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CONSTRAINT MANAGEMENT A WAY TO 
FINDING A BOTTLENECKS IN ENTERPISE 

Peter MAJERČÁK, Eva MAJERČÁKOVÁ 

The emergence and development of the Theory of Constraints 

"When analyzing a company, I'm just happy when I can clearly see how it is 
possible to move the business to the level that will be in less than 4 years of net profit 

equal to the current total turnover." 

E. M. Goldratt 

The emergence of the theory of constraints (TOC - Theory of Constraints) dates 
back to the 70th the last century. Father of ideas is an Israeli physicist Eliyahu Moshe 
Goldratt. At the time of this theory was asked his friend for help in planning and 
production control in the factory. Goldratt, however, had no previous knowledge or 
experience in business management. In solving the problem using logical thought 
processes. Based on the principles that they learned in physics. 

So without previous theoretical knowledge of production logistics, developed a 
completely new method of production planning. The introduction of this method is 
done in the factory of his friend substantially increased. 

Production Planning and Control by Goldratt has been very successful. This 
system Goldratt in the U.S. sold under the name OPT (Optimized Production 
Technology). Many companies have shown interest in him. It was created but the 
problem is that companies which implemented the OPT, actually really understood its 
essence. Therefore, Goldratt has decided to develop his method and explain. In 1986 
he wrote a book about his theory of " The Goal (A Process of Ongoing Improvement ) 
". This book was written as a novel. It is not a typical textbook on how managers 
should manage their businesses. It is a gripping story about the factory. Managers have 
different difficulties in managing production company. As the story goes, business 
leaders are beginning to appear in succession principles Goldrattovy theory. Finally, 
enterprise competitiveness is reached again. Among other things, Goldratt criticizes 
traditional management methods and cost accounting considers brake business 
productivity. 
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A. Distribution of TOC 

Today, the TOC is divided into 3 groups: 

 This group includes pre-made instructions for solving problems in companies. 
They included him advice on management in business areas such as 
manufacturing, marketing, sales, distribution, project management. These issues 
are dealt with Goldratt in his books. For example, in the book "Target" has 
provided guidance on the effective management of production. 

 The second group deals with the instruments, which are referred to as the 
Thinking Processes. It is a logical system that is used to facilitate the solution of 
a problem. Everyone can venture in solving their own problems. Thinking 
Processes should facilitate recognition of the real problem and subsequent 
solution. 

The last group includes tools daily (day-to-day) Thinking Processes. They are 
used to improve management skills. Regarding such communications inside and 
outside the enterprise, initiative and team-building skills, etc. These tools TOC, were 
developed later. 

Definition of Constraint management 

Business is based on making a profit in meeting corporate goals. In achieving his 
goals, however, precludes a limitation. Limitations company is therefore the weakest 
link in the chain. 

"In fact, each system is very little restriction, but it must have at least one 
constraint. The claim that every system has at least one limitation is explained by the 

fact that if there was not, he would exercise unlimited, infinite. " 

T. Corbett 

Limitations are classified according to their nature: 

 physical 

 non-physical constraints in the form of business processes, rules, methods of = 
business policy 

Physical restraint may be resources, people, equipment or material of a type of 
non-physical limitations, etc. almost all the intangible nature. Most of the restrictions 
in the company are non-physical. Mostly physical limitations resulting from the non-
physical. 
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Goldratt says: 

"Very rarely you find a company with real market constraints. You rarely find a 
real problem in the field of sales. Mostly found limitations in manufacturing policy. 
Almost never find restrictions on suppliers, but we'll limit the purchasing policy. And 
in all cases, these policies very logical at the time when they were introduced. The 
original reasons for the establishment ceased to exist, but the old policy remained. " 

If in fact the majority of non-physical character restriction, then this restriction 
may well affect. An organization may change its own internal policies. It is difficult 
for other competitors to imitate it. If we want to be successful in achieving our goals, 
we have no more than take note of the restrictions. 

In the following chapters we will discuss how to limit the company to identify 
and then remove it. First, however, we will different types of constraints and their 
detailed characteristics. Physical limitations are described in paragraphs 1-6 and 
nonphysical in point 7. 

1. Market is the most common type of restriction. Market considered limited if the 
demand is less than the capacity of the enterprise. Eg. Czech manufacturers of 
textile products are very successful in the market due to competition from cheap 
products imported from Asian countries. 

2. Resources are limited, if the company fails to respond to demand. The company 
has such a lack of qualified staff or production facilities. Constraints in human 
resources typically occur in certain professions where it is needed skilled 
workers, which is not enough in the labor market. For example, in recent years 
in our country, fewer graduates of vocational schools. Now is a situation where 
workers are needed certain skills (eg smith), but those are very few. Another 
example might be when the demand for wood boilers will increase due to rising 
gas prices so that the manufacturer can not given the resources to meet this 
demand. 

3. Material limitation occurs if the company is unable to buy enough material or 
material quality required to run its business. This could include the inability to 
obtain very specific material. 

4. If a supplier unreliability or long delivery times cause unwanted delays 
production, we are talking about restrictions suppliers. In my opinion, this type 
of restriction is too frequent. Due to intense competition between suppliers in 
almost all fields, the firm usually can choose from several suppliers. 



 

-55- 
II/2013 

5. The financial constraints speaking, if the company has sufficient funds to 
purchase resources for further production. In this sense it is a problem with cash 
flow. Thus, the timing difference between the receipt of payment for the sale of 
goods and expenditures for the purchase of material that is needed for further 
production. This problem occurs mostly among smaller companies that do not 
have sufficient capital. Therefore, they must wait for payment from the 
customer in order to continue to produce. 

6. Limitations in knowledge and competence occurs in the case of an undertaking, 
although he knows that could help him to achieve greater profits, but is not able 
to execute. He's missing is knowledge of how the thing happen. We can 
imagine that the firm demand from customers for the production of a specific 
product. Entrepreneur but does not know how to produce this product. 

7. Non-physical constraints occur frequently. These are specific procedures in 
place, habits, attitudes, rules, methods that are enshrined in written or unwritten 
form. They are attitudes that were introduced earlier. At the time when they 
occurred, they were mostly good. The problem is that changing conditions these 
habits persist. By now, however, to ensure the company's competitiveness 
unsatisfactory. 

Ultimately, based mostly all types of non-physical constraints limit. Therefore, it 
often changes that lead to the abolition of restrictions, require internal policy changes, 
ie changes of the enterprise. 

To change established habits and attitudes is never easy. The reason may be the 
so-called "corporate blindness". Businessman wants to admit that he is doing 
something wrong. It is assumed that the causes of failure in accomplishing its goals are 
beyond its control. In practice, I met an entrepreneur who had a problem with sales. 
Engaged in manufacturing textile products. At the beginning of the business, that now 
in 1989 was very successful. Demand was high, the market was unsaturated. Over 
time, due to increased competition success in his business declined. Obviously, this 
limits the market external character. The way to improve is not easy, but possible. 
However, require a fundamental change in approach to enterprise customers. 
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Fig. 1: Process of Theory of constraints 

 

Source: authors processing 

For commercial enterprises in the Slovak Republic in the early 21st century is 
characterized by constant growth of competition in almost all fields of business. We 
live in a time when markets become saturated. Therefore, every commercial enterprise 
that wants to be successful, trying to gain a competitive advantage. The market 
environment is forcing all companies to continuously improve. We live in an instant 
information society. Is increased pressure to do spot decisions. Adapting to changing 
market conditions is the foundation of business success. At the same time business that 
dont grows mostly dying. Increasingly aware that an important step to business 
success is good management. That, of course, trying almost every entrepreneur. The 
question is whether the management and decision-making in companies built on sound 
foundations and that the managers choose the right tools. 

The paper is an output of Majerčák, P. a kol.: Projekt VEGA 1/0931/12 
Uplatnenie teórie obmedzenia (TOC) v logistickom riadení výroby podniku. 
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INTEGRATED TRANSPORTATION SYSTEM 
SIMULATION 

František BRUMERČÍK, Leszek KRZYWONOS 

1 Introduction 

The possibilities of the simulations in the transportation area are quite huge. The 
main objective is usually to develop a set of mutually supporting realistic simulations, 
models and data bases that employ advanced computational and analytical techniques 
to create an integrated regional transportation systems analysis environment. 

2 Model concept description 

The modeling methods deal with individual behavioral units and proceed through 
several steps to estimate travel. The system predicts trips for individual households, 
residents, freight loads, and vehicles rather than for zonal aggregations of households. 

The Household and Commercial Activity Disaggregation Module creates 
regional synthetic populations from census and other data. Using activity-based 
methods and other techniques, it produces a travel representation of each household 
and traveler. 

The lntermodal Route Planner involves using a demographically defined travel 
cost decision model particular to each traveler. Vehicle and mode availability are 
represented and mode choice decisions are made during route plan generation. The 
method estimates desired trips not made, induced travel, and peak load spreading. This 
allows evaluation of different transportation control measures and travel demand 
measures on trip planning behaviors. 

The Travel Microsimulation executes the generated trips on the transportation 
network to predict the performance of individual vehicles and the transportation 
system. It attempts to execute every individual's travel itinerary in the region. For 
example, every passenger vehicle has a driver whose driving logic attempts to execute 
the plan, accelerates or decelerates the car, or passes as appropriate in traffic on the 
roadway network. The Travel Microsimulation produces traffic information for the 
Environmental Models and Simulations to estimate motor vehicle fuel use, emissions, 
dispersion, transport, air chemistry, meteorology, visibility, and resultant air quality. 
The emissions model accounts for both moving and stationary vehicles. The regional 
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meteorological model for atmospheric circulation is supplemented by a model for local 
effects. The dispersion model is used for directly emitted contaminants and handles 
both local and urban scale problems. The air chemistry model includes dispersion, but 
is designed to deal with secondary pollutant production on larger scales. 

