efficiency of the CRM process is supported by the IT solutions. The principal 
fundament of the solution CRM is a data warehouse and the applications which enable 
to sort and to analyze of the customer data. The key question is the rebinding of all the 
CRM system components as and the integration with the others business systems and 
process, as well as to define the sales channels to customers (face to face, telephone, 
internet etc.). The most important sales channel becomes the internet. The enterprise 
should have an integrated view to customer through all the sales channels.  

3 Process portal 

Process portal is a custom interface. Portal operator should focus on products and 
services of different suppliers and third parties with which it begins cooperation. They 
are specialized in the production of competitive products and deliver them through a 
process portal. The operating-economic point of view is the basis for a procedural 
operating system for corporate portal in which the isolated individual actions are 
combined into integrated solutions, including cooperation with external partners. 
Important activities of the portal process is to integrate your own and your partner 
products and services. Operating Systems customers solve problems effectively and 
completely. 

The conceptual fundament of process portals creates the internet portals, 
operational systems, and CRM systems. While the internet portal is only one www site 
with certain attributes, the process portal is an operational-economics concept that 
supports the orientation to customer process by using the internet portal. The activities 
of the process portal are not providing explicitly through the internet, but according to 
applicability may be used optional sales channel. On the economic ground is the most 
of activities and information offering through the internet. The starting point of 
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assessment the user’s aspect is the customer’s requests that have an influence to their 
benefits, dependence and satisfaction with the portal services. On the ground of this 
requests deduced Schmidt [12] the measures, which should take the portal operator, 
that realize the customer’s requirements (saving of time and of expenses, additional 
benefit, confidence and satisfaction). The point is the retention of neutrality to the 
business partners by the operation of the process portal. 

4 Railway operator as a process portal operator 

Customer requests a complex of products and services in the transport customer’s 
process. If he looks for it by himself, he must normally contact many operators and 
forwarders, evaluate theirs offers and take a coordination of the all process. There are 
sometimes a process, with them has he a few experiences. The modern transport 
operators’ accedes to the support of the whole customer’s process. There are offered to 
customer all the products, services and information on the one place – on the process 
portal. They are integrators and specialists for the process. There are integrated their 
services with the services providing by the cooperating partners. There is necessary to 
offer to the customer a complex solution of their needs, also aggregate branch product, 
not only a relocation of goods from point A to point B, but also evaluate the basic 
product by the additional services (figure 1). 

Fig. 1 The structure of the branches product 

 

Railway operator as a process portal operator would have great chance to be 
coordinator of the logistic chain and to be a one subject, which the customer 
communicates with. The railway operator and his partners create the complex offer of 
services. It subserves the role of the forwarder too, whereas prefers a rail transport. 
There must been provided not only superior transport services, but also an additive and 
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logistic services. By the others providing services must be determined „make or buy“, 
also if the services will be produced in own conditions (e.g. to buy the freight road 
vehicles and to provide the distribution by the road to the customer), or make 
outsourcing. The important think is to catch the neutrality in the face of the partners. 

5 Process portal for transport and logistics 

The process portal for transport and logistics (figure 2) should provide from the 
customer’s view all the services, which the customers’ process consumes. The process 
portal model includes the process and activities of the portal operator, where the main 
role plays the CRM process. There is possibility to sort the individual activities 
according to the intensity of individualization in to standard activities that are provided 
for all customers and in to individual activities, that are adapted to the individual 
customers requests. 

Fig. 2 Structure of the process portal 

 

From the view of process portal operator we can classify the activities in the 
activities that provides operator by himself and that provide partners in the key 
activities, additional activities and infrastructure activities (figure 3). 
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Fig. 3 Process portal for transport and logistics 

 

Provided process portal activities are distinguished (figure 4): 

• the key – there are activities that are to railway company responsibility, by 
default they are information about its products, individualized activities 
include advisory services in the sales process, as well as offer a contract in 
relation to products and business process management services provided,  

• additional – here are a customer-specified technical information, invitation 
lists, the list of external partners, sample contracts and documents, including 
personalized event-driven activities include informing customers of the terms 
or legislative amendments, 

• network – activities related to the possibility of imposing a personal 
documents and data, i.e. plans, personal information such as phone numbers, 
account numbers, contracts and other documents. 
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Fig. 4 Functional architecture of the portal process for transportation and logistics 

 

Source: [5] 

The exact range of functions of the application is assigned by the manufacturer, 
so it is advisable to define the requirements for application architecture (figure 5), 
which refers to the defined range of functions within the CRM and process portals. 
The core of the typology is the following three application types: 

• Marketing Automation (EMA): management applications supporting the 
process of marketing campaigns,  

• Sales automation (SFA): solutions that support the sales process, the most 
important functions are the processing of customer and opportunities 
management as well as sales management,  

• Customer Service and Support (CSS): an application supporting the process 
of incorporating features such as requirements management, logistics 
management services and traffic complaints.  

Procedural process portal in rail transport requires new approaches in relation to 
the carriers - customers, as well as in understanding the needs such as complex 
transportation services and also for the railway and the railway company as a possible 
operator of the portal process. Technologically is more used potential of the Internet 
options. In conjunction with the process portals can achieve considerable competitive 
advantage for the operator portal. 
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Fig. 5 Application architecture process portal for transport and logistics  

 

Source: [5] 

6 Example of process portal in practice  

Thetrainline.com online seller of train tickets won the 2009 CRM Excellence 
prize for Europe, Middle East and Africa. Online seller presented a strategy for the 
care of their customers at a conference in London organized by Gartner focused on 
customer relationship management. Online seller seeks to capture all the views, 
suggestions and requirements of customers for booking a ticket on the train via the 
Internet or mobile phone and directly translated into services. Customer requirements 
into account in their business processes and implemented marketing campaign (figure 
6). Changes have been positive increase in key performance indicators (customer 
satisfaction, visit the Web site, re-use of services ...). [10] 

Thetrainline is the largest independent online ticket seller to train in the UK. 
They sell tickets to all railway companies all state routes within the UK to offer more 
than 293 million combinations of travel. Since 1999, the seller has sold 3.3 million 
tickets to passengers, what represents more than 14 million business operations, with 
more than 8.4 million registered users [14]. Online retailer offers a wide range of 
services that help users find the right combination and travel tickets priced package. 
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Fig. 6 Advertising campaign online retailer thetrainline 

 

Source: [10] 

Recently some enterprises allocate considerable quantity money to railway 
transport. Only last year UK traders ex-spent 1.3 billion pounds travel train. Pending 
350 enterprises however used to reservation tickets via thetrainline thereby saved 
average 43% versus tickets bought in the stations [14]. Online vendor can offer these 
savings through its website that designed priority for trading market. 

Fig. 7 Website online retailer thetrainline 

 

Source: [14] 

The online seller is currently working on new solutions that will satisfy even the 
most demanding customers and meet all the requirements for users of online ticket sale 
for the train. For this purpose, use online seller in particular the possibility of mobile 
and electronic CRM. These are the services: [14] 

• print@home: the customer will be able to print ticket on own printer 
• Mobitix: tickets will receive a customer directly to his mobile phone  
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• Smartcard the customer to make payments and use several functions through 
one card.  

Innovations online seller thetrainline considered crucial for obtaining and 
maintaining their customers. For this reason, they always look for ways to improve the 
comfort of their customers. In August 2009 has improved the design and functionality 
of its website to ensure easier and faster shopping concessional tickets for the train 
(figure 7). Online seller plans to take full advantage of the mobile phone. In order to 
provide our customers with timely information on rail services in real time developed 
a mobile web sites accessible from anywhere using a mobile phone. This page is found 
at m.thetrainline.com. In future, the online seller wants to allow the reservation and 
ticket sales through this website. [14] 

7 Conclusion 

Customers evaluates the needs of transporting only as a part of the distribution 
process of goods, products and theirs interest is to make the process effectively, 
quality, and cost effective. In this connection the railway cargo operator offers the 
whole transportation and logistic plan as a complex product. 

Process portal supported by the CRM software solution make possible for the 
railway cargo operator the supporting of the whole transportation and logistics 
customer’s process and orientation to the individual customers requests by the using of 
the modern information technologies with a view to obtain the loyal customers in 
a long term.  

Concrete realization of the designed transport and logistic process portal 
architecture depends on the rail cargo operator and on its surroundings. The critical 
factors are the customers, partners’ accessibility and existing IT infrastructure. Process 
portal can help the rail operator to be a leader on the transport market. 

RU Profitability is directly proportional to how much of the areas of CRM and 
how quality is implemented in practice. Among the various areas of CRM, there are 
interdependencies. The operational customer relationship management is a detailed 
knowledge of the customer, which is then used to enhance and improve offers to 
customers.  

The various components of CRM can’t work alone. An important prerequisite is 
the existence of excellent organizations that high quality and motivated employees 
who know the art of customer care using properly implemented technology and 
integration of enterprise, namely the ability of the railway company to operate with 
new models based on partnerships, alliances, and not least e-commerce. 
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Resume 

Using modern information technology and choosing the right strategy to railway 
companies the opportunity to participate in logistics chains and offer quality services 
to get more shipments by rail. A prerequisite may be operating process portal and 
CRM application. The aim of each railway company should be making long-term 
profitable relationships with their customers. The paper deals with process portal for 
railway sector. Process portal in rail transport requires new approaches in relation to 
the carriers - customers, as well as in understanding the needs such as complex 
transportation services and also for the railway and the railway company as a 
possible operator of the portal process. 

