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DISTRIBUTION AND INTERNET 

Peter DORČÁK - František POLLÁK 

1 Distribution on the Internet 

Distribution, simply put, is the way products, goods or services, are delivered to 
customers. Trading over the Internet often completely changes the meaning and 
method of distribution. Internet allows us to mediate transfer of goods and services 
from production or storage facilities to a place of consumption quickly and easily. 
Customers can buy goods anytime, anywhere from anywhere. Internet may in this case 
act as a distribution channel or as a place of purchase. 

• Internet as a distribution channel 
Here, the internet is used for direct delivery of products. This regards products in 

electronic (digitalised) form. The most common are different kinds of software, 
information (news, sports, media, books, newspapers, magazines, etc.), entertainment 
(videos, music, pictures, but also erotica and pornography). Such distribution has 
advantages but also disadvantages. Blažková [1] and Stuchlík [6] describe its 
advantages and disadvantages in their books in detail. 

Advantages include: very short delivery time, undemanding transport, lower 
storage and transportation costs.  

Disadvantages may include: absence of personal contact, the need for 
technological equipment, the need to adapt products to the required digital form and 
size. 

• Internet as a place of purchase 
Online distribution is limited to intangible products only. However, most vendors 

sell tangible products. Here, the Internet acts as place of purchase and physical 
delivery will take place by other means. In most cases, products are delivered by mail 
or a courier service (e.g. UPS). In this context Blažková [1] states that, “We are talking 
about the integration of distribution channels (channel integration), i.e. a company uses 
traditional means – its own shops, distribution intermediaries, as well as the Internet.” 
Tangible products, such as dry goods, food, books, music (CD/DVD discs), 
pharmaceuticals, electronics, furniture, etc. can also be bought online. 
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The following are main advantages of online shopping: continuity – an e-shop is 
open 24 hours a day and 7 days a week, goods tend to be cheaper comparing to brick-
and-mortar shops, we can shop from anywhere (connected at home or in a cybercafé, 
etc.). Because we are connected with the world, we also have access to foreign e-
shops, it's much more comfortable with up-to-date information and without being 
coerced by seller.  

Disadvantages may include: longer delivery time, mistrust to paying in advance, 
lacking physical contact with the product. 

2  Online selling 

At present, Internet sales through online shops forms an inseparable part of large 
but also medium and small businesses. We can find a myriad of online stores that 
advertise and offer their products on the Internet. Internet shop, or e-shop, is created 
using web presentations, which allow us to display these electronic shops. This type of 
trading has become hip and trendy. It had been created, developed and is still 
developing hand-in hand with the development of information and telecommunication 
technologies. At present, many companies would not go without this type of trading. 
They would not be able to spread information and news about products they offer 
quickly and inexpensively. And as Suchánek [7] argues, they also would not be able to 
communicate with customers and purchasers. 

In his latest book, which also deals with sale via the Internet, Suchánek [8] lists 
various benefits of this trading:  

• Electronic commerce accelerates the circulation of documents required for 
ordering. Internet is faster than snail mail. 

• It also allows to send required documents and to pay using internet banking, 
which can shortens arrangement time from weeks to few minutes. 

• Employees do not need to re-record data, which reduces costs of their work, 
but also recording and archiving is becoming clearer. 

• Another option is to link production lines with ordering of the material, i.e. 
JUST IN TIME delivery, reducing costs of unnecessary storage. 

• Very easy and inexpensive access to world markets. 
• Companies can more effectively implement their products to market, adapt to 

market and increase their competitiveness. 
Suchánek [8, p. 26] in his book, Podnikání a obchodování na internetu (Business 

and commerce on the Internet) further defines e-commerce to be “trade, in which 
communication between its participants takes place entirely or partly by means of 
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computer networks, their accessories and telecommunications (electronic information 
and communication technologies).” 

To sum up, electronic business is also termed as e-business and electronic 
commerce is known as e-commerce. 

In the past, companies were creating web-sites to promote their products and 
present themselves. Of course, this is the case today as well. Many businesses use 
these sites for this purpose but also for electronic commerce and the search for new 
business partners. The most general division of electronic commerce is as follows: 
B2C (Business to Consumer) and B2B (Business to Business). 

B2C 
The abbreviated name of the Business to Consumer expresses the relationship 

between enterprises (businesses) and customers (end users). It is thus retail sales via 
the Internet. Development of this business is related to continuous improvement and 
advancement in technology, and also to distribution of Internet connection among 
people. In his book, Chromý [2] describes the course of such commerce as follows: 
Customers are viewing web pages of an online store (e-shop) of some company. They 
can view a product on photos or videos and learn about its parameters and price. The 
good thing is that customers are not pushed by anyone and they have the opportunity 
to compare products with competition. When customers decide for a product, they 
place it in the cart. Just as in brick-and-mortar shop, they can take goods out of the cart 
and put them back. Then they find their way to cash register without a cashier and 
chose method of payment and delivery. After registering data required for the delivery 
they can check their invoice once again and authorise its accuracy via an e-mail that 
they entered. After this procedure, physical delivery follows.  

B2B 
Abbreviated term Business to Business is a relationship between two companies 

(producers). It is a trade aimed for further business. Authors Chromý [2] and Suchánek 
[7] expressed similar positions in their books that we merged together as follows. 
Relationships between these entities are carried out automatically during trading. 
These data are exchanged via electronic technologies. This can be understood as 
transfer of information via e-mail or at best via a web interface.  

The difference between B2B and B2C trading is in that the sellers know their 
customers in advance. Usually, they are purchasing companies, which have 
predetermined terms and conditions. As an example, we could use electronic market 
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that designed for registered users only and such users can order the delivery of spare 
parts, components, and the like.  

Another type of business relationship is C2B (Consumer to Business) and C2C 
(Consumer to Consumer). 

3 Subject, aim and methodology of the research 

During 2010, a survey concerning operation e-shops (virtual e-shops) operating 
on the Slovak market was carried out by authors of the paper and their colleagues. 
Operators of Slovak e-shops in different regions, but also operators of various foreign 
e-shops, who have chosen to operate on the chosen market were approached. Basic 
information about the research together with a reference link to the electronic 
questionnaire were sent via e-mail. The total number of approached e-shops engaged 
in selling various kinds goods was 1 222.  

The main objective of the survey was to identify and analyze various information 
concerning the operation of e-shops. The research was aimed at collecting data about 
e-shops, concerning the target group of their customers as well as important 
information about their "current" normal operation. Among other objectives was to 
find ways to ensure the shop in terms of transport and storage. The research was 
carried out via an online questionnaire which allowed quick and easy data collection. 
Processing of the collected data was performed automatically using the above 
mentioned specialized domain or Microsoft Excel. The survey was cumulative. The 
target group was limited to e-shop operators operating on the Slovak market. The total 
number of respondents who were willing to complete the questionnaire was 89 and 
none were excluded. The participation of the approached 1 200 sellers is surprisingly 
low.  

Hypothesis has been established within which it was expected that most e-shops 
operators prefer to have their own storage facilities in combination with their own 
expedition. 

4 Results and discussion 

First, it is necessary to provide few statistical data of the given research. 
Research titled "Operation of E-shops in the Slovak Republic" was conducted online 
via the dedicated domain designed to create online questionnaires, which was online 
168 hours. Respondents - e-shop owners - were contacted directly by e-mail message 
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with basic information on this research, as well as a redirecting link to the online 
questionnaire. Due to collecting valuable data the research sample was apportioned 
among different categories of e-shops. Because of the relevance and importance of 
output data, it was possible, from the point of view of protection, to complete the 
questionnaire from one IP address of a particular computer only. The following facts 
have been found based on the completed questionnaires:  

 
 
Sales target group 

Focusing on a specific sales target group is an important indicator. The most 
frequent type of sale to the general public among the approached e-shops is B2C with 
57.3%. The second most common type of sale is B2C sale as well as B2B - that is, sale 
to firms. Both types of sale are carried out by 38.2% e-shops. The sale oriented at 
companies only is carried out by only 3.37% of the participating e-shops and one e-
shop does not use neither B2B nor B2C type of sale, but it sells to a different 
unspecified target group. 

Table 2 Sales target group 
Answer Number % 

B2C - sale to the general public 51 57.3 

B2B- sale to companies 3 3.37 

Both types of sale 34 38.2 

None of the above 1 1.12 

Source: [our own data] 



 

-10- 
II/2011 
 

Fig. 1 Sales target group 

 
Source: [our own data] 

Provision of logistic services 
Another important aspect of e-shops is a method of dispatching and storage. 

Despite the electronic nature of business that does not require physical spaces 43.82% 
of e-shops have their own storage facilities. This is mostly related to the large number 
of e-shops supporting sales in brick-and-mortar shops. 33.71% of sellers use their own 
storage facilities and an external despatch service. 11.24% of e-shops use external 
storage facilities and external despatch services, 10.11% of e-shops use external 
storage facilities and use their own despatch services. One e-shop (1.12%) involved in 
the sale of electronic books said that no logistics is required for this type of sale. 