3 Household and Commercial Activity Disaggregation Module 

The Household and Commercial Activity Disaggregation (HCAD) Module 
contains from two submodules, Synthetic Populations and Activity Demand and 
Travel Behavior. 

3.1 Synthetic Populations submodule 
The Synthetic Populations submodule creates a regional population imitation 

whose demographics closely match that of the real population. The imitation's 
households also are distributed spatially to approximate the regional population 
distribution. The synthetic population's demographics are provided to the Activity 
Demand submodule to derive individual and household activities requiring travel. The 
housedhold locations determine travel origins and destinations. 

The underlying theme of represented simulation concept is that individual 
behavior and their interactions, as constrained by the transportation system, generate 
the transportation system's performance. To effect that performance in a transportation 
system simulation, individual behavior must be modeled. The Synthetic Populations 
submodule begins the process of creating those "individual" models. 

3.2 Activity Demand and Travel Behavior submodule 
The purpose of the Household and Commercial Activity Disaggregation's 

Activity Demand submodule is to generate household activities, activity priorities, 
activity locations, activity times, and mode and travel preferences. The activities and 
preferences are functions of the household demographics created by the Synthetic 
Population submodule. The lntermodal Route Planner uses the activities and 
preferences to determine individual's and load's trip plans for the region. 

Households and businesses have activities that must be, or are desired to be, 
performed during the day. Many of these activities require the transportation system to 
move a load (individual or freight) to a certain place at a certain time. Thus, activity 
demand generates travel demand. These activities and how they are performed depend 
on the demographics of the household and its individuals, or on the nature of the 
business. In the presented simulation concept the interest is focused on traveler 
activities; modelling commercial load activities will be difficult until more data is 
available on shipping. Traveler activities are aggregated at a low level into household 
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activities. Household activities then are estimated from probability distributions 
dependent on the household demographics. These demographics include the ages of 
the inhabitants, the household family type (single, married couple, married couple with 
small children, married couple with older children, etc.), the household income, the 
number of cars on the household and the members of the household who can drive. 
These demographics are produced by the Synthetic Populations submodule. 

4 Intermodal Route Planner 

The lntermodal Route Planner generates regional individual activity-based travel 
demand. 

A "load" is a traveler or a commodity. A trip plan is a sequence of modes, routes, 
and planned departure and arrival times at the origin, destination(s), and mode 
changing facilities projected to move the load to its activity locations. It is assumed 
that travel demand derives from a load's desire or need to perform activities. The 
HCAD provides the Planner with disaggregated activity demand and travel behavior. 
The Planner assigns activities, modes, and routes to individual loads in the form of trip 
plans. The individual trip plans are input to the Travel Microsimulation for its analysis. 
Trip plan selection is related directly to a load's desire to satisfy individual (or in the 
case of freight, corporate) goals. Goals measure a trip plan's acceptability and depend 
on the load's socioeconomic attributes and trip purpose. Typical goals include cost, 
time, and distance minimization and safety and security maximization. The load's 
objective is to minimize the deviations from these goals. 

Mode and route preferences also are important in the Planner. A preference is the 
inherent partiality or bias a load has for a particular mode or route. Typical preferences 
include departure time, origin-destination directedness and congestion avoidance. 
These preferences reduce the Planner's (activity, mode and route) solution space and 
offer significant computational savings. 

5 Travel microsimulation 

The Travel Microsimulation module mimics the movement and interactions of 
travelers thoughout a metropolitan region's transportation system. For this discussion, 
traveler refers both to human travelers as well as freight loads, etc. The Intermodal 
Route Planner provides a trip plan to each traveler that he then attempts to execute on 
the transportation network. In the process he interacts with other travelers and the 
transportation system. The combined traveler interactions produce emergent behaviors 
such as traffic congestion. 
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The Travel Microsimulation models many transportation modes including 
automobiles, trucks, buses, light rail, commuter rail, bicycles, and pedestrians. Thus, 
the microsimulation includes roadway, transit, rail, bikeway, and pedestrian networks. 
In the following discussion, the microsimulation is illustrated with roadway 
transportation examples because of its high use, complexity, and importance to air 
quality. 

The roadway network includes freeways, highways, streets, ramps, turn lanes, 
grades, and intersections (signalized or unsignalized). In executing their trip plans, 
vehicle drivers accelerate, decelerate, turn, change lanes, pass, and respond to other 
vehicles and signs and signals. Drivers exhibit behavior between aggressive and 
passive. Vehicles have weight and acceleration and deceleration characteristics. 

Analysis requirements determine the necessary microsimulation detail. 
Increasing the microsimulation's detail increases its behavioral representation of real 
transportation systems, but it also increases its computational burden. The 
representation quality is called the model's fidelity. One goal is to find the minimum 
computational detail necessary to produce the fidelity needed for specific analyses. 
This minimum computational detail is also called critical complexity. A hybrid 
technique uses high-fidelity microsimulations for areas where detailed results are 
needed and low-fidelity, fast-running microsimulations for areas where there is less 
interest. This hybrid microsimulation requires matching the microsimulations at their 
boundaries. 

6 Environmental models and simulation 

The purpose of the environmental module is to translate traveler behavior into 
consequent air quality, energy consumption, and carbon dioxide emissions. The 
environmental module will use information from the planner and the microsimulation 
and it will support the analyst's toolbox. It also could provide information on fog to the 
microsimulation. 

Transportation systems play a significant role in urban air quality, energy 
consumption and carbon-dioxide emissions. Recently, it has been found that current 
systems for estimating emissions of pollutants from transportation devices lead to 
significant inaccuracies. When these inaccuracies are coupled to air quality models and 
limited meteorological data, it is difficult to tell whether the most appropriate path is 
being taken to achieve air quality goals. Most existing emission modules use very 
aggregate representations of traveler behavior and attempt to estimate emissions on 
typical driving cycles. However, recent data suggests that typical driving cycles 
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produce relatively low emissions with most emissions coming from off-cycle driving, 
cold-starts, and evaporative emissions. Furthermore, some portions of the off-cycle 
driving such as climbing steep grades are apt to be correlated with major 
meteorological features such as downslope winds. These linkages are important, but 
they are not treated systematically in the current modeling systems. 

7 Conclusion 

By applying forefront technologies and methods, the represented integrated 
transportation model will simulate the dynamic details that contribute to the 
complexity inherent in today's and tomorrow's transportation issues. The integrated 
results from the detailed simulations can support transportation planners, engineers 
and others who must address environmental pollution, energy consumption, traffic 
congestion, land use planning, traffic safety, intelligent vehicle efficacies and the 
transportation infrastructure effect on the quality of life, productivity and economy. 
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Resume 

The article presents the possibilities of an integrated transport system modeling 
simulating the complexity of regional transportation and its effects. The modeling 
methods deal with individual behavioral units and proceed through several steps to 
estimate travel. 
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LOGISTICS PROCESSES SETTING IN REGARD 
TO THE RAILWAY INFRASTRUCTURE CAPACITY 

Martin HALÁS, Jozef GAŠPARÍK, Lumír PEČENÝ 

Introduction 

Logistic chain with using the rail transport needs a competitive railway 
infrastructure. The key issue for rail transport is to manage the infrastructure capacity. 
The capacity expresses the infrastructure manager’s business offered by the allocating 
of the train paths to the railway undertakings. The direction of infrastructure 
development refers to the two key subjects generally: the state that creates transport 
policy at national level and railway infrastructure manager (IM). IM operates 
infrastructure under the permission and also offers it to the undertakings with a valid 
license for transport operation. Third subject can be a union of states with interest to 
create a transnational transport market with non-discriminatory terms. Thus determines 
the basic transport policy that is superior to transport policy at national level. 

Guiding principles in determining the capacity in Slovakia compared to 
Croatia 

The methodology including the detection procedures for capacity of 
infrastructure facilities was contained in prescription D 24 ČSD (Czechoslovakian 
railways) [2]. ŽSR (Railways of Slovak republic) as its successor took over the 
methodology in Regulation D24 ŽSR. 

The theoretical and practical capacity 

The capacity can be in principle divided into:  

 theoretical (maximum),  

 practical. 

When calculating the maximum capacity any loss of time is not considering and 
it is assumed that the device capacity we determine is used exclusively for activities, 
for which it is intended and necessary technological blocking times follow up tightly 
and immediately without any loss of time. 

When calculating the practical capacity we consider not only the need for 
maintenance of equipment or the fact that the equipment is also used for other 
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purposes than for which it is primarily designed and used, but also time to eliminate 
the backup for possible defects or irregularities in traffic. 

The capacity of equipment 

The capacity can be determined for these railway equipments: 

 track line, 

 station gridiron, 

 station line. 

For determining capacity of track lines can be used graphically methodology, 
analytically methodology as well as combination of both. 

Maximum capacity can be expressed by a formula [2]: 

max
obs

T
N

t
   [technological operations / calculation period]  (1.1) 

where:  T      calculated time (peak time or all the day) [min], 

tobs    an average time for realization of the following technological 
operation (train drive, shunting operation etc.) [min]. 

If we are calculating a practical capacity, we could take in consideration the time 
of a track maintenance as well as the reserve time for elimination of delays in which 
are primary traffic operations not possible. Practical capacity can be expressed by a 
formula [4]: 

rušdodobs

stálvýl

ttt

TTT
n






)(
 [technological operations / calculation period]  (1.2) 

where:  Tvýl     total time, in which is the facility out of order because of 
maintenance, inspection or revision [min], 

Tstál    total time, in which is the facility occupied by another operations, 
that are not primary intended for this facility [min], 

tobs technological time of facility occupation by one technological 
operation [min], 

truš average time of probable mutual distortion of two operations 
(trains) in the places of potential threats (simultaneous drives 
impossible) accrued at one technical operation (train) [min]. 
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The capacity is defined as a value of calculated trains of basic parallel graph 
(mostly represented by middle-distance freight trains or by the most frequent train 
category) or in an average trains (average value of time occupation per all of the trains 
according to the sequenced train layout). 