Key words 

Customer Relationship Management, process portal, rail transport, logistics, 
customer, railway operator 
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THE ANALYSIS OF TRAFFIC IMPACT ON URBAN 
ENVIRONMENT IN CITY OF ZILINA 

Marian GOGOLA 

1 Introduction 

In recent years the land use change was evident. The main problem of cities as 
Zilina or other cities is the fact that the politics have worked mainly on the improving 
the economical level, standard of living, looking for investors, etc. Moreover the 
economists presented the forecasting of economical impact, but they forgot to prepared 
the transport infrastructure of our cities or change the concepts of transport 
management. Now we are surprised and we are living in the same transport problems 
as in Western - European countries as congestion, problems of parking, etc. For policy 
makers the linkage between transport and investments [1] is often missing. The main 
issue for city of Zilina, with population of 86 thousand, consists in the fact that there 
are presented the serious problems with transport, traffic and land – use. The city 
represents the important junction which connects transport infrastructure in the North 
– South and East – Western direction. In the past there was no evidence for using or 
developing city transport model in Zilina. Therefore the task for modelling [2]) was to 
find out the objective reasons and provide the adequate solution for municipality 
which is criticized from not satisfied citizens who perceive the quality of urban life. 
Therefore the task for transport model can be in providing the information about social 
support for transport policy measures as already presented in [4]. 

2 Zilina Transport Model (ZTM) 

ZTM is an integrated multimodal model which allows a modelling of traffic, 
urban environment, land – use and the interaction among them. The city in model is 
divided into 120 zones and 378 subzones. The model allows also various level of 
modelling. The old data sets it is only possible compare in aggregate way, but current 
data sets is possible model with disaggregate approach. Most travel demand models 
account for mode and route shifts associated with induced travel, but many do not 
account for other induced travel effects such as changes in land use, number of trips, 
destination choice, and departure time choice. The representation of induced travel 
effects in travel demand modelling is critical to the accurate evaluation of road and 
public transport alternatives. For that reason ZTM allows the dynamic transport 
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planning with gravity model. Dynamic gravity model which already has proved its 
function [5] is suitable for modelling various socio-economic groups and various 
modes within time. The OD matrices of socio – groups are possible to assign on the 
network according the various transport mode. 

The input data represents the statistical data in evidence of municipality, offices, 
transport companies and surveys. The model also works with survey data which 
represent the intensity, direction, socio economical classes, etc. The problems with 
historical data sets consist in “level of detail” and therefore it is not possible to 
compare all parameters from past to actual time. Especially the method of daily travel 
diary and first travel pattern is suitable for aggregate transport model.  

3 Land – use development and impact on the traffic 

ZTM takes attention to analysing of zone, therefore each zone has been analysed 
with the respect to the land – use and compared to the historical data and especially for 
new complexes. That means that model evaluates the generation and attraction, type of 
land – use. At the current time the data for trip generation are divided according the 
land – use urban types: Housing, Education, Offices, Shopping, Relax, Cultural, Sport 
and Entertainment. Moreover the relationship between land-use factors has been 
evaluated and further analysed. For illustration, in last 20 years there are presented or 
they are coming up early more than 50 big new sites that will have influence on trip 
generation and attraction. The comparison of old existing commercial areas (green) 
and new one (red) shows Fig.1.They will produce respectively attract around 10 
thousand trips and moreover are focused on motorised transport. Two of them are 
under – construction, but ZTM provided information about their future negative 
impact on the traffic quality in the city centre. The other part of problem is that these 
new complexes will not only attract the citizens from city of Zilina, but they will 
attract also citizens from surroundings and region. The seriousness of this problem is 
underlined by the fact that the city is missing a big number of parking places and the 
current status is very critical. 
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Fig. 1 The comparison of development commercial areas 1980 2009  
(green – old, red – new) 

 

The problem of development of new complexes and their relationship to the 
transport is that the development was realized without an analysis how the traffic will 
change the situation in particular area. The ZTM pointed also on another problem of 
the new commercial centres situated into city centre which is related to its logistics. 
The commercial centres are big complexes which require a lot of suppliers. These 
suppliers will represent the serious problems because in the city centre will be 
presented freight transport. 

The transport infrastructure is not prepared on such kind of traffic volume. We 
have to take into account that it was built in the time with low car ownership rate. The 
current transport infrastructure is based on 3 city rings which already have limited 
capacity. The problem of city centre causes a fact that it attracts the high volume of 
traffic. But this volume is possible explain with OD matrices and land – use with 
following facts. The centre ring uses citizens to transit to the other parts of city but this 
is linked to the location of industrial zones which are also situated between centre and 
city parts. The citizens mainly during morning and afternoon peak travel to centre but 
they travel via industry zones where business activity are presented. The large areas of 
shopping centres are also situated between centre and housing sites. In afternoon peak 
it is significant that the people who are coming back to their home are facing to the 
people who are coming to these shopping areas. In these parts of infrastructure the 
roads have full capacity. 

The LOS on these roads is critical and reaches the level D,E,F. These problem 
doesn´t cause only traffic but also environmental issues with increasing of emission. 
But this is not only problem of traffic volume but also problem of signal timing on 
junction, where is an absence of signal coordination. 
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The city of Zilina has advantage and disadvantage that is situated on the very 
important transport junction. The main disadvantage from the transit point of view is 
that the highways ends in the western part of city and then continues in city transport 
network. The huge traffic flow from highway goes through the city ring to the east part 
of city and there continues to eastern part of Slovakia, see Fig.2. - blue colour. This 
status will be at least to 2013 when a plan of finishing highway should be realised.  

Fig. 2 The OD transit transport relation 

 

3.1 Changes in socio – economic groups 
Together with development of economy and land – use, it is significant that in 

the city are presented the new socio – economical groups with new travel demand and 
manners. Each socio – economic group is characterised by the different travel habits 
and therefore is different also the means of transport. The ZTM divided the socio –
economical groups into 2 basic classes. To the first class belong citizens whose travel 
habits are regular and therefore it is possible to forecast their behaviour and traffic 
impact. There belong employees, students, and pupils – groups which behaviour is 
more or less standard. Then we have a new second group which is represented mainly 
by businessmen who have irregular travel behaviour, because their activities are spread 
out within all areas and it is hard model it.  

There are also different modal splits for socio – economical groups as employees, 
children, students, pensioners. In general, the households which own the car and use it, 
will not change the means of transport, especially when they members moved from 
using of PT. For example you can see the Fig.3. where is shown the comparison of 
modal split among particular socio-economic groups. The negative trend shows that 
the number of children who travel with parents by car. Problem with children is that 
they don’t use bicycles at all and potentially they are becoming dependent from cars. 
The PT use mainly for travelling the students and pensioners. 
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Fig. 3 The comparison of modal split among socio – economic groups 
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Very important fact is that the inhabitants of new residential complexes are 
people with higher income and travelling mainly by car and the citizens with higher 
income produce also more trips with cars, see Fig.4. 

Fig. 4 The car usage of income group in % 
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But not only higher income groups, but generally the car usage has become more 
popular and frequent. 

4 The public transport issue 

In recent years is significant the decreasing trend of PT usage, see Fig.5.  For the 
year 2011 is estimated to decreasing around 2050 passenger in comparison to year 
2008. The forecast has been made based on the Quality PT Passenger Survey with the 
aim to find out how are citizens satisfied with PT and what kind of factors can influent 
the usage of PT in the future. The results have showed that due to fact, there is not 
present the PT preference, the usage of PT will continue in decreasing trend. 
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Fig. 5 The trend of PT passenger in years 2001 – 2008  
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In addition, in forecasting were implemented the historical parameters which 
were implemented with the help of multi- regression analysis. The analysis showed 
also how can bad rerouting caused the reduction of passenger. The explanation is 
simple. The PT operator changed the PT line routing with optimisation mainly based 
on operation cost. The rerouting was made on the reduction of long PT lines that 
connected the various sites of city but without consideration of OD matrices. The new 
organisation of PT service consisted in shorter lines with higher frequency of 
connection. 

 But the problem was that the passengers were forced to change the PT line in 
order to reach their destination. And for the small city as Zilina is, this represented the 
basic mistake in the planning and routing of PT. The comparison of the travel time has 
showed that such kind optimisation leads to the decreasing of passenger, because their 
travel time has increased. Such kind of dependency is already state in [3]. City of 
Zilina is small city and to force passenger to change PT lines is not good way how to 
solve problem.   

5 Outputs and proposal of solution 

ZTM has pointed on following problems and based on that some solutions have 
been proposed. First group of problems is related to the evaluation of urban and 
transport policy. The current traffic situation with relation to the land –use is only the 
result of bad urban policy from the past. Former policymakers haven’t respected the 
current urban master plan and allowed the development and building in the areas 
which were not suitable for such kind of land use. These kinds of measures caused and 
will cause the traffic changes because of problems with dimension of transport 
infrastructure and the current traffic intensity.  
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It is very important to take attention to the particular socio – economic groups 
that have significant impact on mobility within city and function of transport 
infrastructure. The decision makers have to adopt regulation and measures in order to 
make the city transport system functional. Another problem is that in the city is an 
absence of good transport infrastructure for non – motorized transport as cycling, 
walking or handicapped. 