We expected that most e-shops operators would prefer to have their own storage 
facilities in combination with their own expedition. The survey results confirmed our 
hypothesis. As seen from Table 2, almost 44% of respondents use the first of the 
alternatives i.e. their own storage facilities in combination with their own despatch 
services.  
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Table 2 Provision of logistic services 
Answer Number % 

Own storage facilities and despatch services 39 43.82 

Own storage facilities and external despatch services 30 33.71 

External storage facilities and despatch services 10 11.24 

External storage facilities and own despatch services 9 10.11 

Distribution of intangible goods via the Internet 1 1.12 

Source: [our own data] 

Fig. 2 Provision of logistic services 

 
Source: [our own data] 

The customer must always find a wide selection of products and enough 
information related to them. The majority of traders take this into account and this is 
ultimately reflected in the supply of most established and profitable e-shops. The 
speed of orders processing, multiple payment and distribution options, fast 
dispatching, online consignment tracking etc. are also being monitored. Regular 
product range updates and subsequent supply, price list and information updates are 
necessary. To be one step ahead of the competition in every aspect in the current 
highly competitive environment is undoubtedly a substantial competitive advantage. 

This article is published within the solution of research project GAMA no. 10/9 
„Analysis of Advantages of Shopping in Online Shops Compared with Shopping in 
Real Shops in Slovak and Worldwide Internet Environment“ 
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Resume 

Trading over the Internet completely changes the meaning and method of 
distribution. The Internet allows us to mediate transfer of goods and services from 
production or storage facilities to a place of consumption quickly and easily. 
Customers can buy goods anytime, and from anywhere. The aim of this paper was to 
describe the possibilities that Internet, as a modern medium offers to companies within 
their trade as well as possibilities it offers within the distribution of their goods or 
services. Subsequently, based on the conducted survey, the aim was to explain the 
issue of trade and distribution in terms of operators of e-shops operating on the 
selected Internet market. 

Key words 

Distribution, internet, B2B, B2C 
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ANALYSIS OF SUCCESS FACTORS OF 
BUSINESSES ON THE SLOVAK MARKET 

Peter DORČÁK - František POLLÁK 

1 Introduction 

Businesses entering a business environment have only one goal: to be successful 
and succeed in the chosen market. Businesses should therefore ensure intensive and 
effective fulfillment of conditions of success in a market by continuous monitoring of 
various statistics followed by an effort to maximize effects of their activities in a given 
field. The first task of any business is to set business objectives and visions, which are 
to be fulfilled within a period of time and determine means of their realization i.e. 
formulate strategies of functioning and fulfillment of business objectives. An 
important part of success is to have a sufficient number of resources – material, human 
and financial, and last but not least, offer quality products or services. A necessary 
condition for a business to succeed is also to have as many loyal customers as possible, 
who are satisfied with its products and return to it for each purchase. Result of their 
satisfaction is that they recommend the business within their referential group, 
members of which become potential and later even actual customers and the business 
will thus gain more and more customers. 

2 Selected factors of a successful business 

2.1 Marketing strategy 
According to Horáková [3], strategy is a certain scheme or a progression 

direction, which shows how it is possible to achieve set out objectives under the given 
circumstances. Its aim is to reach a complying interoperability of all of the activities 
and sections of a business and create a single unit of other perspectives. A strategy 
should focus on achieving long-term marketing objectives in a given marketing 
environment and should have a certain direction leading to the best allocation of 
business's sources. 

"Formulation of a successful strategy sets common ambitions, which will help a 
business overcome limitations of its resources and provide it with a sense of presence 
in achieving a common objective. Therefore, it is necessary to include a largest 
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possible team when creating a business strategy. It follows that a strategy should be 
the result of fusion of collective intelligence, ideas of senior management and 
employees of a business." [12, p. 23]. To put it more simply, strategies are tools for 
guiding main activities of a business in order to reach long-term objectives. According 
to orientation, strategies can be divided into the following: 

• growth strategy, 
• stabilization strategy, 
• attenuation strategy, 
• combined strategy. 
Corporate objectives represent a status or a position in the market that a company 

wants to achieve in the future. It is a picture of how the company sees the future. 
Trebuňa et al. [12, p. 28] writes that the role of a business strategy is generally to 
formulate strategic objectives and identify processes and activities to ensure their 
implementation. Business objectives are specific endpoints, which an organization is 
directed to and which have to be provided for all areas of business. At the corporate 
level targets concerning the following are considered strategic: 

• market position of a company (what role company has in individual markets), 
• profitability (amount of profit, turnover profitability etc.), 
• financial position (level of self-financing, liquidity, loan conditions), 
• social objectives (income and social security, social integration), 
• prestigious targets (independence, image and prestige). 
At the level of strategic business units these objectives translate into functional 

strategies of these units [5]. Horáková [3] characterizes business objectives as the most 
important preconditions of each business operation. They are also called primary 
objectives, from which secondary objectives i.e. marketing objectives are derived. 
Marketing objectives are tasks that a business plans to achieve after a certain period of 
time. They are based on the knowledge of customer and competitive focus of a 
business, but do not contain instructions on how to carry out planned activities; there is 
no universal way to their actual execution. Business objectives are usually expressed 
in money.  

Specific objectives are usually related to: 

• existing products in existing markets, 
• new products in existing markets, 
• existing products in new markets, 
• new products in new markets. 
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Business objectives may vary depending on which department they are 
formulated by, or which part of a company they are related to. A corporate objective 
may be, for example, quality of a product, the quantity of realized sales or gaining 
loyal customers. Solomon et al. [9, p 262] defines quality of a product as a 
characteristic that relates to customers' ideas on how the product meets their needs.  

According to Marinič [8] basic determinants that affect quality of products are in 
particular: 

• performance of a product – design, reliability, technical parameters, 
• customer service – speed of resolution of orders and complaints, consulting 

service, 
• company image or product (brand) – creates a positive image of a company 

with customers. 
Sales targets are derived from the marketing objectives and plans. Obviously, 

they must be in accordance with company’s marketing-mix. This group of company 
objectives is usually formulated for one year and to a certain segment of the market - it 
is short term and specific in nature. The following indicators can be used for setting 
sales objectives: 

• sales volume – in number of units sold; 
• distribution targets – according to possibilities of penetration of goods 

through distribution channels; 
• market share - e.g. of individual goods, or in different segments; 
• revenues from sales, profits and targets in the area of contact with customers 

[7]. 

2.2 Customer loyalty and orientation of businesses on customers 
"Wanting" is a form of human need, and it is shaped by culture and individual 

personality. Needs are shaped by society and are characterized in terms of objects, 
which are able to meet needs of an individual. For example, a hungry person needs 
food, but some need McDonald's fries. Successful marketing companies also go to the 
extremes just to get to know and understand the needs of their customers. They 
conduct consumer surveys and analyze huge amounts of data – e.g. Tesco collects 
large amounts of data with Clubcard. Marketers remain close to their customers at all 
levels of society and market [1]. 

Today we live in a market-oriented economy where the customer is the master. 
Businesses still learn how to change their focus from product production to customers 
acquisition. While companies and their employees do not think as customers, so we 
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can say that they do not think at all, and if they do not care about their customers, then 
someone else will take care of them. Kotler [6] argues that businesses should be aware 
of the value of customers, and transform the entire marketing system to be oriented to 
provide lifetime customer value through a portfolio of products and services using 
different strategies of corporate brands. 

Lyková in her book "How to organize and manage a successful sale" [7], notes 
that modern design of sale activities places great emphasis on active and ongoing work 
with customers. Regular work lies primarily in an organized and regular contact with 
customers, which purpose is to collect orders and, last but not least, building a fair and 
long-term business relationships. 

Businesses often make the same mistakes – they do not care enough about their 
customers (consciously or unconsciously), however, they threaten the future prosperity 
of their own business. There are a number of ways in which businesses acquire new 
customers, but they often do so at the expense of caring for the existing ones. They 
create compensation systems for rewarding acquisition of new customers, but they 
forget about rewarding for the care of existing customers. Business success also 
depends on the extent to which they are capable of fulfilling the needs of its customers. 
It is true that nowadays it is not enough just to satisfy customers, each company must 
strive to ensure greater satisfaction for its customers than its competitors [6]. 

3 Analysis of success factors 

Any company doing business in the market, must meet certain conditions to 
become successful, and of course must ensure effective and smooth running of 
operations within the organization. 

3.1 Aim of the research 
The aim of our research was to determine which business factors affect success 

of a business in the Slovak market. A secondary objective was to seek views of the 
consumer public and businesses across the Slovak market on the issue of success in 
business and the factors determining this success. The issue was examined from the 
point of view of consumers as well as companies and the obtained data were then 
inter-compared. 