To compare the analytical methods, the Faculty of Transport and Traffic Science 
of the University of Zagreb presented a quite similar methodology in its basic 
substance [6], that we can mention from this point of view. The main idea of capacity 
is the same, but for the calculation of particular capacity the coefficient of elimination 
is used. There are two different methods for capacity calculation used. The first 
method deals with the maximum capacity in the number of trains or train pairs (the 
difference), that are the most frequent on the line and these are used as a base. By 
using equivalents they transfer other train categories to this basic trains and the 
capacity is calculated such for parallel train diagram as for non-parallel train diagram. 
Other methods determine the capacity without isolating the category of trains and take 
into consideration the probability of the influence of mutual relations of certain types 
of trains [6]. 

For example, the capacity of the line section (both directional one track line) is 
presented in the following formula:  

ps
pg

pr

T

T
N 




1440
 [train pairs / day]      (1.3) 

where:  Tpr      time of technological downtime [min], 

Tpg    graph period (means for both directional train pair) [min], 

αps    coefficient of operation reliability [-]. 

That means, that capacity is detected for train pairs (supposition for only mutual 
trains) and the other circumstances that decrease the value of capacity are expressed by 
the coefficient in comparing with Slovak method that uses marginal amount of exact 
values in formula. But the whole issue is quite difficult and highly professional and 
slickly elaborated in detail [6]. 

Contemporary trends in the determination of the railway capacity  

The world is currently using many methodologies for detection of railway 
infrastructure capacity. In the Europe, the International Union of Railways (UIC) draw 
up regulations for capacity, which aims to unify previously used national 
methodologies of each European railway networks, so that the results of the 
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assessment of the individual parts of the corridors are mutually comparable. Leaflet 
UIC 406 is not mandatory but it has a recommendatory character that also allows 
infrastructure managers to use also the national methodology. 

UIC methodology 

Regulation of the International Railway Union UIC 406 “capacity” was adopted 
in 2004. It admits that capacity qua doesn´t exist, because it depends on the 
exploitation of infrastructure. Basic parameters from which depends the infrastructure 
capacity depends are the number of trains, average speed, stability and heterogeneity 
of timetable. Like the D24 methodology [2] so the UIC methodology uses in 
determining the track section capacity a method of inserting an additional train paths 
to advance designed timetable. Calculation of total capacity must be applied by 
compression of train paths at restrictive track section. The compression of paths is 
performed regardless to the downstream of the track sections in so-called 
representative day and in a maximum (peak) operation (minimum 120 minutes). 

So here we see the space for research continuance. At first, the compression of 
train paths is applied to and double-track line, or any track of one direction traffic, but 
now we do not exactly know how could we proceed to the compression of a both 
directional train paths. On the other hand, the idea of relative capacity which is 
depended at various aspects is one of the most important notion that we can follow as a 
hypothesis and based on that we can involve our ideas. That is why the research 
continues in this direction. 

Simulation as a capacity exploitation planning tool 

Due to different scientific theories we know several different types of railway 
simulations. Figure 1 represents a fundamental systematization of software processes 
to deal with the performance of railway infrastructure. Railway simulation models can 
generally be classified by: 

 scope (macroscopic, microscopic), 

 analytical approach (stochastic, deterministic), 

 processing technique (synchronous/ parallel/ contemporary, asynchronous). 

Many of the models used in practice are based on the theory of synchronous 
simulation, but we can deal with asynchronous simulation method as well. Some 
selected synchronous simulation tools are RailSys, RailPlan, VISION, OpenTrack, 
SIMONE, FALCO, TRANSIT, RAILSIM, SENA JŘ VT / ZONA CP VT. 
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After the first experience with the good-known simulation software OpenTrack 
[11] we have got an unique opportunity to work with the RailSys as well as the 
OpenTrack at the University of Zagreb and thus evolve new ideas in this field by 
proceeding a simulation tests and make partial conclusions about the direction of new 
ideas. The research now is in progress by working in an infrastructure manager of 
RailSys and the first results are coming soon. 

As example, the representatives of asynchronous simulation tools BABSI 
a STRESI are developed by German university RWTH Aachen. 

Fig. 1 Subdivision of software used approaches to identify capacity 

 

Source: [5] 

New methodology design 

While so far it´s been the trend in detection of railway infrastructure capacity to 
simplify and average many of inputs, such as the relating calculations to the "average" 
trains, respectively simplifying the elements of time, so in terms of technological 
progress it is not a big deal today to create a comprehensive system that would be as 
far as possible considering a diversity of these parameters and that would provide a 
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space for detailed and transparent detection of capacity with identifying the 
bottlenecks as a problem of railway infrastructure. Such a system could make an 
interactive platform and could quick operational respond to an incident caused by the 
operation, respectively to more and new assigned paths. Another focus area is based 
on the fact that the infrastructure capacity analysis takes into account the integrity of 
the train path from the initial point to the end pint of the track section of a line and thus 
the capacity of railway section is detecting by searching a limiting partial section. 
Methodology is not taking into account the possibility that in fact it may be ordered 
the requirement for train path using only a part of the track section and that is why the 
path not always goes through the limiting partial section. The result is a distortion of 
the actual infrastructure capacity which may in some cases hinder to respond flexibly 
to supply the demand for transport paths and degrade the procedure to increase the 
competitiveness of railway transport to another modal transport. 

Determination of the basic principles of capacity calculation  

Tackling the issue of capacity of oven systems (infrastructure equipment, etc.) is 
a complex process in which basic rules of traffic operations must be followed while 
safeguarding the diversity that exists in this field in different countries. The basic 
premise is that practical capacity and required reliability of transport operations are 
consistent and as much as possible optimized. 

The purpose of the new methodology proposal for capacity detection, 
respectively providing appropriate information, is the determination and the 
establishment of a procedure that can flexibly respond to immediate changes in traffic 
management and will be so full auxiliary tool for traffic planning that can be useful in 
relation to the railway infrastructure managers and railway undertakings.  
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Fig. 2 Flow diagram of selection of a suitable route for planning of shipment 

 

Source: [authors] 

The basic scheme of the proposed methodology in which the undertaking enters 
into the process of selecting a suitable free train path is based on the following steps 
(Figure 2): 

 route choice – customer (operator) in the interactive software application pre-
selects train path, which may contain several lines, 

 basic state of capacity view – the maximum capacity for the selected line and its 
status from preliminary timetable is shown (Figure 2), 

 track section choice – in case of non route-long paths, 

 specifications for allocation of path – detailed specification of the requirements 
for the allocation of such path, as a date and approximate time position of the 
path, train type (weight, length, rolling resistance, traction, etc.), the base of 
which is recalculated into time elements needed for upgrade the capacity, along 
the number of paths (one, more or two-way path), use of station lines with a 
boarding platform edge or stops, the possibility (accepting) of staying on the 
journey (crossing over, prevention, traffic sequence), it means priority paths and 
so on., 

 current and planned state view – appears updated capacity on the selected track, 
which can then be confirmed by customer, respectively it will not be available 
and customer will be offered to change the planned route due to insufficient 
capacity of this option, 

Operator 

Route choice

Track sections choice

Basic state of capacity view

Specifications for allocation of path
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Confirm, incorporation of requirements

Infrastructure manager 
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 confirmation and incorporation of requirements – after successful completion of 
a route selection for the request for capacity is incorporated as  requirement into 
the system and appears as increased used capacity, respectively reduced free 
capacity in all the track sections of chosen route (in several lines). Output 
requirement then becomes the input for the infrastructure manager to be further 
processed in the process of allocation of railway infrastructure capacity. 

Further steps in research 

For the further steps in the research using graphic method similar to the UIC 
methodology for capacity detection are in presumption. This is based on following: 

 hypothesis that the capacity is relative, depended on a lot of aspects, 

 obscure steps of using train path compression for one-track lines, 

 each line section can be occupied by different amount of trains. 

As we are trying to focus on a graphic method (geometrical relations), at first we 
need to solve a problem of the value, in which can we express a blocking space (or 
blocking stairs) of a train in the time-distance dimension. We are tending several 
forthcoming issues: 

 to test the idea of Figure 3 in a simulation software (timetable stability), 

 to propose the model of a new method for graphic detection of capacity, 

 to draft an absolute addressing of blocked sections for this case, 

 to make this usable for manual calculation as well as simulation outputs, 

 to continue in the research by evolving next ideas. 
Figure 3 shows the basic states for supply of discount for railway undertakings 

based on their previous optional choice of the train path they would like to use. Basic 
train paths (black) are previously added in yearly timetable construction process or 
they are “ad hoc” paths, that are confirmed (or later paid) by railway undertakings and 
broke in by infrastructure manager. Red path means the theoretical middle distance 
path in the free space of time-distance traffic diagram. There are two basic situations 
that can be brightly used in marketing of infrastructure manager. If there is possible to 
add more than one path in that free space (grey vs. green), than it is better to add the 
demanding path (green) as close to the basic path as possible and do not block the free 
space by only one inappropriate path in the middle. This can be achieved by offering 
discounts from the train path fees. Similar situation can relieve a timetable 
construction by using the latitude setting for adding train paths. That means, that this 
paths are interrupted because of non-moving basic paths (cruising, preceding, etc.) and 
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that is why this paths are easier inserted. Of course, this means longer and energy 
inefficient train drive that should be eliminated by discount again. 