The second group of problems is related to the organisation of transport and 
technical issues. For improving the condition of traffic flow the signal optimisation in 
the junction has been proposed. Another problem is that the PT shares the same 
transport infrastructure with cars and the citizens don’t see the advantage of its usage. 
The benefit for PT usage requires adopting the measures and policy which will reduce 
the car usage in the city. Without changing the policy the PT will be not adequate 
alternative to the cars, but it remains as transport mode of second level. Because of the 
new shopping complexes which are situated direct in the centre the future organisation 
of traffic will be necessary to change in order to avoid of city traffic collapse. 

The recommendation for decision makers from ZTM is that it is time for 
accepting and developing a new urban and transport strategy implemented in urban 
master plan. The city of Zilina still doesn’t have an updated urban master plan what 
can be considered as a mistake with negative consequences in the future. 

The ZTM provided the two basic forecasted scenarios for year 2012 when the 
finishing of highway is expected. One (Fig.6) is related to the status if the city 
transport and urban policy remain and decision makers will not adopt any particular 
restriction in organisation and managing of transport, the capacity of roads network 
will be extremely overloaded.  

Fig. 6 The traffic intensity 2012 
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Second scenario shows the traffic after changes in traffic organisation and 
accepting the regulation. Moreover proposed the fourth city ring that will serve mainly 
for transit of citizens in order to avoid the using the roads in the centre. 

6 Conclusion 

This paper discusses the topics of application of the Zilina Transport Model in 
order to analyse the urban environment where the relationship to land – use changes 
were described. The using of transport model in order to evaluate the future transport 
or traffic impact in demand is not quite common in the current time in Slovak republic. 
The hard task will be in conviction of decision or policy makers to use the transport 
model in all prepared land – use changes or transport strategies in order to see how can 
be impact in traffic condition, accessibility of city, etc. At the current time the traffic 
situation in city of Zilina is bad what is caused on the one side by the non respecting 
the limitation of solved area and on the other hand by the wrong evaluation of future 
impacts. With the help of ZTM is possible to evaluate the traffic impacts in land – use 
and also analyse the future changes or measures. 
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Resume 

The city of Zilina is a classical example of evolution of the traffic in post-
communist country. The years when the biggest share of modal split was represented 
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by public transport are away and in current time the traffic in the city is facing to the 
same problems as in western EU countries. For European cities is common to have 
own transport model (and evaluate future scenario. For the analyzing and evaluation 
of transport as a complex system, the Zilina Transport Model has been used.  The 
model is based on the multi data sources which enable to compare and forecast the 
future impact on the transport network and also on the land-use.  The main reason 
why such kind of transport model is used is related to the fact that after years of 
changes, the city becomes an interesting place for developers and investors who came 
to the city. But together with new development came also new problems as increasing 
of car using, congestion, decreasing of the level of service on roads, reduction of PT 
usage, problems with parking, etc. The modelling has pointed on a various problems 
which are caused by wrong approach in land-use resulting from not respecting the 
basic principles of urban and transport planning, absence of systematic approach of 
parking and using the alternative means of transport.  Based on the model, the new 
concept for improvement of citizen mobility and effective transport systems using has 
been proposed. 
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OPTIMIZATION OF THE STOCK IN THE COMPANY 
CONTINENTAL AUTOMOTIVE SYSTEMS 

SLOVAKIA, LTD. 

Miloš HITKA – Mária KOTLÍNOVÁ – Lenka ŠTÍPALOVÁ 

1 Introduction 

At the present time of global economic crisis, on companies are placed high 
demands. That company survive in this environment, it must get more competitive 
advantage over other companies. One of them may well be a sophisticated logistics 
system. 

Logistics, as a scientific discipline dealing with the coordination, harmonization, 
linking and optimizing the flow of stuff, materials, blanks, products and services, but 
also the flow of information and finance. In all these areas is circulating a large 
amount of funds, which their the planning and management is very important for 
companies. 

The stock is one of the most important area in the logistical planning and in the 
management. Optimally selected stocks ensure the smooth running of production. On 
the other hand, if the excess stock, their bind a lot of funds that the company could be 
used otherwise. If a stock shortage, they cause difficulties in production. Stop 
production, or rebuilding a machine introducing for each production company 
financial, but also time loss. That such a case in the company prevented, required from 
company´s management careful planning and tracking state of stock. 

2 Objective and methodology of the work 

The company Automotive Systems Slovakia, Ltd. is the third year in Zvolen. 
Given the advantageous location and achieving good results, management of company 
decided to extend the branch. It was therefore necessary to analyze the existing supply 
system, review its possible shortcomings and, where appropriate, suggest 
improvements and optimization with respect to financial requirements and the capacity 
of the Continental Automotive Systems Slovakia, Ltd. Zvolen. Since the aim of 
optimizing inventories is increasing the company's profitability, forecasting the impact 
of business strategies for stocks and minimize the total cost of logistics activities, 
while meeting the requirements for customer service management company must have 
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detailed information on the costs of maintaining inventory in order to responsibly and 
competently determine the level of customer service, inventory levels, mode of 
transport and the size of the lot. Supply, as one of the most important company´s 
activities and cooperation with suppliers, belong to key areas of optimization of the 
supply process. Total time completing supply of stuff differs depending on the ability 
of suppliers to ensure timely order and deliver the required material in the required 
quantity and quality. In the event that the supplier is unable to respond to changes in 
demand, it is necessary to consider changes. 

Automotive Systems Slovakia, Ltd. Zvolen is in the Slovak market fifth year. 
Despite the economic crisis, plans to increase production perspective. Because of the 
economic crisis and the effort company to keep employment in the region, the 
management company seeking cost savings in various areas. In the work is focused on 
streamlining the processes of buying material stocks. 

Ordering materials follows the production plans, which to be prepared whit plans 
for the parent firm in Germany. They then elaborated on the sub-monthly plans 
directly in Zvolen branch. Consequently, the monthly plans circulated to all interested 
employees in the company and a supplier of materials to create an idea of future 
requirements for delivery of the goods so that they can spread their partial production 
so as to be able to supply the required quantity of materials on time. 

Logistics department manages by logistics systems, materials and inventory 
management. The role of this department is to optimize and linking the supply system 
with the production so as to avoid unnecessarily high commitment of funds in the 
stock and in production to avoid delays due to failure to deliver materials on time and 
the required amount. 

Due to the increasing availability of information for all companies belonging to 
the corporation and improve comprehensive management process within the company, 
logistics included, is currently enjoying the company of a new information system 
SAP. System SAP is able to monitor material management and warehouse 
management, but needs input information and specify the conditions for optimal 
control. To take full advantage of the new information system is necessary to 
transform data from the old system and train staff. 

Logistics department in 2007 produced the ABC analysis of materials, which 
materials are divided into three groups, which is the first step to good management of 
the stock material. Company lacks the determination of the amount of signal level of 
the individual items of material. To which the material order, the workers decide on 
their own discretion. 
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Objective of work is to find a supply system that optimized supply system in the 
company, which must be satisfied the following conditions: 

• Stores should continue to be used for 75 to 90%, 
• Management system must be efficient and unassuming, 
• Individual materials must have sufficient stock to cover minimum needs, 
• In the stock must be bound less funding than at present. 
The solution to optimize stock was selected method of the differential system of 

management stock (ABC method). Given that the company uses large amounts of 
materials, for capacity reasons in the work we indicated selected representative 
materials. As the main criterion for positioning the various types of materials the 
groups were determined by the proportion of turnover (€ 34,238,081 / year). When 
divided into groups to also take into account the existing conditions of supplier - 
customer relationships. Currently the suppliers are able to meet the requirements of the 
company on the material, but in case of changes in suppliers or companies (e.g., 
increase in production, a change in the products, etc..) should be rethought in the 
analysis. In the analysis of these materials were sorted from the largest share of 
turnover of the smallest. Also, it calculated the cumulative proportion of the range and 
turnover, which has enabled the distribution of different types of materials into groups 
A, B or C. Suppliers are able to meet all the requirements of the company on material, 
so in this case the criterion does not affect the classification of the materials into 
groups. In group A included four types of material, the group B seven kinds of 
material and to the group C belong of the remaining nine kinds of material. 

3 STOCK MANAGEMENT OF ITEMS GROUP A 

Management system to stock the items that belong to the group "A" according to 
ABC classification was based on the economic ordering quantities (EOQ), the precise 
determination of the optimal amount of insurance stocks. Ordering parameters were 
recalculated for each item separately. Because this material belongs to the group A (is 
the most expensive), it is preferable to ordering more, because so much linked funds in 
stocks. 

Since the consumption of items is not uniform and apply it to some random 
variation, the new order issued whenever a stock falls below the signal level. Signal 
level must take into account: 

• Consumption items during the delivery period, 
• Insurance against random variations in the consumption of items, 
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• Optimal level of coverage requirements for production inputs (from the 
supply will be required to cover requirements of a high degree of production 
inputs, and 95% of the production requirements must be met immediately 
from stock). 