3.2 Methodology and data collection method 
During the implementation of the research, two most widely used methods for 

data collection were used: the questionnaire method and structured personal interviews 
with respondents. 
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For the purpose of evaluation of the research data the CAWI method (Computer 
Assisted Web Interview) was used. It is a method of questioning via the Internet. The 
reason for selecting this method was that online surveying is an extremely fast method 
from the point of view of realizing the research itself and data processing. 

The questionnaire was published on the Internet using Google's "Documents". 
This application allowed the creation of free on-line questionnaire, which generated a 
unique link for each questionnaire. Publication was carried out by sending this link to 
e-mail addresses of potential respondents. Answers to questions were recorded directly 
in the Google Web database, and their processing and evaluation was conducted using 
MS Excel. 

To achieve relevant research results, we created two online questionnaires, which 
had two different links. This solution enabled us to send consumers and businesses the 
same questionnaire via two different links, which facilitate the work of evaluation of 
the results from both parties. 

Another method for obtaining information from respondents was the 
implementation of additional structured interviews. The aim was to clarify some of the 
data for better results processing. Additionally, we contacted 30 randomly selected 
respondents who have greatly facilitated our work in understanding some concepts and 
relationships in the survey. 

3.3 Sample of respondents and method of choice 
The sample of respondents was chosen to obtain the results of respondents’ 

opinion in the widest age interval. The interval was divided into the following five 
groups: age group under 21 years of age, between 22-30 years of age, between 31-40 
years of age, between 41-50 years of age and over 50 years of age.  

An empirical method was applied during method of selection of respondents, 
whereby it is possible to obtain, classify and explain new scientific knowledge. It 
consists of three interlinked stages: 

• Preparatory phase - at this stage we have established primary and secondary 
research objective, we identified a timetable for research and we put together 
the questionnaire. 

• The implementation phase - at this stage, we created and published the 
questionnaire on the Internet for both consumers and businesses and after a 
period of time we processed the results into tables for the evaluation. During 
one month the questionnaires were sent to 300 companies from around 
Slovakia. 26% of respondents returned the questionnaires, which corresponds 
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to 78 respondents from the corporate sector. We managed to collect data 
from 359 consumer respondents. 

• The processing phase - at this stage, we processed the research results and 
developed graphical reports. The processing of research results took 14 days. 
The basic research output data are shown in the table below. 

Fig. 3 Respondents 

Respondents Category Number Percentage 

CONSUMERS 

Age 

up to 21 years of age 28 8% 

22 – 30 262 73% 

31 – 40 39 11% 

41 – 50 26 7% 

over 50 years of age 4 1% 

Ʃ 359 100% 

Sex 

Men 98 28% 

Women 261 72% 

Ʃ 359 100% 

BUSINESSES 
Sent 

questionnaires 
Completed 

questionnaires Return in % 

300 78 26% 

Source: [our own processing] 

4 Evaluation and interpretation of research results 

In the following subchapters all the results concerning our objectives are 
interpreted. 

4.1 Strategy as a success factor 
In this chapter we focused on the interpretation of the findings, which strategy 

applied by businesses provides a favourable business position in the market, or which 
one is the foundation of their success. 



 

-20- 
II/2011 
 

Fig. 2 Strategy as a success factor from the point of view of customers. 

 

Source: [our own processing] 

Consumers could choose out of six responses, and because this was a closed 
question, it was necessary to choose one answer. Their task was to decide which of 
these factors are necessary to enable the company to succeed in the market. The results 
showed that according to a considerable majority, 43%, of respondents, the most 
important strategy is to achieve a stable position in the market. Strategy of creating a 
good image of a company and producing quality products are equally important 
according to the respondents. 21% of respondents identified strategy of a good image, 
and only slightly less, 19% considered the strategy to produce and deliver high quality 
goods and services to be the best. Only 10% of respondents consider the strategy of 
earning profit to be a working strategy. Respondents consider the strategy of selling 
more products to be the least successful when only 5% of respondents voted for this 
strategy, and the strategy of producing the cheapest products was voted for by only 2% 
of respondents. Respondents clearly suggest that cheap products are in direct 
proportion to poor quality. 

Fig. 3 Strategy as a success factor from the point of view of businesses. 

 

Source: [our own processing] 
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From the point of view of companies the research brought quite similar results as 
with consumers. Here, too, it is considered to be the most effective strategy for 
achieving a stable place in the market, this option identified 53% of companies 
surveyed. Similarly, as for consumers and for businesses there is a very little 
difference between a strategy from producing quality products (21%), and the strategy 
of creating company image (20%). Only 3% of businesses voted for the strategy of 
achieving the greatest profit possible and selling as many products as possible. These 
companies are very likely newcomers to the market, or companies, which risk their 
future prosperity if they will not change their strategy based on their existing and 
potential customers' expectations. The strategy of producing cheap products is also the 
last of the six offered and none of the businesses considers this strategy to be 
functioning and effective. 

4.2 Factors of a successful business 
In this subchapter we focused on the following question: To what extent a 

success of a business depends on the offered business factors? Respondents also had 
the opportunity to decide which factor is the most and which is the least important. 
They could express their views on the scale of values from 1 to 5, where each point 
represents a certain degree of importance of each factor.  

The following scale and point values were used for measuring phenomena: 

1 = the most important, 2 = important, 3 = moderately important, 

4 = less important, 5 = least important. 
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Fig. 4 Success factors from the point of view of customers. 

 

Source: [our own processing] 

When analyzing the results on success factors obtained from consumers we have 
found out that in order to prosper on the market in the long term, a company should 
concentrate all of its strength to ensure the quality of its products and services and it 
has to be flexible in responding to market changes, so it will not lose its customers and 
market position. 48% of respondents considered quality and flexibility the most 
important factor in achieving success. Profitability and low prices are also considered 
to be important factors. Surprisingly, consumers consider brand to be the least 
important factor in business, when only 8% of them voted for this option. Based on the 
processing of responses from consumers, it is possible to create a list of importance 
factors in business in the following order: quality of products and services, business 
flexibility and well-prepared business strategy. These factors consider respondents to 
be the most important. Respondents consider other factors in the following order to be 
less important for achieving success: business profitability, business objectives, 
effective advertising, customer loyalty, efficient distribution, qualified staff, unique 
products and services. Respondents consider low prices, brand and continuous 
business development to be less important factors. 
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Fig. 5 Success factors from the point of view of companies. 

 

Source: [our own processing] 

This graph shows us the opinions of businesspersons on which of the named 
factors is the most important, or which is the least important for achieving success. 
There were major differences in answers of consumers and businesses to this question. 
While 48% of consumers identified quality and flexibility to be the key factors of 
business, 79% of businesspeople consider quality and 53% consider flexibility to be 
the most important factor. 49% of respondents assigned presence of qualified 
employees and 41% assigned business objectives to this category. Businesspeople 
consider the following factors to be less important (in order): business strategy, 
premium service, profitability, customer loyalty, unique products, effective advertising 
and effective distribution. Businesspeople consider low prices and a brand to be less 
important factors. In assessing the factor "low prices" we have come to interesting 
results that are shown in the following graph for a better explanation and 
understanding. 



 

-24- 
II/2011 
 

Fig. 6 Low prices. 

 

Source: [our own processing] 

Based on our research 47% of respondents classified low prices as "moderately 
important“, 11% considered low prices of products to be the most important business 
factor and only 3% think price is the least important. Based on this graph we can 
conclude that according to 67% of businesspeople low prices are a "moderately 
important" factor in business. 10% respondents consider low prices important and 23% 
consider low prices to be less important factor of success. It is interesting that none of 
the businesspeople (0%) gave their votes to two extreme categories of evaluation, i.e. 
the "most important" and "least important". This fact is in some way a confirmation of 
research results, that low prices are according to consumers, as well as by 
businesspeople only a moderately important factor for a successful business. If a 
business wants to establish itself in the market and achieve good results, it does not 
need to focus on production or sale brokering of the cheapest products and may target 
its efforts, financial resources and business strategy at producing quality goods and 
services. 

5 Conclusion 

The aim of this paper was to analyze the impact of business success factors used 
in the Slovak market. The research sample consisted of companies operating in 
Slovakia, and their potential and actual customers. The obtained data were compared 
after processing. It was examined whether companies and their customers see the 
given business success factors in a similar manner or not. Respondents considered 
high quality products and affordable prices to be the most important factors. Since 
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businesspeople rated the importance of price in one of the last places in the order of 
success factors, they need to, in our view, consider whether they want to have higher 
prices but fewer loyal customers, or whether they are willing to reduce prices to an 
acceptable level for the general public, and thereby obtain more loyal customers. The 
issue of success factors in business appears to be an interesting area for possible 
further research not only in distribution and logistics but also in commerce in general. 