Fig. 3 Events of discount provision in terms of train path marketing 

 

Source: [authors] 

Conclusion 

In the chain of transport services as well as logistics chain, especially in freight 
transport is increasingly coming to the fore system of "the pull" when determining and 
significant entity in the development of the transport market is the shipper, so the final 
element of the chain that determines the mode of its transport operations in the form of 
specified requirements for transport and by this basis is the requirement for 
transportation transmitted through the undertakings to the primary transport market 
and thus the infrastructure manager in the form of demand for railway infrastructure 
capacity. The common space of business is therefore railway infrastructure, which is 
provided to them based on their current license for operating on that infrastructure. 
However, to be fully maintained the principle of non-discriminatory access to the 
infrastructure for customers, the capacity (and its information) has to be properly 
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identified and published by infrastructure manager, which is in its administration and 
for which is fully responsible. It is necessary to find a simple and transparent way to 
organize the resulting values into a usable format for marketing activities of 
infrastructure managers. This method may be used to: 

 a detailed determination of railway infrastructure capacity, 

 accurate allocation bottlenecks that reduce the capacity of rail infrastructure, 

 continuous calculation of available capacity in the allocation of "ad hoc" paths, 

 operational management and decision making at operational incidents, 

 educational and research purposes. 
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Abstract 

The flexible response to the constantly evolving and changing customer 
requirements is one of the most important keys for competitive railway transport. To 
ensure the sustainability and development of market relations in the national and, of 
course, global scale is one of that aspects as well. In the market of services is right 
important aspect of supply responding to demand the infrastructure capacity. This 
contribution provides a new look at the issue of capacity, its identification and 
provision for railway transport undertakings. The article deals with a short 
presentment of selected methodologies for railway infrastructure capacity calculation 
and the modern common trends in this field as well as a preview of some ideas in a 
research of this scientific area. 
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PRICE CALCULATION IN THE INTERNATIONAL 
RAILWAY TRANSPORT OF GOODS 

Lenka ČERNÁ, Vladislav ZITRICKÝ, Pavol MATEJKO 

Introduction  

Currently, the price of transport is determined on the basis of eligible own 
expenses, with regard to value and volume indicators, and especially the quantity of 
goods for a certain period of time. Quantity of goods is not an indicator that affects the 
level of prices specified in the tariff, but it is a key indicator that affects the 
determination of the contract price (price agreement), which is provided to the 
customer in the business activity of each of the rail transport undertaking mainly based 
upon the amount of goods transported per calendar year. 

Transport companies (national carrier / private carrier) in the area of the carriage 
of goods by rail transport accounts in several ways. Cargo Slovakia provides basic 
tariffs for transport by wagon consignments (TR 1) in the form of the offer price. The 
strike price is charged individually for each customer fulfilling a number of criteria set 
out terms and conditions of the railway transport enterprise, or. by directive for 
agreeing conditions of transport. Fundamental criterion for obtaining discounts from 
the menu prices TR 1 is the quantity of goods per year. For the carriage of goods by 
rail price can be determined and also the offer price surcharge. Surcharge depends on 
the intensity of the shipment, for example if it is necessary to pre-determine the route 
especially with respect to the size of the consignment or axial pressure on the axle 
wagon - mailing and sorting of transport. 

Pricing options for the carriage (ZSSK Cargo) 

1. National tariffs 

There is a possibility of pricing the carriage with the individual domestic tariffs 
of the participating railway administrations. In this method of price determination for 
the transport is not possible to determine in advance the price per the entire transport 
journey, since import for the each participating railway it is progressively insertion of 
the territory of each rail The consignor is obliged to prescribe a specific consignment 
note rate selected for each participating railways to transport: 
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 Advantages: simplicity of import rate redistribution between transport 
undertakings, 

 Disadvantages: increase of prices for the transport page layout base enters 
the shipping costs on multiple occasions) and there is no possibility of 
combination with the Federal tariffs. 

2. Union tariff 

The union tariffs are used in the calculation of transport rate for the entire 
transport route (tariff has a global character), without the use of domestic tariffs. The 
union tariffs being developed for re-shipment of large quantities of transported goods, 
because simplifies the calculation of transport rate and it is possible to set the price for 
transportation. The advantage is that the customer is informed beforehand about the 
price. Prices listed in union tariffs are tendering and the real price of transport is 
possible to agree after the fulfillment of certain criteria. One of the most important 
criteria is mainly the quantity of goods per year which the customer has to fulfill in 
order to obtain a discount from the offer prices listed in the union tariff. In case the 
customer with transport companies does not agree on the contract price, it shall be set 
by bid referred to in the union Tariff: 

 Advantages: lower prices, simplified calculation, expedite the transport, 
the carrier's obligation to inform the customer about the best price 

 Disadvantages: difficult reversal of transport rate for each section. 

3. Customer agreements 

Another option of determining the prices for the carriage of goods by rail is a 
customer agreement. These agreements are used to price setting for the entire transport 
route (global price, the global rate). The basis of the customer agreement is that the 
customer after the conclusion of the conditions of freight awarded to one transport 
undertaking (usually the home carrier) price agreement. The carrier, which concludes 
an agreement with the customer, has the right to bargain for discounts for other 
railway undertakings involved in the transport. The right to provide discounts for other 
railway administration is realized by agreements. The essence of customer agreement 
is the determination of the import rate for the entire transmission trip the precise 
identification of the transport path commodities and vehicle (wagon). Customer in this 
case is obliged to pay transport charges the carrier with which it has concluded an 
agreement on price. Another condition before concluding the customer agreement is 
the necessity of an agreement on payment method of transport rate (direct debit) 
between the customer and the carrier. 
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4. Direktabrechnung 

This is the method of an individual pricing. The customer is responsible to deal 
with each individual railway administrations on transportation costs respectively agree 
for each section of the railway which is the involved in the transport session (price 
agreement tariffs and conditions of carriage). Customer enters into a contract with any 
carrier and is obliged to make an agreement within the terms of the transport of all 
participating carriers individually. Do not write the consignment note shipper transport 
charges respectively additional duties but no contract price (example: D 309221 ZSR): 

 Benefits: customer pays each railway administration separately payment 
of any currency, 

 Disadvantages: agreement with each Railroad Administration (extension). 

Each option has its advantages and disadvantages and the choice of pricing 
options for the transport of goods by rail carrier ZSSK Cargo is up to the customer. 
The first two options are characterized as traditional methods of determining prices for 
transportation of goods, but currently are not much used in calculating the shipping 
costs. Current market economy is characterized by contractually set rates for the 
carriage of goods and therefore the possibility of customer agreements and 
Direcktabrechnung are increasingly used in setting prices. Prices for transport of goods 
are fixed individually for each customer. Condition is fulfilled trading conditions for 
each railway transport companies. 

The main business activity of ZSSK Cargo is - obtaining and maintaining 
existing customers in a competitive environment. For the effective fulfillment of this 
goal are systems of transport tariff and payment terms in rail freight transport. 

Contract prices for customers of ZSSK Cargo are set based on the percentage 
discounts from offer prices specified in the tariff for transporting wagon loads. Height 
of discount is dependent on fulfillment of terms and conditions for transport 
companies and also based on calculation of the prices agreed upon negotiation of the 
conditions of carriage of goods. 

The contract price shall be determined on the basis of individual calculation for 
the specific carrier transport route. The decisive criteria are the amount of goods 
transported on the session transport in loaded respectively when empty vehicle owner, 
axles and the like. Items of costing letter for particular session are: direct labor for the 
operation repairs and maintenance traction power and fuel, other direct operating costs 
the cost of using cars, freight travel and administrative expenses. Price for a particular 
shipment, resp. specific quantity of goods to specific programs shall be determined by 
adding the transport company profits. 
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Factors affecting the level of import price in the international carriage 

Import price is per operations that are performed with each shipment and in each 
station. Import cost consists of two components, namely: 

 Price for their own transportation (actual relocation shipment) - Own 
transportation of goods from the forwarding station to the destination station and 
fees for services performed at intermediate and marshaling yards. 

 Price for dispatching the consignment - operations with the consignment by the 
forwarding station over the goods to the destination station operations in the 
post-shipment recipient.  

The basic factors that affect the amount of import price for the International 
Carriage of goods include: 

 Tariff distance - the distance declared in the single distance tables for the 
international carriage of goods (DIUM) 

 Tariff weight - actual weight of the shipment sent by the sender to the transport. 
It includes everything that was given to transport (goods, packaging, fixing 
means...). Tariff weight is usually rounded to whole unit of weight, according to 
the criteria set by individual carriers. The minimum tariff is the mass at which 
revenues cover at least economically justified costs and is determined by the type 
and size of the vehicle, 

 Kind of international transport - Tariffs in international transport are further 
subdivided into import, export and transit, and depending on tariff policy, which 
is applied in the development rate, 

 Types of shipments - price for transportation of goods to different states for 
transporting wagon loads, and for empty wagons for intermodal loading units 
(separate Tariffs), 

 Types of wagon - the percentage surcharge, respectively. separate Tariffs for 
universal and special wagons. Amount of surcharge reflects the increased 
financial demands on the cost of the wagon, 

 Number of axles of the wagon - separate tables for import axle wagons / more 
axle wagons. Number of axles also affects the minimum tariff weight determined 
by each carrier individually, 

 Loaded / empty wagon - special tariff provisions / separate Tariffs for calculating 
the import, 

 The holder of the wagon - Shipping Rate depends on who being the owner or. 
who provided the transport wagon (car carrier / car customer), 

 Type of goods - Percentage surcharge for the transport of dangerous goods or 
extraordinary items. 
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Possibility of calculation of price for transport of goods by rail session: 
Žilina - Bremerhaven. 

Basic parameters of transport: 

 Place of loading: 010 01 Žilina (Slovakia), 

 The place of unloading: 27570, Bremerhaven (Germany), 

 Product Weight: 7 t, 

 Vehicle owner: operator, 

 Type of wagon: wagon Hbbillns (2 - axle wagons) - wagon standard 
constructions, 

 Commodity: paper products (newsprint, in rolls), 

 pallets: 33 pcs (EUR pallet), the weight of 1 pcs EUR pallets: 25 kg, 

 Type of shipment: general delivery, 

 Mode of transport (the substance of) transport wagon consignments, 

 Kind of international transportation export (transit through the Czech Republic). 
The Fig. 1 shows the series / type of wagon designed to carry the required 

commodities (paper products). Selection of the wagon was carried out with regard to 
the number of axles and type of wagon, as regards the variables that affect the amount 
of import. In this case is that the two-axle wagon of standard construction. 