3.1 The process of determining insurance stocks in systems with signaling 
surface 
The solution was based on the following assumptions: 

• when determining the amount of insurance stocks are taken into account only  
• the variations in the consumption of individual items, 
• the amount of insurance stocks was determined on the basis of the  
• requirements of emergency supplies 95% (ie 95% of the total number of  
• requirements to be implemented directly in the stock), 
• the statistical data has been taken into account only the data during power  
• supply for the last year, with scheduled items revealed a significant trend of 

growth or decline in demand, only the existence of random component. 
Because the interval of uncertainty is for systems with free ordering 
deadlines equal length delivery time, buffer stocks were determined as 
follows (Tomek, Tomek, 1996): 

 
 
 
Where: 
R - safety factor, size depends on the desired degree of emergency supplies 
ld - length of delivery time (days) 
d - standard deviation of daily purchases, and the size of the standard deviation  
 is determined from data on consumption as follows: 
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4 STOCK MANAGEMENT OF ITEMS GROUP B 

Management system of stock the items that belong to the group "B" according to 
ABC classification is based on the following principles: 

• Items will be aggregated into groups according to kinship, 
• Made the joint optimal length ordering conversion cycle for the whole group, 
• Held to determine the optimal level of simplification of insurance stocks. 
Conversion of common ordering cycle and size of orders [3]: 

 
 
 
 
 
Where: 
S - average annual consumption of a representative group of items 
 
Material Group B will order in larger quantities and longer intervals. It is not as 

costly as the material of the A and does not occupy much space. It is stored in much 
larger quantities than the material of Group A. The amount of material of type B 
should not fall to the insurance pool. Even with this kind of material can become a 
supplier delivers poor quality delivery of which will be returned defective items. In the 
worst case will be returned full. To avoid possible complications, whether in 
production planning in meeting deadlines or customers, it is sometimes necessary to 
check the amount of inventory in stock. Signal level is not necessary to determine with 
precision cuts, just by rounding up hundreds of items with regard to delivery time and 
daily consumption materials. 

5 STOCK MANAGEMENT OF ITEMS GROUP C 

The system of inventory control of items belonging to Group C under the ABC 
classification is based on the following principles: 

• Ordering items once a quarter (90 days) 
• Simplified the determination of the optimal amount of insurance stocks. 
Material Group C items are least difficult to plan, but even there should not be 

underestimated the amount of stock material in stock. Stocks should in no case be less 
than the insurance pool. 
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6 COMPARISON TO THE PROPOSED SYSTEM WITH THE USED 

Finally, it should be noted the need to take account of other restrictive conditions, 
which for various reasons are not considered in the analysis. 

• When calculating the optimal size of the lot is taken into account the capacity 
of the truck. Suggested quantities necessary to adapt to this fact. This must 
take into account whether the material is purchased from a single supplier or 
with several, because the material is withdrawn from one supplier can 
distribute in a single truck. 

• Insurance stock is available for all types of materials in all groups can be 
taken as the lowest permissible level of stocks of materials in stock. In the 
event that stocks of materials fall below this threshold, a company that could 
lead to more rapid acquisition costs for the supply of material, unnecessary 
loss of time caused by the readjustment of machines, or the subsequent delay 
in delivery of products to customers. 

• The fact that insurance supply is only of covering the delivery of further 
supplies caused only minor fluctuations in the consumption of material. The 
company, however, except for insurance stocks have to calculate a so 
emergency supply, which would cover material consumption at the time of 
any failure to deliver the required material on time, or quantity ordered. This 
reserve was established on the basis of experience from previous years to 
cover production for seven days for groups A and B and Group C for 30 days 
(with emergency supply = daily consumption * number of days). 

• Last but not least, those calculations for any change of circumstances, 
whether in companies or suppliers to review and recalculate. 

Differences in the proposed system originally used by the system can be 
summarized as follows: 

• The system used different types of materials are assigned to groups according 
to price, the new system was used criterion of turnover, which is more 
accurate. Despite the inclusion of materials in Group A remained unchanged 
in B and C have been changed a total of six kinds of materials: 

• There have been changes in the quantity and frequency of the ordered goods. 
Managing all the different groups of items has been simplified by introducing 
ordering same time (group A, 2 days, group B 7 days and group C up to 30 
days). System [t S], we propose to change the system [t, s, S]. These two 
systems are similar, except for the fact that the system [t, s, S] is enriched by 
showing the signal level when the new material should be ordered. 

• The amount of the insurance company's stock was calculated for all groups as 
the product of the machine and the delivery time. The newly designed 
system, the calculation of insurance reserves at nearly the same group C (note 
the insurance stock is counted as the product of the machine and the delivery 
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time but as the product of the average daily consumption of material and 
length of delivery time, which is considered more accurate statement). In the 
group of materials and an insurance reserve calculated as the difference 
between signaling levels and average consumption during the delivery 
period. In group B, the insurance reserve represents two thirds of average 
consumption of material during the delivery period. Virtually all types of 
material, the amount of insurance stocks fell. 

• The proposals include a new system of calculating signal levels in group A. 
In groups B and C materials is the delivery time and the ordering cycle 
greater the time difference, which enforced a precise calculation of signal 
levels. In our view, therefore, it is necessary to calculate signal levels as 
accurately as in group A, it is intuitively determined by the staff responsible 
for ordering materials. 

• By changing the classification of various items of material into groups A, B, 
C, unite the frequency of ordering materials and adjust the quantities of 
materials ordered, there will inevitably change and utilization of storage and 
re-structuring of materials at stores. 

• Condition was observed using the warehouse within 75-90%. 
When comparing the cost of maintaining inventory and the average annual 

inventory system used for storage and the newly designed system, it appears that 
although the average annual supply of material almost identical, the difference in the 
commitment of funds available fell by 636,000, - €. 

7 CONCLUSION 

Optimization does not necessarily reduce the total inventory of the material. 
Requiring the company continued to use their storage space for 75 to 90%, a minimum 
supply enough to meet the needs of society, and should reduce the commitment of 
funds in stocks. When comparing the current and newly designed system shows that 
changing the system would help to optimize the supply system and would meet the 
requirements of the company. When using the newly designed scheme, company stock 
bind less money, reduce the complexity of tracking inventory and ordering of 
materials is time across groups unite. 
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Resume 

In this work we propose to optimize the stock of Continental Automotive Systems 
Slovakia, Ltd., Zvolen. Based on the requirements of the company we propose the 
system, which would continue to use storage space, is effective and easy to manage, 
would provide a sufficient minimum stock on the cover need of the company and in the 
stock would bind less funds. 
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SUPPORTING LOGISTIC PROCESSES:  
HOW TO CHOOSE A SUITABLE INFORMATION 

SYSTEM 

David KRÁSENSKÝ 

1 Supporting technological processes of the logistic chain 

Due to ever-growing volumes of transported and stored goods, the companies 
operating at various levels of the logistic chain have to use more and more efficient 
tools for registering and planning all the activities (technological processes) involved 
in the overall service. It means planning the transport, forwarding, and warehousing in 
all its timely and spatial levels, and capturing and managing all the information along. 

The data processing mechanisms have been therefore gradually developing – 
from the obsolete “PPP technologies” (meaning Phone, Pencil, and Paper), through 
simple or variously elaborated Microsoft Excel spreadsheets, to sophisticated, 
specialized information systems, which store all the necessary information in one 
place, in one interconnected database according to the developed data model, and 
provide it instantly to any authorized user or manager. 

The legacy, traditional manual “PPP” technologies have numerous obvious 
disadvantages: 

• time-consuming, manual input into the paper documents, cumbersome 
“transmission” and processing of the data 

• error-prone when processing and transmitting (i.e. distortion during voice 
communication) 

• high risk of introducing wrong data (e.g. a incorrect vehicle number or 
goods/part code) 

• high latency in data communication (dependent on the instant personal 
presence of both communicating parties) 

• cumbersome or impossible further processing (e.g. in archives, decision 
support systems DSS, and others) 
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Figure 1: Evolution of the data processing mechanisms in the logistic technological 
processes 

Paper and pencil  Spreadsheet 

Specialized 
information system  

 

The cumbersome processing of the hand-written data has especially adverse 
effects: a mistake in data entry can lead not only to inconsistencies, but also to failing 
to provide the correct service, and potentially to the loss of the customer. 

On the other hand, a suitable information system solves all these problems: it 
allows to capture any data just once, and to reflect them instantly in the target area, it 
allows electronic data interchange (EDI) with other systems or components, and it also 
boosts the quality of data, due to automatic consistency checks and similar 
mechanisms. Huge benefits stem also from various sophisticated peripherals for 
communicating in the field, as barcode scanners or more recently RFID readers. 

An information system like this comes for a price, however. It has to be 
developed and deployed precisely to the needs of the particular user organisation. It 
has to be equipped by adequate hardware and system software. It has to be maintained 
and upgraded on a continuous basis. And also the users have to be trained and 
managed in the system. 

Now two key questions come: What are the most important functional areas of 
such an information system? And how to choose one, which is to be the most 
appropriate for our company? Neither of these questions can be answered by some 
simple statement – and actually, each of them requires rather detailed considerations. 
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2 Functional areas of an information system 

The first and principal question concerning a newly deployed information system 
is, whether to develop it in-house, or to buy it from an external commercial vendor 
(either out-of-the-box, or as a tailor made system). 