This article is published within the solution of research project GAMA no. 10/9 
„Analysis of Advantages of Shopping in Online Shops Compared with Shopping in 
Real Shops in Slovak and Worldwide Internet Environment“ 
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Resume 

The aim of this paper is to analyse the influence of selected factors on success of 
businesses in the Slovak market environment. The issue is examined from the point of 
view of consumers as well as businesses, and the obtained data were then inter-
compared. The main idea was to reach conclusions, which would provide businesses 
and consumers with a general overview of success factors, which are often significant 
determinants of competitiveness of businesses producing goods, businesses providing 
services in general, and businesses providing distribution and logistics of these goods 
and services. 
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APPLICATION PRODUCTION LOGISTICS TO 
OPTIMIZE MATERIAL FLOWS 

Miloš HITKA – Marek POTKÁNY – Alexandra HAJDUKOVÁ 

1 Introduction 

“Logistics is the attitude of economic, managerial and creative concept, which in 
terms of creating an integrated chain of value added in combination with a compatible 
organizational implementation leads to the exact allocation of responsibility for all 
movements of supplies and materials "(Gros, 1996). 

Logistics becomes a recognized scientific discipline, which nowadays are more 
and more applications used in industrial and commercial organizations. Its importance 
and using is associated with application development integration trends, resulting in 
regional markets acquired global character. In this environment, the logistics, because 
of its advantages (the achievement of competitive prices, availability of supply) as an 
effective tool in increasing (competition between) market share. The use of a logistics 
brings for company to increase profitability (by eliminating the problems of costs). 
Continuous improvement and optimization of material flow leads to savings in 
logistics costs. These cost savings are estimated at 5 to 10% (Cross, Gregory, Rakyta, 
1994). The cost reduction occurs because of logistics capabilities to solve the question: 
What are the functional, organizational, personnel and material resources, which can 
be used to improve and optimize the process of material flow in enterprise? 

2 Characteristics of material flow of aluminum castings and its current 
state 

In production, we focused on the manufacturing process of aluminum castings. 
The entire production process can be divided into two sub-processes that take place in 
two separate manufacturing halls. The first sub-processes lies in the casting in Hall A. 
The second sub-processes is the finalization of the cast and takes place in Hall B. 
Production of castings made 13 steps (S1 - S13), which captures Fig. 1st The first 
subprocesses consists of S1 - S4 and the second subprocesses S5 - S13. Given the 
above, the material flows can be divided into: 
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• material flows subprocesses casting (Hall A), 
• material flows subprocesses finalizing casting (Hall B). 

 

Figure 1 During the production of aluminum castings 

 

Source: own processing 
 

We watch in the paper production of five kinds of castings (A, B, C, D, E). 
Annually is the production of castings A = 285 t, B = 380 t, C = 305 t, D = 370 t, E = 
370 t. As the material flow in the first subprocesses is for all types of castings the same 
and in the second subprocesses is for each casting different, complex material flow, we 
focused in the paper for this reason on optimization of the complex one. Layout of 
workplaces in hall B and material relations between the departments in the production 
of castings A, B, C, D, E graphically represents figure 2.  

Material relationships between workplaces are follows: 

Cast A: 1-4-3-12-13    Cast D: 1-2-3-9-3-8-9-12-13 

Cast B: 1-2-3-5-3-4-12-13  Cast E: 1-2-3-5-6-7-12-13 

Cast C: 1-2-9-11-3-12-13 
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Figure 2 Material relationships between workplaces (W1 - W13) in the sub-
processes of finalizing casting in Hall B 

 

Source: own processing 

 
Legend: color-marked material relationships between the various departments in finalizing the cast. 

3 Objective and methodology of work 

The objective of the paper was the optimization of material flow of subprocess 
aluminum castings finalization to achieve the reduction in transport costs and reduce 
transporting time. To achieve the objective it was necessary to observe the principles 
of rational materials handling, so observed: 

• the principle of direct and shortest transport ways, 
• the principle of exclusion of unnecessary manipulations, 
• the principle of ensuring rhythmic work, continuity and smoothness of 

material flow. 
Optimization of material flow required on the first place to analyze current status 

of material flow from material terms, space and time terms. To material flow analysis 
we used tabular and graphical methods. From spreadsheet methods was used 
checkerboard table (see Table 1). Through it were quantified material flows between 
departments W1-W13, specifically transported mass (ton) for period (year). Thanks 
checkered table we obtained evidence for the deployment of workstations in the 
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workshop. To minimize the number of transports, move the workplaces with intense 
material flows as close as possible (www.ipa.sk). For clarification of material flow in 
the said hall, we created a tables containing the transit time (including time itself, 
transportation of material + time required for material handling) and the distance 
between the follow-up workstations (see Table 2.). The graphical methods were used 
primarily schemes of manufacturing process, which allowed us to clearly illustrate the 
material flow process in finalizing the cast in Hall B. 

Based on the identified deficiencies have been proposed new solutions for 
material flow in the finalization of sub-processes aluminum castings. Optimizing of 
material flow takes place in two ways: 

• alternative A: The position replacement of worst possible workplace with 
other workplace, 

• alternative B: The change the position of 4 workstations. 
 

Table 1 Checkered table containing information about the transported weight (t) 
for  the production of material between sites in Hall B in the finalization of castings 

Frowarding  
position 

Accepting position 
    W1          W2       W3     W4      W5     W6     W7      W8      W9     W10   W11    W12  W13 

W1  1425 - 280 - - - - - - - - - 

W2 
W3 
W4 
W5 
W6 
W7 
W8 
W9 
W10 
W11 
W12 
W13 

-  1120 - - - - - 305  - - - 
- -  380 750 - - 370 370 - - 585 - 
- - 280  - - - - - - - 380 - 
- - 380 -  370 - - - - - - - 
- - - - -  370 - - - - - - 
- - - - - -  - - - - 370 - 
- - - - - - -  370 - - - - 
- - 370 - - - - -  - 305 370 - 
- - - - - - - - -  - - - 
- - 305 - - - -  - -  - - 
- - - - -  - - - - -  1705 
- - - - - - - - - - - -  

Together 
(ton/year)  1425 2455 660 750 370 370 370 919 0 305 1705 1705 

Source: own processing 
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Table 2 Characteristics of the original material flow in Hall B at the casting 

finalization sub-processes in terms of distance and transport time between sites 

Cast Track Distance  of positions (m) ∑ Distance Transport time 
(min) 

∑ Trans. 
time (min) 

A 1-4-3-12-13 42-73-108-46 269 2-3-5-3 13 
B 1-2-3-5-3-4-12-13 72-118-183-183-73-23 698 5-5-4-4-3-2-3 26 
C 1-2-9-11-3-12-13 72-94-56-143-108-46 519 5-4-3-5-5-3 25 
D 1-2-3-9-3-8-9-12-13 72-118-83-83-54-37-44-46 537 5-5-4-4-5-3 26 
E 1-2-3-5-6-7-12-13 72-118-183-122-52-21-46 614 5-5-4-3-2-2-3 24 

Together  2 637 m 114 min 

Source: own processing 

4 Results 

Based on analysis of material flow subprocesses  finalizing castings for Hall B, 
we can conclude that the current material flow is not optimal and does not meet the 
principles of rational materials handling as shown in Fig. 2 The main shortcomings we 
see in particular that the traffic routes between different departments often intersecting, 
ie. that is not respecting the principle of direct and shortest paths, what has a direct 
impact on both travel time and transport costs for enterprise. Total travel time for all 
castings by their finalization is 114 min and transport distance is 2637 m. Checkered 
table revealed shortages in the layout of workplaces in the hall. It was found that the 
largest quantities are transported between sites: W1 - W2 = 1 425 t/year, W2 - W3 = 
2455 t/year, W11 - W12 = 1 705 t/ year, W12 - W13 = 1705 t/year, ie. that these 
departments should be right thing next to each other as closely as possible, what is not 
responding to their current position. 

We suggest to remove these shortcomings by changing the layout of workplaces 
in Hall B. Optimize material flow can be achieved in two ways. The first way is to 
transfer the worst possible place of work at the optimum area in terms of effective 
production process (Alternative A). The second method consists in a new location of 
four offices in Hall B (option B). 

Alternative A 

Based on the layout of workplaces in Hall B (Fig. 2) appears as the worst 
possible position W2 facility - X-ray equipment. For 4 of the 5 casting types is the X-
ray control operation, which follows immediately after sawing, after this almost all 
castings travels to the store of production in progress (W3), only in one case is the next 
processes Straightening (W9). In the current set of workplaces is warehouse of 
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production in progress as well as straightening at the opposite side of the hall as the X 
- ray department and castings must return on route, which once already passed, what 
results in increasing of transport time, but also transportation costs. Transporting costs 
are calculated in the company at € 0,2/m, which is certainly not insignificant item. 

Solution of this situation we see in swap of workplaces at positions W2 - W4, X - 
ray and Finishing. This solution is in terms of financial, organizational and time 
demands of implementation the simplest. Proposal of new layout of workplaces 
captures Fig. 3. For better clarity, we marked in color exchanged workplaces. Arrows 
indicate the original location of workplaces. 