Fig. 1  Wagon Hbbillns 

 
1. possibility of calculation - according to the Union Tariffs: 

The specific transport conditions, fees and payment terms for the transport 
wagon loads Germany - Czech - Slovakia (rail freight tariff DCSKWT - 9751.00) 

Within this tariff are participating these transport companies: Cargo Slovakia, as, 
ČD Cargo, PKP CARGO SA, Rail Cargo Austria AG and DB Schenker Rail 
Deutschland AG. 
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General Fares 
Principles for calculating the import and additional charges under this tariff 

sessions in Zilina - Bremerhaven are: 

 goods for carriage of one consignment note constitutes one shipment, import rate 
is calculated for each lot separately and calculate the import rate according to this 
tariff is dependent on: 

 Tariff distance, 

 Weight of the consignment, 

 The type of wagon, 

 A keeper, 

 The type of goods 

 basis for the calculate the import rate is tariff distance. Tariff distances are in the 
single distance tables concerning the international carriage of goods (DIUM 
8700.00-DIUM SK). Unless specified otherwise, calculates the weight of the 
shipment for all that is handed over for carriage (actual weight) 

 basis for calculating the import lines: Cargo Slovakia, as, ČD Cargo, as _ DB 
Schenker Rail Deutschland AG is the actual weight of the shipment, upwardly 
rounded to whole 100 kg weight or minimum tariff, 

 basic minimum weight (when weight of unused cars) for the calculate the import 
rate sessions Žilina - Bremerhaven are: 

Fig. 2 The minimum tariff for distance carriers involved in the transport of goods 
in the Žilina sessions - Bremerhaven 

Use of import tariffs (weight grades) 

Wagons type
sort 
kg 

ZSSK CARGO (import, export, transit)             
Axle wagons  all minimum tariff mass 10t/wagon 
Over axle wagons all minimum tariff mass 25t/wagon 

CDC (import, export, transit)             
Axle wagons  all minimum tariff mass 20t/wagon 
Over axle wagons all minimum tariff mass 30t/wagon 

PKP CARGO              
Axle wagons  all   15000 20000 25000   
Over axle wagons all         30000

RCA              
Axle wagons  all 1000 15000 20000 25000   
Over axle wagons all   25000 30000 35000   

DBSDE             
Axle wagons  all 10000 15000 20000 25000   
Over axle wagons all   25000 30000 35000   
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 Import rate is calculated on all lines at the rates specified in the import tariff. 
Import is calculated for each tariff cut separately. On the lines of DB Schenker 
Rail Deutschland AG provided the lowest import rate: 

- 603 EUR per axle wagons, 
- 918 EUR per over axle wagons, 

 if the tariff weight of the shipment is between two fundamental weights, counts 
for import rate tariff rates lower weight by weight grade, unless the charge for 
basis weight at a rate higher tonnage level is cheaper, 

 Import rate shall be rounded for each tariff cut specifically to two significant 
decimal places. For amounts less than € 0.005 downwards in the amount of € 
0.005 _ higher up. If the import under special provisions of calculating the import 
increases or decreases_ unless otherwise specified, rounded at each increase or 
decrease as a result of import, 

 Import rate, the import surcharges, additional fees _ other charges are levied with 
the statutory VAT. 

Determination of the transport route: 

 transport session: Zilina (Slovakia) - Bremerhaven (Germany) 

 transit: Czech Republic 

 determine the transport route: 

Žilina Lúky Makytou state border / Horní Lideč state border Dečín / Bad 
Schandau  

In Fig. 3 is a graphical representation of the whole transport path Žilina - 
Bremerhaven (departure station, destination station and transition points). 
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Fig. 3 Shipping way 

 

 

Calculation of import rate with tables of import tariffs for each tariff 
sections: 

Charge for transporting wagon loads in international traffic shall be calculated by 
multiplying the rates of import for the kilometric area and tariff number weight of the 
consignment. In Fig. 4 is shown the distance of tariff for each tariff sections and the 
participating transport companies. 

Taking over station: 
Bremerhaven (Nemecko) 

Departure station  
Žilina (Slovakia) 

 Frontier point:  
Lúky pod Makytou/Horní 

Lid č

Frontier point: 
Dečín/Bad Schandau 
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Fig. 4 Tariff distance decisive for calculating the import 

 

 table of import tariff for wagon loads in wagons provided by the carrier Import / 
export (import tariff cut for Žilina - Lúky Makytou  / Horní Lideč) 

- Tariff Weight: 7 t (product) + 0.825 t (pallet loads) = 7,825 = 7.9 t 

- The distance tariff lines ZSR: 65 km 

- Wagon carrier type Hbbillns, 2 - axle wagon 

- Minimum weight for tariff lines ZSR: 10 t / 2 - axle wagon 

In Fig. 5 shows the portion of the table import (tariff) for the corresponding tariff 
binding for the distance calculation for import lines ZSR. 

65 km 
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Fig. 5 Tariff  ZSSK Cargo, a.s. (determination of tariff) 

 
- IMPORT RATE: S x m 

- IMPORT RATE: 13.87 (W) x 10 (t) 

- IMPORT RATE: € 138.7 VAT 

- IMPORT RATE: € 166.44 with VAT (20%) 

(for import tariff cut Žilina - Lúky Makytou / Horní Lideč) 

  table of import tariffs TRANSIT ČD Cargo 
o Tariff Weight: 7 t (product) + 0.825 t (pallet loads) = 7,825 = 7.9 t 

o Tariff distance to the railway line: 465 km 

o Wagon carrier type Hbbillns, 2 - axle wagon 

o Minimum weight for tariff lines ZSR: 20 t / 2 - axle wagon 

In Fig. 6 shows the part of the table of import - Transit (scale) for the 
corresponding tariff binding for the distance calculation for of import CD tracks. 

Fig. 6 Tariff  ČD Cargo, a.s. – transit (determination of tariff) 

From/to km 

ZSSK CARGO Lúky pod Makytou Gr. (56 895), 
CDC Horní Lideč Gr. (54 895) 

€/t 
Axle wagons Over axle wagons 

Česká Kubice Gr. (54 
642), Furt i Wald Gr. 

(80 642) 
569 51,32 48,71 

Cheb Gr. (54 644), 
Schirnding Gr. (80 644) 

612 53,75 50,88 

Děčín Gr. (54 649), Bad 
Schandau Gr. (80 649) 

465 
45,23 

43,21 

 

Tariff rate at a distance:  
65 km 

Tariff rate at a distance:    
465 km 

Tariff distance 
(km) 

Rate (import) 
(€) 
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- IMPORT RATE: S x m 

- IMPORT RATE: 45.23 (W) x 20 (t) 

- IMPORT RATE: € 904.6 VAT 

- IMPORT RATE: in 1094, 57 € with VAT (21%) 

(for import tariff cut Lúky Makytou / Horní Lideč - Decin / Bad Schandau) 

 table of import tariffs on cars provided by the carrier DB Schenker Rail 
Deutschland AG 

- Tariff Weight: 7 t (product) + 0.825 t (pallet loads) = 7,825 = 7.9 t 
- The distance tariff lines ZSR: 595 km 
- Wagon carrier type Hbbillns, 2 - axle wagon 
- Minimum weight for tariff lines ZSR: 10 t / 2 - axle wagon 
- Import rate - at least 2 - axle wagons: € 603 

In Fig. 6 is shown the part of the table of import (tariff) for the corresponding 
tariff binding for the distance calculation for of import lines DB. 

Fig. 7 Tariff DB Schenker (determination of tariff) 

 
 

- IMPORT RATE: S x m 

- IMPORT RATE: 104.80 (W) x 10 (t) 

Minimum tariff 
weight 

Axle wagon – 10 t 

Tariff rate at a distance:    
595 km 

weight of the consignment 

Km Tariff (€) 
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- IMPORT RATE: € 1,048 excluding VAT 

- IMPORT RATE: € 1,247.12 including VAT (19%) 

(import tariff cut for Dečín / Bad Schandau - Bremerhaven) 
 

The total import tariff for DCSKWT 9751.00 per session Žilina - 
Bremerhaven: 

ZSSK station:  179150 Žilina 

Station DB:   137943 Bremerhaven Nodhafen 

Product:   newsprint in rolls 

Item category:  standard package 

The second wagon:  Hbbillns (2-axle trailer) 

Itinerary:   Lúky Makytou / Horní Lideč - Decin / Bad Schandau 

Tab. 1 Final price of shipping on the sessions Žilina - Bremerhaven 

Rail 
Aministration 

(km) 
Rate  
(S) 

The actual 
weight of the 
shipment (t) 

Minimum 
tariff mass 

(t) 

Import 
rate 

without 
tax (€) 

Import rate 
tax 

included 
(€) 

ZSSK Cargo, 
a.s. 85 13,87 7,9 10 138,7 166,44 

ČD Cargo, a.s. 465 45,23 7,9 20 904,6 1094,57 

DB Schenker 595 104,8 7,9 10 
1048  

1247,12 
total 1145       2091,3 2508,13 

 

 

 

 

 

For selected parameters is the price of transport of goods by rail € 2,508.13 
including VAT (prescribed by law). One of the disadvantages of calculating the 
shipping costs of the union tariff is high import tariffs. Therefore the general and 

Transport Price for selected parameters. The final price for the transport depends of the bid (no 
price agreement / contract price, without percent surcharge / deduction). The final price could 
by arranged by agreement of individual prices for a particular customer, after meeting pre-
established terms and conditions, which is determined by the transport undertaking itself (eg, 
traffic volume / year). 
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specific tariff conditions set out in the Union Tariff are bidding and the customer can 
negotiate the price individually. 