In each case, however, another set of question is to be answered upon the 
required functional areas of the provisioned system. Obviously these functional areas, 
modules, or blocks should be chosen according to the business itself – either it is a 
transport company, a forwarding company, or a logistic (warehousing) company. 

2.1 Road transport company 
A road transport company, providing the truck haulage to its customers, needs 

above all the functionalities for planning and operative control of the trucks. The best 
way to plan transports of the trucks is to render them in a dispatching sheet, as shown 
in the example screen (see Figure 2). 

Figure 2: Dispatching sheet of the vehicles and drivers 

 

The plan of an individual vehicle (truck, or also a bus) should be adjusted 
according to the captured orders (seen in the upper-right corner of the example screen). 
The most useful view should be the timeline of each vehicle (by days or hours). 

Very important part of the information system of a transport company is often 
also the “garage manager” or vehicles maintenance. These functionalities should help 
the fleet manager to control the regular inspection intervals, exchanging spare parts, 
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oils, or tyres, within all their lifecycle. That way, all the care of the vehicles is 
integrated into one place, where it can be conveniently handled as necessary at any 
particular time. 

Any company employing truck drivers on its own account needs also 
functionalities for calculating wages, daily allowances, and other reports based on the 
car trip book. Sometimes more complex algorithms are needed, as to motivate the 
drivers according to the company’s policy. The reports should be also electronically 
transferred into wages module and/or general economic or accounting system. All 
these requirements have to be specified by the user organisation before any buying 
decision is to be made. 

2.2 Forwarding company 
In a forwarding company the situation is a bit different. An efficient information 

system has not only to cover more details on the orders (parcels), on their collecting 
and delivery, and on handling reclaims and damages, but also to provide additional 
functions like tracking and tracing. Only this way a high-quality service can be 
provided to the customers. 

Figure 3: Parcels on a truck 

 

One of the most complex processes is, however, the pricing. Generally speaking, 
a good, flexible company needs some facility for automatic prices calculation 
according to the customer’s demand. The pricing can be done either purely manually, 
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or automatically upon tariffs with general validity, or also upon the user-defined rates 
agreed with the customer and determined for a particular type of transport or for a 
particular vehicle. 

Save the smallest companies, the comprehensive pricing should also provide 
reports on profitability according to the individual business cases or according to the 
structure of the company’s departments.  

2.3 Warehousing company  
Transport and warehousing are integral, mutually complementary elements of a 

comprehensive end-to-end logistic service, but obviously they are much diverse in 
many ways. While the transportation involves either truck loads or ISO containers 
(mostly 20 or 40 feet), or mid-size units as palettes or containers of various sizes, the 
warehousing is often oriented to smaller units as boxes, or even to individual goods 
items. 

Figure 4: Overall structure of an information system for a logistic warehouse 
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As seen from the chart in the Figure 4, the operational database together with a 
sophisticated data warehouse is the heart of logistic services of a warehousing 
company. Today, a must-have is highly automated equipment as barcode scanners or 
RFID readers which speed up the operations significantly, and also reduce the error 
rate, inconsistencies, and improper goods expedition. 

The comprehensive warehouse management system (WMS) should therefore 
cover all the basic, indispensable functionalities as: 

• receiving goods (both direct reception and staged reception),  
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• putting away the goods (together with the proper product placement, product 
labelling and inventory tracking, with regards to various product restrictions 
as flammable goods, refrigerated goods, etc.),  

• replenishment (mostly based on track replenishment needs and on critical 
stock levels), 

• picking (per order, per customer, or based on precise pick locations, pick lists 
or picking zones), 

• packing, shipping, and other warehousing processes. 
For the customer, the most often demanded functionalities include also a web-

based interface with an instant access to the data on his or her own goods and with 
instant order specifying. 

2.4 Common components of an information system  
The analysis described above specified the most important specialized 

functionalities of an information system for transporting, forwarding, and warehousing 
company. These categories are not strictly distinct, but they often blend together, as 
there are for example transport and forwarding agencies, or logistic companies 
providing integrated transport and warehousing services. 
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Figure 5: Structured company information in a CRM system 

 

In any case, every company falling into one or more of these categories needs to 
build its information system on some common components or a core subsystem(s): 

• company data (branches of your own company, organisational units, 
workplaces, employees, and others), 

• customer data (as company names, addresses, contact persons, business 
types, services demanded etc.), mostly in the form of a CRM system or 
module (Customer Relationship Management), 

• trading data (as bank information, exchange rates, etc.), 
• general functionalities (as filtering, sorting, printing, multi-lingual support as 

needed) 
A really versatile information system should be based on a general core 

subsystem, and also should be expandable and amendable by any new modules 
according to the needs of the particular user organisation (logistic company). 
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Also the user interface is rather important: it is far from being just a question of 
shapes and colours. An information system with a properly arranged and properly 
designed ergonomic user interface is not only well accepted by the end users, but also 
it saves their valuable time and lowers the error rate when entering the data. 

3 How to choose a suitable IS? 

The key functional areas of an information system for a transporting, forwarding, 
or warehousing company being stated above, let’s now ask: How to choose one or the 
other of the ready-made solutions, or how to specify the precise requirements for 
tailor-made development? These considerations may be stated according to the basic 
“6W” questions: WHO, WHAT (who was involved, what happened?); HOW MUCH 
(how many); WHERE (where did it take place?); WHEN (at what time does it take 
place?); WHY (what are our reasons?); and HOW (detailed description). 

Let’s summarize the primary considerations into these 6W questions (in a 
slightly different order): 

1. WHERE – in what company will the system serve? What is our business 
(transporting, forwarding, or warehousing)? What type of service are we 
providing, and in what technological processes? What range of users will use the 
system? 

2. WHAT – what processes will the system support on its own, and what processes 
will it support via the data replicated into external systems? What functionalities 
does our company need – a garage manager, dispatching sheets, vehicle 
maintenance, daily allowances, or others? 

3. HOW MANY – what the volume of data is to be? What size should the database 
have? What hardware requirements do we have (as processing power, disk sizes, 
user workstations etc.)? What is the actual number of users – are all the necessary 
tasks performed by a few employees, or a whole department or division? And 
what about the communication needs and the necessary bandwidth? 

4. HOW MUCH money are we ready to invest into IT? Have we prepared a proper 
cost-benefit analysis (CBA) or other objective report on the anticipated benefits? 
Here we have to count also with the costs of hardware, communication networks, 
user training, system maintenance, and its operation. 

5. WHO – who is our vendor? This question is also very important to ask. How 
long does the vendor his business? What are his references? Can he provide us 
with a comprehensive solution, covering all of our current needs, and potentially 
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expanding by other functionalities? Are his analysts and developers properly 
trained and are they comfortable with modern technologies? Are they able to 
integrate the system with the devices we demand, or customize it to our legacy 
interfaces? Actually the knowledge of these people is what we are “buying” in 
the new information system. 

6. WHY – why to invest into information technologies and reengineer the business 
processes? The last question should be answered actually as the first – as it states 
the argument why to start the provision of IT at all. At the same time it should be 
the most obvious one to answer: our goal should be to lower costs, to increase 
profits or savings, and also to boost the quality of the services provided to our 
customer and to fortify our position on the market. 

Obviously, the precise structure of the functional modules cannot be decided on 
the fly, and it should follow a detailed analysis of all the technological processes and 
functional requirements of the particular organisation. The above stated questions can 
help a lot, however, and they can facilitate to deploy such a system, which is going to 
serve seamlessly the users – and actually also the customers – in day-to-day business 
operation. 

4 Conclusion 

Implementing an information system is a necessary prerequisite to provide 
flexible services to the customers, and also to survive on today’s volatile transport 
market. Author of the contribution enlightens therefore the considerations which 
should lead to the correct decision upon the functional areas of a suitable system, 
distinguishing among transporting, forwarding, and warehousing companies (while 
these categories are not strictly separated, each does imply a different set of functional 
requirements), and also underlines the common components of an information system, 
usable in virtually every company. As a practical view, he then suggests questions and 
issues which have to be answered in advance of the implementation, both in-house and 
external, bought on the market. The author draws his valuable insights from his own 
experiences of a business consultant of OLTIS Group, and also from huge experiences 
from the field, from the consultants of CID International, a vendor of information 
systems for transport, logistics, and warehousing within OLTIS Group. 
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Resume 

Every business subject which undertakes in the field of transport and logistics, 
has to plan and control its technological processes. The most obvious way to do is 
using a suitable information system where all the information is available whenever 
the users need it – although in some cases also the obsolete technologies still survive, 
as simple spreadsheet or even pencil a paper. The author therefore summarizes the 
most important technological processes of a transport and/or logistic operator, and 
suggests criteria and considerations upon which to choose the most appropriate 
information system from a suitable vendor, as to boost its benefits for the enterprise 
itself.  
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CITY LOGISTICS AND ITS SOLUTIONS 

Iveta KUBASÁKOVÁ – Katarína IVÁNKOVÁ – Marián ŠULGAN 

1 Introduction  

City logistics is a part of logistics which deals with the movement of 
consignments in the cities and in particular in larger ones. It uses so-called gateway 
(gates, entrances) where sorting, association and reloading of the consignments to 
more suitable type of vehicle are carried out, resulting in decreasing and optimizing  
the number of journeys. At the same time the number of vehicles has also been 
decreasing and their usage and economy has been increasing while the negative 
environmental impacts are being reduced. In a larger context the city logistics can also 
include municipal services, health services, administration and all important subjects 
carrying out their activity on the city territory.   