Figure 3 Proposal of new layout of workplaces in Hall B (Alternative A) 
 
 

 

 
Source: own processing 

Rearrange workstations in Hall B caused a change in transportation time and 
transportation distance of material flow between departments. This situation captures 
the fact table. 3. We show the benefits of the new organization of work in Hall B in 
Tab. 3 and Tab. 4, Tab. 3 quantifies reducing of transport time and Tab. 4 quantifies 
reducing of distance. The table shows that due to mutual replace workplace W2 and 
W4 occurred in 4 of the 5-five casings reduction of transport distances. This exchange 
has negatively affected only transport distance of casting A, where it was prolonged by 
27,8 %, which does not affect the total transport distance of castings, where we found 
a fall of 12,2 % in comparation to the original arrangement. Similar trend occurred at 
the time of transport, where only by casting A was extended, but again without 
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significant impact on overall travel time of castings, which decreased by 13,2 %. 
Reducing of transport distances significantly reduce the costs of the transport (see Tab. 
5). These compared to the original arrangement fell down by € 23 464/ year, ie 12,8 %. 

Table 3 Characteristics of the new material flow of subprocess finalizing 
castings in Hall B in terms of distance and transport time between workplaces (opt. A) 

Cast Track Distance of positions (m) ∑ Distance Transport time 
(min) 

∑ Trans. 
time 
(min) 

A 1-2-3-12-13 72-118-108-46 344 5-5-5-3 18 
B 1-4-3-5-3-4-12-13 42-73-183-183-73-23 623 2-3-4-4-3-2-3 21 
C 1-4-9-11-3-12-13 42-52-56-143-108-46 447 2-2-3-5-5-3 20 
D 1-4-3-9-3-8-9-12-13 42-73-83-83-54-37-44-46 462 2-3-4-4-5-3 21 
E 1-4-3-5-6-7-12-13 42-73-183-122-52-21-46 439 2-3-4-3-2-2-3 19 

Together  2 315 m 99 min 
Source: own processing 

 

Table 4 Comparison of the transport time and transport distance in the original 
and new organization  of workplaces in Hall B (Alternative A) 

Cast 
Original 

distance of 
position (m) 

New distance of 
position 

 (m) 

∆ 
Of distance 

(%) 

Original 
transport time  

(min) 

New 
transport 
time (min) 

∆ 
Transport 
time  (%) 

A 269 344 27,8 13 18 38,5 
B 698 623 - 10,8 26 21 -19,2 
C 519 447 -13,9 25 20 -20,0 
D 537 462 -14,0 26 21 -19,2 
E 614 439 -28,5 24 19 -20,8 

Together 2 637 m 2 315 m -12,2 % 114 min 99 min -13,2 % 
 Source: own processing 

Table 5 Quantification of cost savings achieved by the new layout of workplaces 
Hall B (Alternative A) 

Cast  Amount of production 
(ton/year) 

Costs (N) to 1m 
to 1t in € 

Original year  
transport costs € 

New  year transport 
costs € 

A 285  0,2 269*0,2* 285 = 15 333 19 608 
B 380  0,2 54 048 47 348 
C 305 0,2 30 988 27 267 
D 370 0,2 39 738 34 188 
E 370 0,2 45 436 32 486 

Together 184 543 € 160 897 €
Saving of costs 23 646 €, t.j. 12,8 % 

 Source: own processing 
 
Alternative B 

By creating a new spatial organization of workplaces in hall B we had to respect 
several factors: 



 

-34- 
II/2011 
 

• technology process of products can not be changed 
• for technical reasons it is not possible to change the location of workstations 

W3 and W5, 
• between sites W1 - W2 and W2 - W3 are very strong technological links 
• workplace W2 is not in optimal distance from W3 in term of transporting 

(see Table 1, Fig. 2), 
• the largest amount of material is transported between sites W12 - W13. 
Given the above, it is first necessary to optimize the position of the W2 - W3. 

Because the location of W3 we can not change, we have to optimize the position of 
workplace W2. In a appropriate position relative to the workplace W1 and W3 is W6. 
Between W1 - W6 and W3 - W6 does not exist any material transport, which allows us 
to create exchange with the W2. 

It is important to solve the relative position of W12 - W13, where for economic 
reasons they should work together as closely as possible. We moved closer department 
W12 to W13 by exchanging position with W11, which allows us the fact, that W11 
has no meaning quantities of transported material with other departments. Our 
proposal of new arrangement of the workplaces is shown in Fig. 4, changes are marked 
in color. Arrows indicate the original location of workplaces. 

Figure 4 Proposal of new layout of workplaces in Hall B (Alternative B) 

 
Source: own processing 
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Transport distances and times achieved in the new hall layout of workplaces in 
hall B contains tab. 6th.  As seen from Table 7 new layout of workplaces according to 
alternative B was able to eliminate inadequacies of alternative A, thus also in the 
casting A decrease transport distance and time. This alternative leads to a decrease in 
total transport distance from the original by 20 % and time by about 25 %. Exchanging 
position of four workplaces in Hall B it is even possible to save transportation costs 
41 242 € annually compare to the original status (Table 8) and 17 596 € compared to 
alternative A. 

Table 6 Characteristics of the new material flow of subprocess finalizing 
castings in Hall B in terms of distance and transport time between workplaces (opt. B) 

Source: own processing 
Table 7 Comparison of the transport time and transport distance in the original 

and new organization of work in Hall B (Alternative B) 

Cast  
Original 

distance of 
positions (m) 

New distance of 
positions  (m) 

∆ 
Of distance  

(%) 

Original 
transport time  

(min) 

New 
transport 

time  
(min) 

∆ 
Transport 
time (%) 

A 269 267 - 0,7 13 11 - 15,4 
B 698 583 - 16,5 26 24,1 - 7,30 
C 519 398 - 23,3 25 16,3 - 34,8 
D 537 415 - 22,7 26 16,9 - 35,0 
E 614 389 - 36,6 24 16,6 - 30,8 

Together 2 637 m 2 052 m - 20 % 114 min 85 min - 24,7 % 
Source: own processing 

Table 8 Quantifying savings of costs achieved by the new arrangement of workstations 
in Hall B (Alternative B) 

Cast  Amount of  production 
(ton/year) 

Costs (C) to 1m 
to 1t in € 

Original year transport 
costs 

€ 

New year transport 
costs  € 

A 285 0,2 269*0,2* 285 = 15 333 15 219 
B 380 0,2 54 048 44 308 
C 305 0,2 30 988 24 278 
D 370 0,2 39 738 30 710 
E 370 0,2 45 436 28 786 

Together 184 543 € 143 301 €
Saving of costs 41 242 €, t.j. 22,4 % 

Source: own processing 

Cast Track Distance (D) 
Of poistions (m) ∑ D Transport time (TT) 

(min) 
∑ TT 
(min) 

A 1-4-3-12-13 42-73-128-24 267 2-3-5-1 11,0 
B 1-2-3-5-3-4-12-13 38-40-183-183-73-23-24 583 1,5-1,6-7,5-7,5-3-2-1 24,1 
C 1-2-9-11-3-12-13 38-52-44-112-128-24 398 1,5-2,4-1,8-4,5-5,1-1 16,3 
D 1-2-3-9-3-8-9-12-13 38-40-83-83-54-37-56-24 415 1,5-1,6-3,3-3,3-2,5-1,5-2,2-1 16,9 
E 1-2-3-5-6-7-12-13 38-40-183-22-57-25-24 389 1,5-1,6-7,5-0,9-2,6-1-1,5 16,6 

Together  2 052 m 85 min 
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5 Conclusion 

Implementation of new methods and solutions of enterprise processes are always 
confronted with some displeasure, but without the innovation, introduction of new 
solutions and methods in an enterprise can not improve the economic results, system 
of work organization, to achieve better performance, reduce energy consumption or 
increase productivity (Bigos , Kiss, Riko, 2002). Such a new method is the logistics, 
which has been applied also in solving the present problem. 