Arrange of prices of for the carriage of goods is possible by all applicable tariffs. 
In the case of special transport conditions, prices and payment terms for transportation 
wagon loads (International Federal tariffs) is ZSSK Cargo, as the rail transit, must be 
agreed price lower than the best price negotiated tariffs on transit tariffs for 
transporting wagon loads (TR 1). 

Second possibility: customer agreement. 

In order to provide fast and efficient customer bid the entire transport route in 
international traffic may be various by railway administrations (railway transport 
companies) conclude "Customer-price agreement" (Client Agreement). 

The essence of customer agreements is that the client communicates with only 
one railway administration (usually home), he agreed to prepare and bid all customers 
requested the railway administration and also arrange transport conditions. He pays 
only one railway administration, usually one that customer agreement concluded. 

Customer agreements are concluded on the basis of the Framework Agreement 
for ZSSK Cargo. This framework agreement constitutes the general basis for the 
creation of the empowering agreement which is the basis for creating customer 
agreement on price between the railway company and the customer. 

Sales Manager at ZSSK Cargo has the opportunity to negotiate a price below the 
bidding (and tariff) prices of when present in carrier transport cost saving, respectively 
agreed price brings sufficient allowance to cover fixed costs. Conversely, in the case 
of special customer requirements applicable sales manager increase prices of above the 
offer price. 

When designing the shipping costs business manager takes into account all the 
facts established by the coefficients for different types of precipitation, respectively_ 
surcharges. The resulting of import price is therefore determined by the product of and 
tariff prices of and the resulting values of the coefficient “k”: 







 

100
1.

k
waytarifpricetariff  

Commodity Manager may grant special prize of the threshold defined marketing 
section. 
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Coefficient "k" is determined as the sum of the coefficients k1, k2, or by using 
the coefficient k4, or applying band-precipitation. The values of coefficients are the 
individual values of those sums and depend on the invoiced amount of goods 
transported, i.e. that the import variable is the duration of the price (the Agreement one 
year). 

Calculation of import rate based on customer agreements, respectively agreement 
included: 
1. tariff cut: Žilina - Lúky Makytou / Horní Lideč  

ZSSK Cargo set the amount of the unit rate a physical unit, in this case the the 
rate of one wagon. Per unit rate was determined on the actual weight of the wagon 
load 7.9 tons (goods + pallet). Carrier in determining the charge 1 wagon disregards 
mass utilization of the wagon, resp. not respect the principle of minimal tariff weight 
Amounts are exclusive of VAT. 

o Agreement on price (1 wagon) - € 90.26 / 1 wagon, 

o Agreement on price (full train - 20 cars): 

 84 EUR / 1 wagon 

 1, 680 EUR / train (20 wagons) 

2. tariff cut: Lúky Makytou / Horní Lideč - Decin / Bad Schandau) 

ČD Cargo set the amount of the rates of € 24 / t at a minimum and tariff weight 
of 20 t / wagon. The rate was determined based on the minimum and tariff weight of 
20 t. Carrier in determining the charge 1 wagon take into account weight of wagon 
utilization. For block trains carrier rate was fixed at 21 € / t, again respecting the 
principle of minimum weight of and tariff, which is designed for 20 tons at the two-
axle wagons. Amounts are exclusive of VAT. 

o Agreement on price (1 wagon)  

 of 580.8 € / wagon (when extracting wagon - 20 tons) 

o Agreement on price (full train - 20 cars) - 21 EUR / t (rate) 

 by 508.2 € / wagon in block trains (when extracting wagon - 20 t) 

 about € 10,164 / unit train (20 wagons) 

3. tariff cut: Decin / Bad Schandau - Bremerhaven (amounts are net of VAT): 
o Agreement on price (1 wagon) 

 by 868.7€ / wagon (when extracting wagon - 20 tons) 

o Agreement on price (full train - 20 cars) - 71 EUR / t (rate) 
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 by 849.9€ / wagon in block trains (when extracting wagon - 20 t) 

 about € 16,898 / unit train (20 wagons) 

Fig. 8 shows the various amount of import rate VAT on session Žilina - 
Bremerhaven, respectively import tariff sections ZSSK Cargo, ČD Cargo and DB 
Schenker. It compares the amount of the import tariff determined by Federal and 
Customer Agreement (height% discount on the offer price). 

 
Fig. 8 Various amount of import rate VAT on session Žilina - Bremerhaven, 
respectively import tariff sections ZSSK Cargo, ČD Cargo and DB Schenker 

 
 

The amount of import rate in international rail wagon consignments does not 
depend only on the amount of percentage discounts in agreement with the carrier, but 
also on the mass workload of the railway wagon, wagon type, distance, mileage, 
vehicle owner and the number of wagons transported in block trains. The fig. 9 
displays the comparison of amount of import rate (according to customer agreement) 
transport 1 and block train transport on relation Žilina – Bremerhaven. 

 
 
 



 

-26- 
II/2013 

Fig. 9 Ccomparison of amount of import rate (according to customer agreement) 
transport 1 and block train transport on relation Žilina – Bremerhaven. 

 

Conclusion 

The starting point for determining the prices of the carriage from the 
chronological terms beginning on the value of indicators, indicators followed by bulk 
(volume utilization of wagons), mixed (in the price of the used indicators of volume 
and value) and cost. The national economy is driven primarily by market mechanisms 
and tariff system load, which is based on that set maximum prices carriage made 
performances. 
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The paper is focused on the possibility of setting prices in International Carriage 
by Rail. Possibility of calculating the rates are analyzed and then applied to a 
particular shipping session Žilina - Bremerhaven. 
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RESPONSIBILITIES IN TRANSPORTATION 
PROCESS 

Ivana ŠIMKOVÁ 

1 Introduction 

The most important person in transportation process is transportation manager 
who is responsible for whole transportation. The transport manager is an expert with 
knowledge concerning all kinds of vehicles and the transportation processes. He/she 
facilitates the transportation process and monitors shipments during the whole 
transportation process. 

The transport manager plays a very important role for the general public involved 
in the transportation of goods. People may have difficulties to understand the 
transportation process involving goods, for example, which truck carrier is the best 
suited for a specific group of people or how the shipment would be processed in time 
and space. People are only concerned about their goods and their shipment from origin 
A to destination B in a safe and timely fashioned. This fact clearly indicates that 
people need the services of a transport manager. 

2 Responsibilities in transportation 

The transport manager´s conditions specify transport manager´s responsibility. If 
transport manager does not use these conditions, he/she is responsible for all damage. 
The conditions must to be an annex of the transportation contract. 

Since the transport manager is responsible for the whole transportation process 
and for his or her decisions of the transportation process. He/she is responsible for 
following decisions: 
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 ordering transport timely, 

 knowing correct information about goods, 

 neglect to provide professional care at order of transportation, 

 responsibility for wrong decisions, 

 correct handling of goods, 

 risk of storage of goods during transportation, 

 responsibility for averting damage to the goods, 

 responsibility for another transport manager (when he/she use another 
transport manager), 

 neglecting of sell of goods, if goods can be destroyed, 

 non- application of his/her rights, 

 not to inform customer about destruction of the goods, 

 notice to the wrong customer´s instructions about transportation, 

 responsibility for the completion of the instructions, 

 insurance of the goods, 

 filling the bill of lading, 

 late delivery, 

 correct vehicle, 

 price, 

 dates of transportation. 

Transport managers in Slovakia use the transport manager´s conditions stipulated 
by the Association of Logistic and Forwarding of Slovakia. If transport manager has 
applied these conditions, they have to be attached to the contract of transportation. 
These conditions are used to protect both the transport manager and the customer. That 
means the transport manager knows what his/her duties and rights are, and the 
customer knows what to expect from transport manager. 
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The transport manager´s conditions: 

 definition of contracting parties. Transport manager´s and customer´s name, 
full address, mail, phone number, 

 conclusion of the contract of transport. The form of contract between 
customer and transport manager about transportation, 

 conditions of admission of the order of transport. What order form can be 
accepted for the transportation process, 

 rights and obligations for customer and transport manager. What things the 
transport manager and customer have to do during transportation, 

 customer´s and transport manager´s responsibility of the damage of transport. 
What are the transport manager and customer responsible for during 
transportation, 

 ground for exemption from responsibility of the damage of transport. In some 
cases transport manager is not responsible for damage, 

 conditions for storage. How do goods have to be stored, 

 invoicing and payment terms of transport contract. As a customer can pay for 
transportation to the transport manager and how many days has of pay. 

 contract, penalty and right of retention. The form of contract, penalty in the 
case that customer did not pay for transport and right to not to issue goods if 
the customer refuses to pay. 

The transport manager´s responsibility for damage by the transport 
manager´s conditions 

The damage which occurred during transport or handling is limited: 

 8,33 XDR (Special Drawings Rights) per 1 kilogram weighted, damaged, 
destroyed or lost goods, but 

 maximum 20 000 XDR for whole transportation process. 

In the case that goods are not delivery to place of delivery timely, his/her 
responsibility is limited to the cost of transport. 

The damage that occurred during storage is limited: 

 3, 925 XDR per 1 kilogram, but 

 maximum 3 925 XDR for whole transportation process. 

In case of other damages, for example, if he/she does something wrong during 
transportation process or makes a wrong decision his/her responsibility is limited to 20 
000 XDR for whole transportation process. 



 

-61- 
II/2013 

The transport manager and customer can change the transport manager´s 
conditions for some special transportation. If the goods are of high value, then the 
responsibility is high too. If the transport manager caused the damage intentionally 
he/she paid in full for the damage. 

Cases when the transport manager is not responsible for damage include: 

 the damage that occurred independently of the transport manager, 

 if customer does not accept  the advice of the transport manager, 

 if the transport manager cannot prevent some obstacles or effects, 

 if the transport manager could not know about some obstacles or effects. 

The transport manager is excused from responsibility in the case of floods, fires, 
hurricanes, tsunamis, tornadoes, and calamities. 