Logistics system can be defined as a set of logistics elements whose 
organizational connections are concretized through the transformation processes.  

There are different connections and relationships that exist among individual 
logistics systems.  They can be expressed by specific hierarchy of systems. In the 
hierarchy of logistics systems it means that such an arrangement in which one logistics 
system at lower level becomes the logistics subsystem of the logistics system at higher 
level. The logistics systems can be arranged into different structures /hierarchies. 

2 Hub and Spoke Logistics System 

A logistics technology that consists in association of smaller consignments into 
the transport units and their subsequent separation. A Technology of merging the 
smaller consignments into larger units and subsequent separating after the transport to 
the required destination. 
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Fig. 1 Logistics system Hub and Spoke 

 

Flexible gathering - distribution of small but more frequent consignments is 
carried out for shorter transportation distances by smaller trucks. 

In comparison with JIT technology, Hub and Spoke is able to cope with the 
requirement of more frequent but the smaller supplies in more ecological and cheaper 
manner.   

Advantages: 

• Lower  transportation costs; 
• Transport infrastructure load reduction; 
• Environmentally friendly. 
Disadvantages: 

• Capital intensity; 
• Usability only for longer transportation distances. 

3 Just in Time and Just in Sequence Logistics System 

The aim of JIT strategy is to produce in time compliance with demand as much 
as possible through simplification and rationalization of internal and external 
information and material flows and also to obtain necessary materials by means of 
production synchronized with supplying. JIT is aimed at eliminating any losses. 
Production without keeping the reserve stock represents the final ideal situation. This 
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conception also includes the method of quality check as well as planning of production 
and material flows, especially:     

• Selection of means of  transport 
• Decision making on location selection 
• Relations with the suppliers 
JIT has some possible negative aspects.  The emphasis put on making the best 

possible conditions for the continuous production with minimum stocks can result in 
worsening of conditions for client and restriction of subcontractors. On the other hand 
companies with many suppliers can become too dependent. At the same time JIT is 
highly demanding for organization of transportation process (correct supply 
scheduling, reliability of means of transport, etc.) It is very challenging to introduce 
JIT system as it requires considerable costs for ensuring effective operation of the 
whole system. The most important benefits of the system will appear within certain 
period of time after implementation. The process of material system includes the 
subsystem of dispositions, references to material, warehousing, material preparation, 
visual management and information system.       

Within city logistics it is possible to use a number of additional systems. 
Existence of city distributional (logistics) centre would represent one of effective 
solutions that would moderate the negative impact of road freight transport, namely by 
effective using the vehicles capacity, optimizing the routes of supplying vehicles, by 
limitation of number of drives and run kilometres, reducing the number of trucks 
entering the city centre, by supplying in the set places and time, by optimizing the 
supplying trucks and by reducing emissions and noise in the city. 

Distribution (logistics) centre (DC) sometimes also named “distribution 
warehouse”, is the object serving exclusively or mainly for distribution of goods from 
the producer to the customers. It serves mostly to one company that performs 
distribution functions in it for its own need. Therefore they are non-public objects in 
which also sorting, completing, packing, labelling and distribution of goods is carried 
out in addition to traditional warehousing activities. 

DC is interconnected through the communication lines with customers who order 
goods according to their own needs. In case of supranational companies distribution 
centres can represent large international logistics objects. The function of distribution 
centre can be also performed by central warehouse.    
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Fig. 2 Material flow from suppliers to customers through the city distribution centre  

 

Services Provided by Logistics Centres: 

• Combining different types of transport (land, water, air) into transportation 
chains;  

• Designing and implementation of complex logistics chains between suppliers 
and customers;   

• Provision of different logistics tasks (in-house transport, warehousing, 
preparing, packing, distribution etc.) for customers;    

• Preparation, operation and maintenance of necessary infrastructure for 
cooperating enterprises;   

• Preparation, operation and maintenance of necessary information, 
management and communication system.  

Logistics centres ensure the flow of a large quantity of goods in particular 
between subcontractors and producers and between producers and end users. 

Construction of modern logistics centres in Slovakia began to develop more 
markedly in the period when the Slovakia appeared on the map of foreign investors as 
an interesting destination for business activity. During this period in Slovakia started a 
gradual expansion of foreign chains as well as the entry of foreign investors who have 
brought also the net of the subcontractors. 

The task of logistics centres of retail chains is to ensure continuous operation of 
large retail network by supplies. These centres are built in easily available localities, 
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especially near high-ways or high-way feeder roads. Financing of such real estates is 
usually ensured from own resources or as a bank corporate financing based on 
credibility of the group. 

Just-in-time suppliers that are aimed at supplies of components especially in 
automobile industry in real time are located close to important producers, for example 
Volkswagen, PSA, KIA etc. A benefit of this system is elimination of warehousing 
capacities when producers do not purchase semi-finished products "in stock" but they 
ensure supplies from sub-contractors according to their need in real time.  

This system eliminates costs of warehouse halls building, transportation costs as 
well as costs of warehouse stocks. Subcontractors have usually contracts with 
producers for definite time period and therefore they are not interested in purchase of 
real estate into the own property but they operate in the leased premises that are built 
for them by a developer company and leased to them. This model enables the long-
term external financing depending on the duration of rental contracts.  

In addition to transport and manipulation processes they carry out activities that 
are related to general ensuring of production and sale of products. Logistics centres 
carry out comprehensive services based on division of work of specialized companies 
that provide logistics and other additional services connected with realization of 
material flows according to customers´ requirements. They use a suitable location in 
the region, modern transport and manipulation means including information and 
communication technologies.      
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Fig. 3 Logistical and distribution centres and its components 

 

Successes of creation of city distribution centres resulted in many cities in 
important cost savings of goods transportation within city logistics. We can state for 
example the cities of Padova, Barcelona and Dublin. 

Padova city and benefits of creation of city distribution centre: 

• 210 thousand inhabitants, 
• Project City Porto – joint project of the  city and  the carriers commerce 

chamber, 
• It is operated by the company dealing with intermodal transport, 
• 15 carriers engaged in the project, 
• Natural gas vehicle can use “bus lanes” , 
• Decrease of number of trucks necessary for supplying by  80%, 
• Project was from the beginning subsidized but it should gain financial self-

sufficiency after 4 years of operation.     
Barcelona city and benefits of creation of city distribution centre: 

• There are  47 000 buildings in the city centre that are supplied from the street, 
• Creation of lanes for combined utilisation. For example at night they are used 

as parking places for residents, in the morning as a supplying places for 
vehicles and during the day as a passing lane, 

• Reserved areas in the crossroads, 
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centres 
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• Reduction of drives duration and less incorrect parking. 
Dublin city and benefits of creation of city distribution centre: 

• Night supplying, 
• Adjusting of vehicles and manipulation equipments – noise level max.  up to  

65 dB, 
• Advantageous for carriers with respect to drive duration – no congestion in 

the city,   
• Usage of information technologies, for example GPS for optimizing the 

delivery routes, RFID for automatic identification of type of goods, automatic 
recognition of car registration numbers, automatic weighting the vehicles and 
additional systems. 

4 Conclusion 

Logistics operators are entities that carry out the transport of goods for a third 
party. They are specialized according to the mode of transport or according to the 
transported assortment. In Slovakia they ensure more and more logistics services 
(outsourcing), especially in connection with the entry of retail chains or foreign 
investors for whom they ensure input, transport, possibly also products packing. 
According to the particular investment policy they either rent the logistics halls from 
the developers or have these halls built. 

In the future we expect additional expansion of logistics in Slovakia. It will be 
connected especially with the quantity of goods of Slovak economy and the resulting 
need for transport of important quantity of goods whether within the Slovakia or in 
connection with the increasing cross-border trade. In addition to automobile industry 
electronic industry has also begun to be a promising branch of Slovak industry – 
SONY, SAMSUNG etc.   
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Resume 

Infrastructure and economy development has attracted investments of 
international companies, especially, in the field of trade and production. Requirements 
of the above mentioned companies cover high quality storage and distribution spaces 
which influence building the new modern logistics centers as the mentioned companies 
refuse to use and renovate old buildings. 
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SLEPT ANALYSIS OF LOGISTIC CENTERS’ 
OPERATING IN CZECH REPUBLIC 

Rudolf KAMPF – Jana ROUDNÁ 

1 Introduction 

By choosing locality for the logistic centre it’s necessary to take into account that 
the logistic centre will economically operate from this point for all the time of its 
existence. So it will be useful to make this choice, where the logistic centre should be 
placed, systematically. This decision can’t be changed in the future and the wrong 
choice could lead to huge financial losses, eventually to total end of the logistic centre.  

Nowadays the task of optimal localisation of the logistic centres is solved on the 
mathematical models base, where are taken into account especially the factors from 
the industry and transport environment. By seeking an optimal place for the logistic 
centre, it should be taken into account also the external environment in which will be 
the logistic centre placed and which will effect on it.  