The aim of this paper was the material flow optimization of subprocess 
finalization of aluminum castings to achieve the reduction in transport costs, as well as 
reducing the transporting time. To achieve this goal, we developed two options for a 
new layout of workplaces Hall B, which eliminate the shortcomings of the original 
arrangement. Prevent backspacing of material by the same route that once passed in 
the finalization of casting, reduce transportation costs and time. The introduction of 
our proposals in company contributed to the optimization of material flow and thus to 
more efficient production process, finalization on the hall B. The net effect of our 
changes is estimated annual savings in transport costs of 42 242 € compare to the costs 
made in the original layout of workplaces in hall. 
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Abstract 

The aim of this paper is to suggest a solution for the optimization of material 
flow on the basis analyses of currently position material flow production of 
Aluminium casts.  This solution should remove reduction of crossing material 
flow, reduce of manipulation material path, and clarify of production. This 
solution should improve the company´s effectiveness production and its overall 
competitiveness on the market. 
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THE FORM OF REMUNERATION OPERATORS 
PROVIDING PUBLIC PASSENGER TRANSPORT 

SERVICES IN EUROPE 

Katarína KOŠŤÁLOVÁ 

1 Introduction 

In current time the topic about providing public transport is very valid because of 
Regulation (EC) No 1370/70. When the Regulation came into force in 2009 in 
Slovakia, situation of pricing has became complicated. Our operators were not ready 
for this change so before 2009 they have contracted their agreements for 10 years. 
After 10 years they would be able design price for transport performances correct with 
suitable contract. The contract should be awarded by competitive tender. Competitive 
tender deals with commercial principle – the principle of neutrality, it means, it 
doesn’t matter if the public passenger transport is provided by public or private 
operator. However in conditions of Slovakia, not every service can be provided by 
private operator. Because of this fact, mechanisms of securing transport services in 
case of low demand exist. One of the mechanisms is for example: granting exclusive 
rights or providing financial payment to operator who provides public passenger 
transport services. This principle is based on the Regulation which was mentioned. But 
there is one problem with determination of financial payment. The financial payment 
(the compensation) may not exceed an amount corresponding to the net financial 
effect. The level of net financial effect deals with a reasonable profit. The reasonable 
profit should depend on the risk of providing public passenger transport. In practice, 
the reasonable profit is a percentage of economically eligible costs. It follows, in order 
to operate the service more effective, the carrier obtains lower costs and it means: less 
profit. In other side, operators with higher costs achieve bigger profit. The position of 
these operators is better. Because of the fact, the reasonable profit should depend on 
risk carried by the operator of public passenger transport. 

1.1 Analysis of conditions for determining costs 
In case of determining costs, the level of costs (before negotiating parties of 

contract) is specified as follows: 



 

-39- 
II/2011 

 

• From the current level of the costs which deals with ensuring public services. 
• And from their comparison of the companies which providing public services 

in similar cities with respect legislative requirements. 
 

1.1.1 The determination economical price based on cost developments 
In case of determination price based on cost development it necessary to have 

development of costs (fig 1). 

Fig.1 Cost classification according to calculation formula in particular company (€) 

The name of cost 2004 2005 2006 2007 2008
Fuel 109 260 126 490 140 279 145 404 136 427
Tires 6 147 5 694 2 379 2 262 3 253
Other direct material 22 623 21 920 19 693 16 861 18 907
Direct salaries 6 102 6 297 6 458 5 951 6 343
Deprecation 2 112 1 973 4 249 4 907 5 875
Vehicle repairs and maitenance 28 171 58 510 34 033 28 606 32 723
Travel cost 451 509 523 574 583
Compulsory paytment from salar 2 297 2 204 2 255 2 101 1 917
Other costs 563 597 1 836 1 919 1 967
Operating cost 2 194 2 815 1 167 1 879 2 148
Administrative cost 731 783 552 665 686
Total costs 180 650 227 791 213 423 211 129 210 829

Actual costs

 

Source: [writer] 

From the point of economical factors, it is not possible to implement the 
development of costs from costs in absolute terms. The operator usually doesn’t 
realize the same driving performance every year. If costs are changed with the change 
of driving performance, variable costs are changed, too. Fixed costs (depend on time) 
are immovable. Ordinary fixed costs deal with vehicle. Reduced performance has only 
indirect influence to ordinary fixed cost. In case reduced number of vehicles, the 
ordinary fixed costs are decreasing. And because of this fact it is necessary variable 
costs formulate as a unit costs (€/km) and fixed costs formulate as a cost in €/bus. (The 
following table shows a distribution of costs.) In case of reduced performance in 
different years and the same number of vehicles, only variable costs were changed 
(fig.2). 
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Fig. 2 Calculated comparable costs in a particular company 

2003 2004 2005 2006 2007
Fuel €/km 0,2054 0,2456 0,2751 0,2891 0,2756
Tires €/km 0,0116 0,0111 0,0047 0,0045 0,0066
Other direct material €/km 0,0425 0,0426 0,0386 0,0335 0,0382
Direct salary €/bus 469,36 484,36 496,77 495,95 528,56
Deprecation €/bus 162,44 151,77 326,84 408,9 489,59
Vehicle repairs and maintenance €/km 0,053 0,1136 0,0667 0,0569 0,0661
Travel costs €/bus 34,67 39,17 40,26 47,86 48,59
Compulsory payment from salary €/bus 176,7 169,53 173,44 175,11 159,76
Other cost €/bus 43,29 45,89 141,24 159,95 163,92
Operating cost €/bus 168,76 216,51 89,77 156,55 179
Administrative cost €/bus 56,25 60,24 42,44 55,4 57,14

The name of costs unit
Actual costs

 

Source: [writer] 

An estimate cost for future period is necessary to realize with the greatest 
explanatory ability. The development every cost should overlay a line (curve). The line 
should have correlation coefficient as high as it is possible. Future costs will be 
determined by trend line (or curved line). 

1.1.2 Comparative costs of operator with costs of well-managed company 

Another way how to state economically eligible costs are comparative the level 
of costs assessed company with another companies provided public passenger 
transport. A requirement is to achieve a sufficient number of documentation from 
other operators. If these papers exist, so it is possible to calculate unit costs of each 
cost item. Reference of costs has disposable costs of cities from many regions; it is 
possible, in conditions of Slovak republic, to state for each cost the lowest and the 
highest level of costs. For example there is figure3. 
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Fig. 3 Example comparison of ratio indicators in €/km 

Fuel 0,2522 0,2522 0,3131 0,2757
Tires 0,0052 0,0014 0,0125 0,0072
Other direct material 0,0824 0,0004 0,1417 0,0525
Direct salary 0,148 0,1073 0,2042 0,1588
Deprecation 0,1044 0,0367 0,1668 0,0865
Vehicle repairs and maintenance 0,128 0,0032 0,2256 0,0944
Travel costs 0,0126 0,0009 0,0203 0,0131
Compulsory payment from salary 0,0516 0,0304 0,0682 0,0544
Other cost 0,0141 0,0141 0,1364 0,0531
Operating cost 0,1038 0,0155 0,1204 0,062
Administrative cost 0,0973 0,016 0,0973 0,0419
Total costs 0,9996 0,7525 1,0215 0,8997

The name of costs Specific 
operator

Min Max Average

 

Source: [writer] 

Based on these information it is possible to calculate unit costs of each cost item. 
Because of the authority has all information about costs other cities (in the region), he 
is possible to determine the lowest and the highest level of the individual costs. 

2 Analysis of risk and contract in public passenger transport 

An agreement from Europe must contain or should contain some risk. Contract in 
public passenger transport allocate financial risk. Various incentive mechanisms can 
also be added, such as quality incentives. 

If it is possible to determine some groups of risk influence, risk can be divided to 
two main groups: cost risk (its influence deals with total costs) and revenue risk (deals 
with total revenues from public passenger transport).  

Cost risk is divided into other parts (fig.4) and revenue risk is divided into two 
groups, too (fig, 5).  
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Fig. 4 Cost risk 

 

Source: [5] 

Fig. 5  Revenue risk 

 

Source: [5] 

Risk allocation and contract forms 

Risk can be shared and allocated in many various ways between an authority and 
a operator. There are three typical contract forms: 
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• Management contract: the operator carries no risk: it means, the authority 
bears both risk. 

• Gross-cost contract: the operator bears production cost risk, so the authority 
bears the revenue risk. 

• Net-cost contract: the operator bears both revenue and operation risk. 
 

Analysis of the conditions for the determination of reasonable profit 

The profit is characterized as the usual rate of return on capital in sectors in the 
Member State. In current time in Slovakia, all contracts from 2011 have contained 
percentage of profits from the costs. The level of the profit was approximately 3-5% 
from the costs. The similar system operates in EU countries (The Czech Republic, 
Hungary). For example in the Czech Republic, the level of profit is approximately 7, 5 
% per year from operation costs. In this country were accepted (in 2010) two 
regulations about: how to build a financial model and determination of the maximum 
amount of compensation1. 

Analysis of remuneration operators in selected countries  

The following analysis of remuneration operators of traffic service is compiled 
based on data available for selected cities 7 states, from which the analysis is compiled 
for a one state, which is not from EU. 

In Germany analysis is compiled for tree mounts. In the city of Elmshorn the 
operator receives a determined sum for running the bus system. As the sum is 
determined, he has no direct risk. The commercial risk of having less income because 
of fewer passengers is for the authority. Additionally the operator receives 0,35cent for 
each newly gained passenger during contracting period. Whereby, the basic of 
calculation is set within the first year of operation. A specificity of the German 
regulations, passenger fare compensations for the transport of school children and 
compensations for the transport of handicapped persons are paid to the operator 
directly. In Frankfurt the system is configured a little differently. Basic financial 
element of the contract is called basic payment for the operator. It is paid by authority 
and composed by price for each bus differentiated between buses types, price per 
scheduled kilometre differentiated between bus types, too. And then price per 
scheduled hour without differentiation. Gross cost contract is reduced income because 
of less passengers is the authority´s risk. The contract price cannot be renegotiated. If 
the payment turns out not be sufficient in the operator risk. Concerning quality a 

                                                 
1  The act  No 194/2010 and Notice No 296/2010. 
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bonus- malus system is applied which can lead to reduced or increased revenues for 
the operator. Bonus payment is limited up to 2 %, malus reduction up to 5 % of the 
annual financial payment. The next town Gifhorn (Sub- contracting by a public 
operator) is specificity that risk of increasing external imputes factors where influence 
by operator is weak is borne by operator via indexation clause. This indexation clause 
helps to operator to change his operating cost, but the index will only be adjusted one 
time a year.  