If the transport manager does not use these conditions, his/her responsibility is 
unlimited. 

3 Conclusion 

You can see in this article transport manager does a lot in transportation process 
and his/ her responsibility is so big. The transport manager has the responsibility to 
take professional care of the implementation of the responsibilities under the 
transportation contract and help customers with transportation formalities.  The biggest 
problem of transport manager is that they don´t have any insurance of their 
responsibility. 
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Resume 

This article deals with responsibility of transport manager because he is the most 
important person in transportation process. He/ she has to deals with a lot of activities 
before and during whole transportation.  

He/she is responsible for minimizing the transportation costs, minimizing risks 
arising from transportation and to ensure the best possible transportation of goods 
from source to destination. He/she represents the connection between the customers 
and the carrier, between the producers and the consumers, the exporters and the 
importers.  His or her efforts are devoted to create the best price for customer. In this 
regard, he/she cooperates with motor carriers (transport capacity), and other 
transport managers. The transport manager also helps to speed up the flow of funds 
for goods sold by issuing documents accepted by the banks and the customs offices. In 
addition the transport manager is also an expert in various parameters concerning the 
vehicles, and he is able to recommend or select the appropriate vehicle for the 
transportation process. The transport manager combines shipments and modes of 
transport for a rational transport process. The transport manager is able to provide 
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information to the customers on the movement of goods from the loading to the 
unloading site. 
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Responsibility, transportation, transport manager 
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THE LOCATION AND OPERATION OF 
DISTRIBUTION CENTRE AND THE MODELLING 

Iveta KUBASÁKOVÁ, Bibiána POLIAKOVÁ, Leszek KRZYWONOS 

External factors  

Any number of external factors may be relevant in a logistics-based study, and 
these will of course vary according to the industry, the company, the marketplace, etc. 
Some of the factors that may be relevant will include [1]: 

 transport mode availability, 

 infrastructure changes (eg. new road, rail links, etc.), 

 regulatory changes (transport legislation, customs regulations, etc.), 

 information technology (EDI, EPOS, etc.), 

 technology changes (new vehicle design, unit load technology, atc.), 

 environmental impacts, 

 industry trends. 

Internal factors 

The importance of the many internal factors will certainly vary from industry to 
industry. It is generally possible to categorize these in two ways: firstly, qualitative or 
descriptive facts and figures. Both qualitative and quantitative information are used to 
help “describe” the business in an operational context. These factors will be developed 
in much greater detail to represent the inputs into the modelling process for costs, 
product flows and customer service requirements.  

Establish current position 

This major element of the study is aimed at producing a mathematical description 
of the main existing material and product flows and costs of the logistics operation. In 
addition, the respective service level requirements should also be identified. The 
resultant model is then used as the basis for testing any options that are subsequently 
identified for analysis. This is a very detailed and necessarily time- consuming process 
but is essential to the study as a whole. Data accuracy is crucial because it provides the 
basis against which all alternative solutions are measured. 
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Costs and product flow: data collection 

This section summarizes the data that will be used as the basis for determining 
the current situation and for the subsequent logistics modelling and analysis that will 
underpin the entire strategy planning process. Several important decisions concerning 
data collection should be made very early in the data collection process. These 
decisions will affect key areas such as the type of data to be collected, various data 
categories that need to be determined and suitable time periods. These include: 

 The unit of measure: this should be suitably representative of the whole logistics 
operation that is being assessed. This is often not easy to determine, as there may 
be several different descriptive measures that are used within a company-pallets 
for bulk stock, cartons for picking, and roll cages for transport. In some 
industries a common unit is standard-in the brewing industry, for example, the 
barrel is a universal measure. 

 Product groups: it is not possible to mode leach individual product, so products 
must be categorized into suitable groups that reflect similar logistics 
characteristics-eg. Sector (cosmetics, personal care, cleaners), format (powder, 
liquid, hazardous), pack type (box, bottle). 

 Customer classification: this is required so that different service level 
requirements can be assessed for key customer types.  

 Time periods: generally a financial year is most suitable, but data collection time 
periods will vary if, for example, seasonality needs to be determined (several 
years needed for this) or if product life cycles are limited. 

Typical examples of descriptive data include: 

 product groups, 

 own and bought-in sourcing locations, 

 number and type of sites and facilities, 

 major transport modes, 

 handling systems used, 

 unit load types, 

 own versus third-party operations, 

 main customs groups,  

 customer service levels, 

 logistics information systems. 

Examples of quantitative data are: 

 major product flows, 

 transport modal split for the major flows, 
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 demand by region, by major product group, by customer type, etc. 

 market segmentation, 

 customer service goals and achievements, 

 carrier analysis, 

 inventory holding profile, 

 product profile, 

 customer profile, 

 planned future expansion requirements. 
 

As well preparing numerical tables of data, it is also a good idea to make visual 
representations. This can be essential is helping to understand the implications of the 
data in terms of the demand for different product groups in different geographical 
areas and the subsequent recommendations for DC (distribution centre) location. There 
are many software packages that provide this functionality.  

It is advisable to collect initial data in the format that can be used for the 
subsequent logistics strategy modelling exercise. This will usually include the 
following key variables and key data requirements: 

1. Variables: 

 Location and capacity of each plant, DC or trans-shipment depot, 

 Cost functions for storage, primary transport and local delivery, 

 Demand locations and amounts. 

2. Data: 

 Customer location and demand, 

 DC location and throughtput, 

 Primary transport costs (fixed and variable), 

 Local delivery costs (fixed and variable), 

 Inventory holding costs. 

Quantitative data may not always be readily available, so descriptive information 
or alternative data may have to suffice. For example, it may be recognized that 
customers can be broadly profiled in terms of, say, national accounts, dealers, 
distributors and specialist users. It may not be possible to make precise quantitative 
comparisons in terms of tonnage distributed per annum to each grouping, but some 
type of value analysis may be available. 
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The quantitative data derived are crucial to the analytical process carried out and 
thus to the final conclusions and recommendations made. Although collection is 
extremely time-con- suming, it is important that data are correct and that key do 
adequately reflect the real flows and costs within the business. 

Customer service analysis 

Customer service requirements provide a key input to any logistics network 
planning study. It is essential to understand what customer service levels need to be 
achieved because these will have a vital impact on the type of logistics structure that 
should be developed. There is a vast difference between offering a low-cost services 
solution compared to a value added (high-cost) solution, and the ideal logistics 
structure will vary accordingly.  

Transport networks and their impact on the distribution centre location  

The output from a sourcing study is the optimized major product flows from 
source points to final customer. The transport network is one of the most important 
factors which has an impact on the locating the distribution centre and to optimize the 
flows to the customers. 

The transport network refers to the physical transport infrastructure associated 
with a particular mode, e.g. road network or a rail network. The network comprises 
links and nodes such as terminals or distribution centres. These nodes are the fixed 
points within the distribution system at which goods need to be handled and/or stored. 
Some nodes are unimodal whereas others offer interchange possibilities between two 
or more transport networks, e.g. road and rail, road and inland waterway, etc. In 
addition to offer the possibility to transfer goods or handling units between vehicles or 
modes, many freight terminals or centres offer warehousing and other value-added 
logistics services. Generally, the larger the size of the terminal site and the greater the 
throughput of product, the greater the likelihood that it will offer connections to more 
than one transport network. For example a national or regional distribution centre is 
more likely to be rail-connected than a local fulfilment centre. Virtually all freight 
terminals are connected to the road network. Therefore seaports, airports and rail 
freight terminals are all at least bimodal. 

The important role of transport networks can be defined by the impacts on the 
environment. The reduction of bottlenecks and upgrading interchange facilities can 
enhanced the speed and reliability of freight transport movements and make it possible 
to transport goods over longer distances at lower costs. Improvements to transport 
networks can help facilitate increases in the market area over which companies 
produce and sell their good. Improving the integration of transport networks can help 
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facilitate economic growth and prosperity. Generally it can be said that by increasing 
the globalization of trade patterns a growing proportion of goods flows pass through 
major seaports, airports, terminals and distribution centres. 

The physical distribution network refers to the flow of goods along suplly chains 
as well as the management of the flow by freight transport operators and forwarders. 
The physical distribution network for a product can involve a wide range of activities 
involved in the movement of the goods and a wide range of transport modes using 
transport networks. It can also comprise many commercial organizations that make use 
of transport networks.  Integrating these activities so that they function efficiently and 
reliably in such a was as to meet consumer demand its major challenge. 

There are many different distribution network structures for the organization of 
product flow from the despatch point to the delivery point. The most important of 
distribution network structures are following: 

 Direct flow network (one vehicle, one mode, one transport network), 

 Consolidation network (more vehicles, one or more modes, one or more transport 
networks), 

 Local collection and delivery network (more vehicles, one or more modes, one or 
more transport networks), 

 Line network (one vehicle, one mode one transport network), 

 Trunk feeder network (more vehicles, one or more modes, one or more transport 
networks). 

The transport network as the distribution network and structure has a key 
influence on the location of distribution centre.  

Modelling of distribution centre location 

The most common approach to determining DC location solutions is to use a 
logistics strategy simulation or optimization model. A variety of software has been 
developed. The common technique is to simulate the cost of operation for a particular 
configuration. A variety of software has been developed. The common technique is to 
simulate the cost of operation for a particular configuration. A variety of heuristic 
techniques such as hill climbing or centre of gravity is used to suggest potential site 
locations. As indicated, these methods are essentially “what if” simulation systems, 
which will always give best results in the hands of an experienced user. Recent 
innovations have included the use of high-resolutions colour graphics to give a 
detailed representation of the geography and logistics involved. [3] 
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Two essential stages of logistics simulation are model validation and option 
testing, the validation exercise involves taking a known situation, reproducing flows 
and customer services to test whether the costs are predicted with reasonable accuracy. 
It is essential to ensure that the model or method of analysis is truly representative of 
the system being investigated. There is a consequent requirement during the modelling 
process to check and test the appropriateness of the model and the results produced. 
When agreement has been achieved or variances have been understood, then a variety 
of alternative option can be tested. Often the simulation of a future scenario will 
involve the synthesis of new databases of customer location and demand. [2] 

An additional stage in the modelling process when sourcing models have been 
used is to rerun that allocation with the logistics costs as modified in the logistics 
simulation. This should not lead to major changes if the original cost estimates are 
realistic and robust solutions are obtained.  