2 SLEPT analysis 

For gaining information about the external environment, where the company is 
placed, is used so called SLEPT analysis, which is in some resources named as PEST 
analysis. Thanks this it is possible to evaluate the potential impact of changes to the 
project. In this analysis, there are observed such factors, which come from following 
areas [1]: 

• social – social factors, 
• legal – legal and legislative factors, 
• economic – economic factors, 
• policy – political factors, 
• technology – technological factors. 
The logistic centre is placed in particular environment of state, region, county or 

municipality, which is not stable and it’s changing. So this analysis represents complex 
view on these environments. In the SLEPT analysis there is not elaborated and mapped 
only current situation, but there are also solved questions, how this environment may 
develop in the future and which changes of surroundings can be expected. According 
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to needs and purpose of usage can be added or removed other analysed areas (for 
example it’s possible to monitor the ecological factors etc.). 

3 SLEPT analysis circuits  

In the following table [2] there are mentioned those factors, which are examined 
most frequently in this analysis.  

Fig. 1 Overview of factors 

Social factors 

Demographic 
characteristics 

• population size 
• age structure 
• labour preferences 
• geographic distribution 
• ethnic distribution 

Macroeconomic 
characteristics of the 
labour market 

• income distribution 
• employment – unemployment rate 

Social-cultural 
aspects  

• life standards 
• gender equity 
• population policy 

Availability of 
manpower, working 
habits 

• availability of potential employees 
with required skills and abilities 

• existence of educational institutions  
able to provide the necessary 
education 

• diversity of the manpower 

Legal factors 

Existence and 
functioning of the 
essential legal norms 

• business law 
• tax laws 
• deregulatory proceedings 
• legislative restrictions (distribution, 

ecological proceedings…) 
• regulation of working conditions  

Unfinished 
legislation 

Other factors 
• functioning of the courts 
• law enforcement 
• copyrights 

Economic 
factors 

Basic evaluation of 
the macroeconomic 
situation  

• inflation rate 
• interest rate  
• trade deficit or surplus  
• budget deficit or surplus  
• the amount of GDP, 

GDP/inhabitant and its 
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development  
• monetary stability 
• status of exchange rate 

Access to financial 
resources 

• costs of local loans 
• banking system 
• accessibility and form of loans  

Tax factors 
• tax rates 
• development of tax rates  
• customs and tax burdens 

Political factors 

Evaluation of 
political stability 

• forma and stability of government 
• key institutions and offices 
• the existence and influence of 

political personalities  
• political party in power 

Political-economical 
factors 

• attitude towards private and foreign 
investments  

• relationship to the state industry  
• attitude towards private sector  

Evaluation of 
external 
relationships  

• foreign conflicts  
• regional instability 

Political influence of 
different groups 

Technological 
factors  

• government support for research 
• the amount of spending on research 

(basic, applied)  
• new inventions and discoveries  
• speed of implementation of new 

technologies  
• speed of moral obsolescence  
• new technological activities  
• general technical level  

Source: Author 

3.1 Social factors 
The problem generally in the European Union is that population become elder 

and the same problem is also in Czech Republic. The average age of inhabitants was 
36.1 years in 1989, while this average age was 40.5 years for the year 2008.  Higher 
share of people in retirement age has several negative social consequences, but on the 
other hand it has also a positive influence on the labour market. It was found out that 
the age structure is different in particular counties. According to the research of Czech 
Statistical Office higher unemployment rate correlates with regions with younger age 
structure. The tension on the labour market and the competitiveness among employees 
are in such regions where live relatively more people in the productive age.  
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The unemployment rate is also different in different regions. The reason is that a 
different industry was operating in particular counties in the past. The unemployment 
rate is a negative social phenomenon. On the other hand it also indicates the level of 
idle potential labour in these regions and it show the opportunity in the future, when 
new logistic centre can have this potential as a source of its new employees. 

The level of inhabitants’ education represents the quality of supplied labour work 
at the labour market. It was found out that in rural area there are more people with 
lower education while in the cities there live people with the highest level of 
education.  

3.2 Legal factors  
Each company and its operating are influenced by several legal norms. Law nr. 

100/2001 Collection of Law about Assessment of environmental impact and amending 
certain related Acts and the Law nr. 183/2006 Collection of Law about Regional 
Planning and Building Code (Building Act) etc. must be taken into account during the 
project to build a logistic centre. 

The business itself is regulated above all by the Law nr. 513/1991 the 
Commercial Code, relationships with employees are set by currently valid Labour 
Code (Law nr. 65/1965 Collection of Laws). The tax laws must be abided by any 
economic activity.  

The activities of the logistic centre are influenced by other legal regulations 
according to the type of goods which are stored in the centre. 

3.3 Economic factors 
The Czech economics has to force to negative impact of the economic recession. 

Because of this recession the GDP has decreased. In the past it was found out that 
increase/ decrease of GDP and road transportation correlates together. In comparison 
with 2008 the Gross domestic product in 2009, adjusted for price, seasonal and 
calendar effects, decreased by 4.3%. The GDP was lower in the comparison between years 
by 4.2% in the 4th quarter and by 0.6 % in the third quarter. [4]. According to ICF 
estimations it is expected the growth of Czech economics by 1.5% in year 2010, but it 
was calculated with lower GDP increase by preparing state budget. Any higher 
incomes should be used for decreasing the deficit, which is 163 billion CZK for the 
year 2010.  

3.4 Political factors 
The default strategic document for the transport sector is the Transport Policy for 

Czech Republic for years 2005-2013. In the Transport policy, there is one global goal, 
which is developed in five vertical and four sectional priorities. Logistics is solved 
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especially in the first priority, which is called Achieving the division of labour 
between the transport modes by providing the same conditions on the transport market.  

There are approximately 60 logistic centres in EU, which are connected to more 
means of transport. These logistic centres originated with support from public 
resources. It’s tendency to create the similar network also in Czech Republic.  The 
support of logistics from public resources is regulated by the Government decree from 
21.12. 2009 nr. 1571 about the Strategy of support of logistics from external resources, 
which is considered as an initial system approach for the sphere of logistics.  This 
strategy was prepared at the Ministry of Transport and above all it includes concrete 
proceeding for support of establishment public logistic centres (PLC). In this decree 
there is also set to the Minister of Transport to prepare concrete tool for financing 
development of PLC till the end of 2010, to ensure territorial protection of their future 
locations including other proceedings and evaluate their efficiency. 

3.5 Technological factors 
In the logistic sphere there is significant involvement of information technology into 

the company's operation in the recent years. The effort is to use Warehouse Management 
Systems for managing warehouse operations in the real time, achievement of higher 
accuracy, elimination of errors and ensuring 100% level of customer service.  

Another technology which is often used is RFID technology for automatic and 
contactless identification and RTLS systems which use technology of active RFID 
WiFi tags. RFID technology and bar code technology offer to companies the new 
possibilities of automatic identification and mobility of data mining. These systems are 
used in small companies as well as in huge companies, manufacturing and service 
organisations more frequently. Increase of processes automation, control 
improvement, improving accuracy of done operations and increasing the level of 
services for customers belong among the main reasons of implementation [7]. 

4 Conclusion 

The external environment is changing and developing simultaneously and the 
logistic centre operates from particular geographical point. It’s useful to use the 
SLEPT analysis for mapping the current situation. This analysis deals with exploring 
social, legal, economical, political and technological factors, which effects on the 
logistic centre. Single factors should be examined complexly and it should be 
estimated its future development. However all the factors effect on the logistic centre 
simultaneously and that’s why their impact can’t be assessed in isolation.  
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Resume 

In this paper there are summarised the steps of so called SLEPT analysis, which 
is used for examination of logistic centers’ external environment. This external 
environment is constantly changing and evolving. The SLEPT analysis deals with and 
analyse social, legal, economical, political and technological factors, which effect on 
the logistic centre. There are briefly outlined these factors in this paper. 
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LOGISTICS PARKS IN THE SLOVAK REPUBLIC   

Marián ŠULGAN – Iveta KUBASÁKOVÁ  

1 Introduction  

In the year 2009, there is again the continual process of building and 
development the logistics parks in the Slovak Republic. There are a great number of 
different companies operating in logistics parks which provide the following basic 
services for their customers: storage services, logistics services, transport of 
consignments, distribution services, value added services, state administration services 
(e. g. customs), financial and insurance services, consulting services, etc.  

Car repair and maintenance, connection with public transport, waste disposal, 
security service and additional commercial services (shops, restaurants) belong among 
other, so called supporting, services in logistics parks.  

Currently, the most important customers of logistics parks are: 

• automobile production plants 
• supermarket and hypermarket chains, 
• electrical industry and information technology industry. 
Infrastructure and economy development has attracted investments of 

international companies, especially, in the field of trade and production. Requirements 
of the above mentioned companies cover high quality storage and distribution spaces 
which influence building the new modern logistics centers as the mentioned 
companies refuse to use and renovate old buildings. 