Switzerland: In this country is system compiled so that operator carries the risk 
on operational costs: personnel, energy, maintenance, etc. and is responsible for 
investments in busses and other operational assets. Operator (for example the city of 
Sundsvall) must increase patronage by 2 % annually. If the level is below 2 % they 
must increase the marketing effort up to max 4 % of subsidies.  

Netherlands: The city of Amsterdam together with the municipality of 
Amsterdam concludes a contract with the operator which defines the final total 
payment for transport services which may vary only n inflation. If the quality is 
reduced there is malus system in case the quality is increased they have bonus system. 

 United Kingdom: In London amount of payments, which includes the profit 
operator, depends of quality. London buses operate under a “Quality Incentive” 
contract, it means that operator are penalised for poor performance and rewarded  for 
exceeding threshold targets for on- time performance. In cases of particularly poor 
performance the authority can take a contract away from an operator as a last resort. 
Payments or penalties are depended on reliability of the bus services. This means for a 
low frequency service that as a target the service has to be 80% on time, an 
achievement of reliability of 82% will entitle the operator of an increase of the contract 
price by 1.5%, 84% reliability to 3% and so on. In case of unreliability, i.e. more than 
78% of the services are delayed, a 1% deduction will be undertaken from the contract 
price and an unreliability rate of 76% will lead to a 2% reduction and so on. Operators 
are able to earn +15% of contract price in bonus payments and penalty payments can 
be 10% . 

France: Analysis is compiled for the city of Dijon and Lyon. The operator 
suggests amendments to the services and fares and calculates the financial impact. The 
operator advises the authority in terms of investments. After agreement, all 
investments in new assets and renewal of existing assets are paid by authority and the 
investment plan is realised by the operator. Large maintenance is paid by the authority. 
Small maintenance is performed by the operator. Small investments in office 
equipment and the like are made by the operator. The operator keeps the revenues. If 
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revenues fall more than 5 % below the expected schedule, negotiations are opened to 
amend supply and payment. In the city of Lyon payment from the authority is depend 
on change in the average commercial speed of bus. Changes in the average 
commercial speed of bus in excess of +/- 0.3 km per hour lead to the opening of 
discussions on amendments to payments to the operator. 

Poland: Analysis of remuneration operators in Poland is compiled for the city of 
Krakow and Warsaw. In Krakow the authority defines the routes, fares and criteria like 
frequency, vehicle size and quality. The authority carries related  to the amount of fare 
revenues, too. The operator receives revenues and gets payment from the authority to 
cover costs. Fair profit is defined by the percentage. Incentive mechanism means that 
only penalties for bad quality. Incentive mechanism has influence to fair profit. Similar 
system has city of Warsaw.  

Spain: In the city of Oviedo for service quality taking as criteria the Quality 
index and the customer satisfaction index and it depends on the level of bonus or 
penalties. Incentives are +0.2% of operational costs and penalties are -0.1% of 
operational costs. The total contract price is divided into two parts:  

Fig. 6 Divided contract price in Spain 

 

Source: [5] 

It means: operator receives next payments:  

•  for publicity revenues 25% of the amount collected in publicity  
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•  for patronage varying from 20% to 40% of the average tariff by the 
additional number of   passengers.   
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Resume 

The problem which deals with pricing in public passenger transport is discussed 
in this article. This problem is a reset of Regulation (EC) No 1370/2007 and its 
application to practise. Because of unpreparedness carriers, Slovak agreements of 
2011 don’t accept the principle of neutrality and the reasonable profit is specified as a 
percentage of costs. The price in public passenger transport should depend on risk 
which is carried by the operator or by the authority. This risk must be allocated to 
every agreement contracted in Europe. Because of the fact that Slovak republic isn’t 
prepared to change pricing so the article states some manners of remuneration 
operators in Europe. 
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INTRODUCTION TO THE STORAGE COMPANY 
SEMIAUTOMATIC 

Iveta KUBASÁKOVÁ 

Semi-automatic warehouse system with high-density storage (shelf combination 
entrance with remote control trucks), which allows the reception and release of goods 
using electric cars, called the Radio-Shuttle. This movement carried out between the 
shelves without the need for self-service access aisle forklifts in the warehouse.  
The operator controls all movements of the trolley Radio-Shuttle by remote control, 
which commands him to enter, one controller can control several different trucks 
simultaneously.  
This system is based on the storage of goods with high density racks in specially 
designed trucks with satellite Radioshuttle and is used for 17 years. Shelves are 
constructed so that they could move the cart just below the nasal part of the shelf on 
which are placed in pallets. Path length along which the carriage moves and a variety 
of places is unlimited. Height of racking system is limited only by its own lift truck.  

Their contribution lies in the fact that the warehouseman does not have to deal 
with difficult and often dangerous placing the goods on the shelves at each other as 
closely as possible to effectively use storage space. In this system, the goods can be 
placed anywhere in the rack and lift it himself moved to the desired position. 

Fig 1 Radioshuttle in warehouse 

 
 

Radioshuttle trucks meet all European standards for rack systems are structurally 
designed to be easily moved using conventional handling equipment in storage. Their 
robust design of high-quality steel, allows sharing of large loads. They have non-slip 
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finish of avoiding slipping laden pallets. Maximum load capacity is either 1000 or 
1500 kg. Are electric vehicles powered by rechargeable batteries, wireless control and 
built-in laser sensors that are used for traffic management and control of the trolley to 
save the goods on the shelves. Basic movements truck operator controls the remote 
control that gives commands and can control more trucks simultaneously. Working in 
a warehouse with a temperature range - 30 ° C to + 30 ° C. The use of this technology 
is suitable for FIFO and LIFO systems. There are several original media, which vary 
according to size pallets, which can work. Identification of the type of pallets stored on 
a carrier is automatic. Most modern cars are moving at 1.1 meters per second, removal 
from office have a specific number of pallets and make an inventory of pallets. [3] 

Fig 2 

 
Booting into the store allows you to: 

• cancellation of streets crossing the aisles for lift trucks, 
• maximize use of warehouse space 
• storage storing various items of individual modules, 
• efficient and highly accurate system of income and expenditure 
• shorten the time required for dispensing of pallets, 
• reduce damage to the shelves, as the aisles used forklifts, 
• increased productivity is achieved because the increase in movement at the 

revenues and expenditures, 
• compatible with various sizes of pallets, 
• ideal for storage with a low temperature environment. 
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Fig 3 Basic dimensions for shelf 

 

Dimensions of section 1350 – 1620 
mm 

Free area within conduct 922 mm 
Width of columns 90 mm alebo 

110 mm 
Lowest level above the 

floor 
300 mm 

Pallet height - 
Minimum distance 

between pallets 
300 mm 

Wide pallet 1200 mm 
Wide within conduct 1148 mm 
Rate 9 mm 

1 Use of Radioshuttle in companies 

System FILO (First In Last Out) - way of storing goods FILO lies in the fact that 
the goods are to be deposited in the last shelf in the order will be withdrawn from the 
rack first. Such a design allows the construction of a much longer shelf without having 
to Via streets, with access from one side. While most of the shelf space occupied by 
store. For handling operations not need a large number of handling equipment. It 
allows better use of time and space trolley depot. 
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Fig 4 

 
FIFO system (First In First Out) - FIFO method of storage of goods is that goods 

that is stored on the shelf as the first in the order will be withdrawn from the rack first. 
In this case the carrier Radioshuttle used to transport goods from one side of the shelf 
on which the goods on the shelves being added to the other side, from which the goods 
were taken. [2] 

Fig 5 

 
Combined system - in this way is to use a combination of storage media using 

classical Radioshuttle and shelf storage. Storage space is not used as effectively as in 
previous cases, but is tailored to storage. In smaller amounts is preferable to manual 
handling of goods in the higher floors and shelf are preferred carrier of goods. Types 
of racks in this case may include streets or tunnels. 
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Fig 6 

 
The introduction of BT Rradioshuttle need special storage facilities equipped 

with racks that are related with this system. The solution is designed for the system, ie 
FILO.: Lift trucks access to the shelves on one side. 