Having modelled the logistics options and selected one or more that perform well 
when measured against service and cost, then the impact of these on the total business 
strategy must be assessed. Three main areas where this will impact are: capital costs, 
operating costs and customer service. One means of matching logistics strategy to 
business strategy is to undertake some associated qualitative analysis. There are 
several reasons for doing this but the key ones are to back up the quantitative analysis 
and to use it in place quantitative analysis where it is impossible to derive good 
quantitative measures. A series of key assessment criteria can be developed and used 
to help in the comparison of the different strategic options identified. These can then 
be weighted according to their importance in the decision-making process, and scored 
according terrors; there are other criteria that may also be important. [1], [2] 

References: 

[1] RUSHTON, A. - CROUCHER, P. - BAKER, P.: The handbook of logistics and 
distribution management, 4Th edition, London, United Kingdom, ISBN 978-0-7494-
5714-3. 

[2] GIVONI, M. – BANISTER, D.: The need for integration in transport policy and 
practice, In: Integrated Transpor. From policy to practise. Routledge, London 2010 

[3] DVOŘÁKOVÁ, E.- KUDLÁČKOVÁ, N.: Outsourcing in forwarding agency 2 
[Outsourcing v zasielateľstve 2] / In: Logi : scientific journal on transport and logistics. 
- ISSN 1804-3216. - Vol. 1. No. 1 (2010), s. 26-32. 



 

-45- 
II/2013 

This contribution/publication is the result of the project implementation: 

Centre of excellence for systems and services of intelligent transportII., 

ITMS 26220120050supported by the Research & Development Operational 
Programme funded by the ERDF. 

 

"Podporujeme výskumné aktivity na Slovensku/Projekt je spolufinancovaný zo 
zdrojov EÚ" 

Tato štúdia/publikácia vznikla vďaka podpore v rámci operačného programu 
Výskum a vývoj pre projekt: 

Centrum excelentnosti pre systémy a služby inteligentnej dopravy II., 

ITMS 26220120050 spolufinancovaný zo zdrojov Európskeho fondu 
regionálneho rozvoja. 

 

"Podporujeme výskumné aktivity na Slovensku/Projekt je spolufinancovaný zo 
zdrojov EÚ" 

Resume: 

This article will be written about the factors which have an influence on the 
operation of distribution centre. These factors will be defined and their impact on the 
location and operation of the distribution centre will be identified. The aim is to use 
the identification of these factors for pointing out how to improve the process of 
distribution the goods between the place of despatch and place of the destination with 
minimum costs and maximum positive effect for customers but also for the all 
distribution and logistics environment.  
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THEORY OF CONSTRAINTS CAN ALSO BE USED 
IN THE MARKETING BUSINESS 

Peter MAJERČÁK, Eva MAJERČÁKOVÁ 

„Marketing – Spreading the corn 

so the ducks will want to come to your field. 

Sales – Taking a gun and shooting the sitting ducks. 

If the ducks are not sitting in your field, don´t blame sales!“ 

KENDALL, G. I. 

First, we should clarify what is the difference between sales and marketing. In 
some companies, these two terms are used interchangeably or no distinction. In fact, 
the important differences between them. 

The task of marketing should be a customer to buy our product. The task of 
selling should be to get customers who have a desire to buy our product or service that 
you actually bought. How to look successful sale we described in the previous chapter. 
Now we will deal with the tasks of marketing. 

Nowadays, in many enterprises operated in various forms of marketing such as 
sales promotion, advertising, sales training, etc. These activities do not meet the main 
role of marketing. This should lead to customer got really taste our product to buy. 
Marketing should try to increase the value of the product in the eyes of the customer. 

Most companies just limited market. Even those businesses that currently do not 
have this problem, it may likely be in the future. This is because the competition is 
constantly increasing. 

What are the reasons for the limitations of the market? 

 Many businesses are blinded to the real needs and desires of customers. This is 
either because it was once the products requested. Therefore, the production 
continues even if customer requirements no longer different. Another reason may 
be that the entrepreneur sees its product as very good. They think, therefore, that 
the customers perceive it as well. This assumption is wrong. Every consumer 
perception of product value otherwise. Each user brings the consumption of the 
product or service other benefits. The result is that the company does not follow 
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its production according to what customers really want. Therefore loses its 
business potential. Wasting their chances for greater success. 

 Another reason for the limitations of the market may be pricing. Enterprises set a 
price for their products by cost and effort put into the development, production, 
advertising sales. They consider it fair that the price reflects the cost of the 
product plus their "reasonable" profit margin. Price should however be 
determined on the basis of the contribution of the product to the consumer. 

It may happen that the product itself is excellent quality and technical 
characteristics, the marketing campaign is well made. Yet there is no expected increase 
in sales. The problem lies in the difference in perception of the value of the product by 
the seller and the buyer. Customer perceived value is lower than the value perception 
now 

1) The value perceived by customers 

As described above, the customer tries to buy our products remove his specific 
problem. This means that he wants to buy our products or services to increase your 
benefit to get into a better situation than that in which they are. For sale So we can 
look either like to sell our products or services. Another possibility is to consider the 
sale of the process which leads to the elimination of the problem of the customer. 
Important in this is to evaluate our product to the customer. 

The value does not match the customers' perception of our efforts that we put 
into the production and sale of the product. The customer evaluates the product by the 
benefits that it will bring. Objective dealer should be that the customer could see the 
value of the product as possible. 

The actual value of a product or service should be based on what brings benefit 
to the consumer. To what extent consumption helps customers solve the existing 
problem and what it will bring the resulting benefits. 

2) Tasks marketing by TOC 

First Increase the customer's perception of value of the product compared to 
other products on the market. Possible methods are: 

 Efforts to improve the exploitation of new market opportunities, finding the gaps 
in the market 

 solve existing problems customer 

How to solve customer problems by TOC was described in the sale. In addition, I 
will discuss this issue in the next chapter. 
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Second In addition, the firm should appreciate their products and services 
according to their perceived value to the customer. Not on the basis of costs that put in 
all the activities related to the production and sale of products. If entrepreneurs can 
increase the perceived value of the product by the customer, can also increase its price. 

3) Mafia Offer 

In the previous text the sale by TOC was the key problem caused by the buyer 
rather the absence of certain properties of the product. In Mafia Offer is a key problem 
in buyer rather approach the seller. It is the policy of the seller, which impoverishes 
more sales. 

Mafia Offer is a marketing tool TOC. It is basically about it, to see all customer 
issues related to our product, and you then try best to solve. 

Market restriction is in most cases due to the policy of selling. This means that 
we offer products and services at prices for customers that do not have sufficient 
interest. At the same time, however, other approaches to enterprise customers may be 
the reason why the store is closed. For example, a customer may be dissatisfied with 
the fact that delivery times are too long. In this case, we should focus on the 
production. The point is that we are not able to produce sufficient quantities so quickly 
to meet customer requirements. Therefore, we should try to speed up production. In 
the event that demand immediate payment from the retailer for the product delivered, 
the customer may be dissatisfied with the payment terms. The solution may lie in the 
example that we will deliver the invoice or on consignment. The essence of Mafia 
Offer is to focus on what we can all do for our customers to be satisfied. 

They take issue with sales should realize how much is it important customer. 
Customer satisfaction will therefore mean, ultimately, satisfaction entrepreneurs. 
Therefore, we should look for the reasons of dissatisfaction of our existing or potential 
customers. If we are able to solve these problems a change in our approach to our 
customers, we should change our behavior so that the customer most satisfied. After 
solving key problems for customers should happen a win -win. Thus, satisfaction of 
both parties, both the seller and buyer. So this is a Mafia Offer. It's such offer which 
ensures maximum customer satisfaction. 

4) Marketing research as part of a Mafia Offer 

The core of marketing research is to identify the problems of customers in our 
market. It may be that or any of our competitors do not address these problems. 
Customer issues not directly related to our product, ie its properties. The reason for 
this dissatisfaction can be such a long delivery time, method of handling complaints 
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and also the inability to buy the product because it is not offered in the store in which 
the customer purchases and so on. Therefore, an entrepreneur can ensure its success 
not only by changing the product, but also change their approach to customers. 

Consumers should constantly listening. We should consider four key questions: 

 What are the customers for our market needs and wants? 

 How well we are able to meet these customer? 

 What approach chosen by our competitors to customers? 

 What can we do to make the customer buys our product fully satisfied? 

A successful manager should never refuse to listen to the customer. So best to 
find his needs, wants, problems. It is also important to detect customer dissatisfaction. 

Even if the customer does not complain, does not mean that it is satisfied with 
our product. Efforts should be directed to the discovery of how to evaluate our product 
to the customer. We ask customers who buy from us, why not have a sufficient interest 
in our product. Also, we would not miss those customers who have bought from us. 
The reason is that even they may not be completely satisfied. But since you can not 
purchase from another supplier, will buy from us. It is likely that if they appear on our 
market competitor that will offer better conditions, they lose customers. Successful 
companies invest in satisfaction surveys and customer dissatisfaction considerable 
resources. They are well aware of how important customer for them and that their 
satisfaction they will ultimately benefit. 

Identifying the needs and satisfaction of customers is determined by marketing 
research. The company connects with its market. 

The paper is an output of Majerčák, P. a kol.: Projekt VEGA 1/0931/12 
Uplatnenie teórie obmedzenia (TOC) v logistickom riadení výroby podniku. 
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