2 Experience in building the new logistics parks 

Design and building the logistics parks (public) and the logistics centers (private) 
are dealt especially with the companies undertaking in the civil engineering and real 
estate, contractors and developers which are represented by e. g. J&T Global, AIG 
Lincoln, HB Reavis Group, Cushman&Wakefield, Jones Lang LaSalle etc. in the 
Slovak market. Usually, the logistics company requests the developer to build the 
special logistics center, so called “built to suit”, for it. It is usually built on the green 
field near the motorway. The developer provides everything from parcels, construction 
permit to the construction. The developer is either the owner of the logistics center and 
leases it to other logistics, trade companies or the developer sells it to the investor. The 
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offer of new high quality spaces in 2008 were – according to the location and the 
standard – from 1,7 to 7,6 Euro for square meter per month. Increase of new premises 
offer cause shortening of lease contracts. From the developer point of view, the bad 
development in this sector has been expected for a few more years.[2] 

3 Location for logistics parks and centers 

The common feature for most of the logistics park and logistics center projects in 
Slovakia is their location in vicinity either to the new production plants and their good 
access to motorways or to the railways. In addition to the city of Bratislava and its 
surroundings the most attractive location has been near the motorway D1 from 
Bratislava to Žilina. Logistics parks for the suppliers and cooperated producers of PSA 
Peugeot Citroen situated near the town of Trnava, began in 2004 in close vicinity to 
the motorway D1. The logistics park is situated on the area 500 000 m2 and total useful 
area is 180 000 m2 and its developer is J&T Global and Immo Industry Group. 
Another locality for the new industrial and logistics buildings is the D2 motorway 
from Bratislava to Brno. There is the Devinska Nova Ves Logistics Park already 
situated in this area which is located near the Volkswagen Slovakia automobile plant 
and it is in operation mainly for the suppliers of this plant. Similarly, another 
AutoLogisticPark near Lozorno was built for suppliers of Volkswagen Slovakia 
automobile plant. It offers 110 000 m2 of warehouse premises not only for suppliers 
but also for other companies. For the Bratislava region near the Bratislava port the new 
trimodal terminal (water, road, railway) is supposed to be built. For the west Slovakia 
the new intermodal terminal (road, railway) is supposed to be built, it will be located 
in the middle of the Trnava – Galanta – Bratislava triangel. Near Žilina the logistics 
park is supposed to be built for suppliers of Kia Motors and other businessmen from 
the Zilina region. It will be located closely the planned intermodal terminal Zilina – 
Teplicka. In the end of the year 2008 was made public competition for to obtain the 
DUR (Territorial Decision Documentation) of the terminal. 

Presently, the Senec region is one of the biggest logistical zones in the Slovakia. 
For example the Senec Cargo Center is the new logistics project, a total area is 100 ha 
whereas Senec Shopping Village will be a part of it and administrative and housing 
premises will be included as well. The first phase of the construction began in 2004 
and its completion is expected in 2010. The area 45 000 m2 has been already leased by 
the Austrian logistics company Lagermax and the Dutch company Frans Maas. The 
Senec project is attractive for both its central location and mainly the distance from the 
Bratislava airport (only 19 km). [1] 
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Fig.1 The most important Logistics Centers and Parks in the Slovak Republic 
Name   Useful  area  [m2] Investor/developer 
Bratislava Business Park (Petržalka) 14 000 CB Richard Ellis 
Logistics Park Rača (Bratislava) 54 500 Jones Lang LaSalle 
Areál Rača (Bratislava ) 69 500 HB Reavis Group 
Logistics center Bratislava - Svätý Jur construction   35 000 HB Reavis Group 
ProLogis Park Bratislava (Senec) construction 182 106 ProLogis SR 
Bratislava Logistics Park (Senec) 65 000 Karimpol Group 
Container Services Senec 2 018 Container Services 
ProLogis Senec Bratislavský kraj construction 175 000 Cushman&Wakefield 
Senec Cargo Center 45 000 Ipec-Real and Austrian 

developer UBM 
Senec Cargo Center 10 000 CB Richard Ellis 
DNV (Devínska Nová Ves) Logistics 
Park Bratislavský kraj 

  82 000 J&T  Global  
Real Estate 

AutoLogistics Parc Lozorno 110 000 AIG Lincoln 
WestPoint D2 Distribution Park 
(Lozorno) Bratislavský kraj 

85 000 Pinnacle Real Estate 
Innovation 

ProLogis Park Galanta construction 148 500 ProLogis SR 
Trnava Logistics Park Bratislavský 
kraj 

180 000 J&T  Real Estate 

ProLogis Park Nové Mesto nad 
Váhom Trenčianský kraj  

construction    50 000 Cushman&Wakefield 

Logistický park Trenčín 160 000 J&T  Global 
CTPark Žilina construction  152 000 Cushman&Wakefield 
CTPark Martin construction   90 000 Cushman&Wakefield 
CTPark Prešov construction 140 000 Cushman&Wakefield 
Park Levice construction    1 300 BMreality 
Macov, okres Dunajská Streda, 
Trnavský kraj 

612 Vinagro, a.s. 

Beta-Car Pezinok 180 000 Beta-Car s.r.o. 
Kesil Košický kraj 2 240 Kesil, s.r.o., Juraj Košely 

Presently, the basic information about the logistics parks are available on 
Internet, units offer there their services. Preview some of them are displaied in next 
(source: http://www.cz.joneslanglasalle.com - January 23, 2009). 
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Fig. 2 Area Rača (Bratislava) 

 

Source: Author 

Area Rača is in the industrial zone Bratislava North, with good access from the 
highway D1. Clear height 11m floor loading 7,5 t/sqm, sprinklers (automatic 
firefightings), gas, infra heater, 24 hours/7 days per week security. Warehouse: 69,500 
sqm.  

Fig. 3 DNV LOGISTICS PARK 

 

Source: Author 

The park is located on the northern edge of Bratislava, next to the Volkswagen 
Bratislava carmanufacturing plant. Sprinklers, rail siding, 24 hours/7 days per week 
security. Warehouse: 82,000 sqm. 
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Fig. 4 BRATISLAVA LOGISTICS PARK (Senec) 

 

Source: Author 

Senec is 20 km north of Bratislava, in the direction to Žilina, close to the 
international airport. Direct access to the highway connecting Bratislava, Trnava and 
Poland. Clear height 10,5 m, floor loading 5 t/sqm, sprinklers, cross-docking, 24 
hours/7 days per week security.  Warehouse: 65,000 sqm. [4] 

Fig. 5 TRNAVA LOGISTICS PARK 

 

Source: Author 

Park is located in Trnava 50 km north of Bratislava. Park is near the D1 highway 
junction. The site provides direct access to Peugeot-Citroen manufacturing plant. The 
site is zoned for production, light manufacturing, logistics. All high capacity 
infrastructure available on site. Warehouse: 77,000 sqm and 30,000 sqm. 
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Fig. 6 TRENČÍN REGION, CTP PARK TRENČÍN 

 

Source: Author 

The park is located at the southern edge of Trenčín in the direction to Bratislava. 
D1 highway is few kilometers distant. Public transport on site, security 24/7. 
Warehouse: 130,000 sqm. 

Fig. 7 ŽILINA REGION CTP PARK ŽILINA 

 

Source: Author 

Zilina is strategically located halfway between Slovakia’s two largest cities, 
Bratislava and Kosice and just 260 km from Vienna. Public transport on site, security 
24/7. Warehouse: 145,000 sqm. 
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Fig. 8 PROLOGIS PARK NOVÉ MESTO 

 

Source: Author 

Nové Mesto is 60 km northeast from Bratislava at the D1 highway (Bratislava – 
Žilina). Attractive location thanks to the proximity to the border with Czech Republic. 
Clear height 10 m, floor loading 5 t/sqm, sprinklers. Warehouse: 15,000 sqm - 3,818 
sqm - 6,860 sqm - 4,800 sqm. 

The trade chains have built their logistics centers within different localities in the 
Slovak market. Billa has built its logistics center in the Senec area where most 
warehouse premises have been built during last few years Some other trade chains 
preferred farther localities, e.g. Kaufland and Carrefour near Ilava, Lidl near Nemšová. 
The British Tesco Stores has opened its logistics center near Beckov, the Nové Mesto 
nad Váhom district. It is the biggest and the most modern logistics center of Tesco 
Stores in the Central Europe. The first part of this centre is, so called, dry warehouse.to 
store non-perishable foodstuff, industrial and textile products with the total area 
38 000 m2. The whole network of 30 warehouses is supplied from this logistics center. 
The other part of the logistics center is the fresh foodstuff warehouse with area 10 000 
m2. [5] 

4 Conclusion 

The production plants make their activities more effective just by using services 
of the external logistics companies in the logistics parks and centers. Building of new 
modern logistics parks and centers is the trend not only the Slovak but also the 
worldwide trend. The main advantage is the complex logistics services are provided 
for customers and also the management of the supply chain. Increasing requirements 
of the trade chains for the goods deliveries in a certain quantity, at a certain time and at 
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a certain place create the pressure on building own logistics centers or use of the 
services of external logistics companies. The logistics parks and centers have become 
the important link of the whole supply and distribution chain and their importance and 
role will still increase. [3] 
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Resume 

In the year 2009, there is again the continual process of building and 
development the logistics parks in the Slovak Republic. There are a great number of 
different companies operating in logistics parks which provide the following basic 
services for their customers: storage services, logistics services, transport of 
consignments, distribution services, value added services, state administration 
services (e. g. customs), financial and insurance services, consulting services, etc. This 
paper aims to the experience in building the new logistics parks and the location for 
logistics parks and centers. 
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