Lack of storage capacity has forced the company Rajo in time of economic crisis 
to seek new solutions. Storage space cold store dairy companies have been inadequate 
capacity-and therefore the company decided to implement warehouse extension. The 
company set a few basic requirements, which included mainly the maximum use of 
capacity additions for storage space, the type of shelf for less stable range (PET 
bottles, etc.) Presentation tables and simple operation aisle racking system. The storage 
facility has used several types of business warehouse shelves, but look for new 
solutions that take into account any new requirements. Rajo was interested in the FIFO 
storage system with the possibility of picking order picking tunnel with a maximum 
volume using the specified storage area. [4] 

Requirements of Rajo communicate several suppliers of rack systems, they 
conducted a selection procedure in which different companies are suggested various 
alternatives. Among the crucial criterion in choosing a supplier, mainly belonged to 
the company reputation, price, experience with this type of rack in Slovakia and 
service. Transport pallets inside the rack unit provides satellite trucks from Toyota 
Material Handling Slovakia. In early 2009, Toyota introduced the so-called system of 
Raja. high-density storage Radioshuttle. The role of Toyota's stock was to complete, 
which should be used and the maximum in terms of removal from storage and 
warehouse goods.  

The satellite truck is operated by wireless remote control from a position of the 
forklift operator. The system can operate in FIFO mode - with the collection at the 
opposite end of the channel as stored or LIFO - the collection to the same end of the 
channel. The satellite truck is powered by energy from maintenance-free gel batteries. 
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Charging and battery replacement is quick and simple operation, battery capacity is 
sufficient for one shift. The satellite truck has a load capacity 1.5 t. 

Radioshuttle system, designed for the company Rajo, consists of two parts. The 
upper section allows storage to store pallets in five levels above you. Individual levels 
of incorporation in height 3000 mm, 4650 mm, 6300 mm, 7950 mm and 9800 mm. 
Overall frame height is 10 805 mm. Used the FIFO storage system, each channel can 
be split and create two sub-channels. At the bottom of the picking is picking tunnel, 
protected by netting in the estuary catchment shelves. 

The capacity of the warehouse is 660 pallets in total 55 channels. Rajo company 
uses three types of pallets. For a variety of dimensions 1200 x 800 x 1550 mm and 
1200 x 800 x 1000 mm are designed for 11 channels, which have a capacity of 132 
pallets of each type. For a variety of dimensions 1200 x 800 x 1350 mm is for 33 
channels with a total capacity of 396 pallets. 

Order picking section has 22 sub-channels, each of which has capacity of 4 
pallets. Total warehouse capacity is therefore 748 pallets. Assuming the flow of 200 + 
200 pallets per 24 hours of Rajo was designed to use two satellite trucks type RS10, 
which was also accepted. [5] 

The system is more favorable to less stable pallet or pallets to sensitive goods. 
During the construction and installation appeared to change the requirement of storage 
in certain channels from the FIFO to LIFO. This change was implemented with 
minimal modifications, since the storage system can operate in both modes. 
Production of the rack structure at the factory lasted for about 12 weeks, the actual 
installation in the company Rajo 10 days and 14 days of trial operation. As mentioned 
above, storage of Rajo using several kinds of racks. Different types of products 
actually requires different ways of dealing with various shelves. When comparing the 
running Radioshuttle gravity roller rack system is cheaper and safer Radioshuttle when 
handling the material. Unlike other system has the advantage that it does not go into 
handling truck lanes, and this does not damage or deterioration of goods and shelves. 
Increases in production volumes, accelerating the movement of goods, the ability to 
effectively and promptly respond to customer requirements, these are just some of the 
factors recorded involvement in warehouse automation processes. A few years ago in 
Slovakia is only very slowly managed to promote a supplier of such solutions. 
However, the situation starts to change and manufacturers in particular are beginning 
to realize the benefits of automating storage processes. Rajo Bratislava dairy company 
belonging to the German group Meggle, despite the economic crisis, decided to invest 
in expanding production and improving the storage process. For example, improved 
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the quality manufacture of yoghurt, Raja also launched a line of boxed milk production 
with screw caps. Investments were in expansion and storage, where, a new semi-rack 
system or automatic Palletizers. 
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Resume 

The system with Radioshuttle trucks meet all European standards for rack systems are 
structurally designed to be easily moved using conventional handling equipment in storage. 
The satellite truck is operated by wireless remote control from a position of the forklift 
operator. The system can operate in FIFO mode - with the collection at the opposite end of 
the channel as stored or LIFO - the collection to the same end of the channel. This system 
bring some optimal reasons for warehousing in Slovak companies. 
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SIMULATION AS A SUPPORT TOOL 
OF MANAGERIAL DECISION-MAKING WITH 

APPLICATION IN CONDITIONS OF TRANSPORT 

Viliam LENDEL – Peter JANKOVIČ 

1 Introduction 

At present, using computers and specialized software is essential component of 
the manager as well as members of his team. The main prerequisite are the modern 
information technologies to enable rapid exchange of data and information, creation of 
documentation, archiving and sharing prior knowledge. Computer simulation is now 
used in several disciplines such as physics, chemistry, economics, but also psychology, 
sociology, and other operational research. The paper will focus entirely devoted to 
computer simulations. 

The main aim of this paper is to highlight the possibility of using simulation as a 
support tool in the management and transport. Practical applications of simulation in 
transportation to serve as a practical tool for decision making at various stages of 
management of transport company, as well as the transport itself. The aim is to give 
instructions transport manager for the successful use of simulation methods. 

Solution of the examined issues in the paper requires the use of several methods 
depending on the character of each part of the solution For the acquisition and 
collection of information were used method of analysis of documents (when analyzing 
current and historical data relevant to the issue). For solve of the problem were used 
methods of induction, deduction, synthesis, abstraction and modelling. 

2 The analysis of the examined issue 

According Všetečka (2007) a simulation is support tool that allows testing the 
effects of different decisions on the simulation model. The principal value of 
simulation lies in its ability to reduce risk through the possibility of examining the 
behaviour of the system after the implementation of measures, respectively after 
applying the changes. Based on this insight into the future can be removed in advance 
of any problems. 
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The basic principle of the simulation is to simplify of the real system by creating 
a simulation model describing the specific characteristics of the real system that are 
the subject of simulation. The implementation of simulation experiments occurs after 
authentication and verification of validity of the simulation model. The results of these 
experiments will bring improvements to the possibility of different simulated system 
and verify their impact on the modelled system. Achievements of the experiments are 
re-applied to the real system to improve its properties. Fig. 1 presents some definitions 
of simulation. 

Fig. 4 Some definitions of simulation 
Author(s) Definition 

Jerz 
(2011) 

Simulation allows to create a model of system, respectively process that 
provides information about the behaviour of system in time, to experiment 
with it using a computer and an analysis of the results of experiments to 
answer questions like "how the system will behave if we do a particular 
change." 

Dlouhý 
(2005) 

Simulation is a numerical method of complex stochastic dynamical 
systems using probabilistic experimenting with computer models. 

Paholok 
(2008) 

Simulation is a scientific method, as it constitutes a way of gaining 
knowledge in the world. At a certain level of simplification to it can be 
said that a simulation represent an experiment with the model. 

Source: [5, 8, 11] 

Všetečka (2007) mentions the following reasons, which show an advantage of 
simulation learning experience before experimentation in real life: 

• Lower financing costs, 
• Speed (simulated time can run much faster than real time), 
• Simulation of a very wide variety of options, 
• Security (can be simulated catastrophic variant), 
• The possibility of analyzing and planned systems that do not exist. 
When using computer simulation is necessary to realize what it can achieve, 

where can be using this tool as a support, and conversely where the method fails. 
Strengths and weaknesses of computer simulations are presented in Fig. 2. 
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The main phase of simulation studies are:  

1. Definition of the problem, 
2. Create a simulation model, 
3. Specification values of variables and parameters, 
4. Simulation (calculation results), 
5. Proposal (requirement) of new experiments. 

Fig. 2 Strengths and weaknesses of computer simulations 
Strengths Weaknesses 

• The possibility of solving analytically 
intractable tasks 

• Facilitate the solution of difficult 
resolvable tasks 

• Standardization of some quantitative 
parameters, 

• The process of creation model help to 
discover and specification of new facts, 

• Extension of the prediction even in areas 
where there is a fair use of deductive 
methods and deterministic models. 

• And others. 

• The disadvantages of the 
commonly known problems 
using the model 

• The possibility of failure in 
the process simulation of 
extreme events, 

• The possibility of 
manipulation 

• Methodological complexity 
methods 

• The method is not general, 
• And others. 

Source: Prepared by [11] 

The simulation model differs from other methods that must be precisely designed 
for each problem situation. Its core simulation is providing a combination of values of 
input variables to generate possible outcomes. Chromjaková (2011) points out that the 
simulation is a tool that will directly get the optimal solution. It is rather a support tool 
that helps the manager to test effects of their decisions on the simulation model.  

It also draws attention to two basic rules which apply in the application of 
simulation: 

1. The benefits obtained by applying the simulation should be greater than the 
costs necessary to carry out simulations and improvements in system, 

2. Simulation should be used in the early stages of processing the project. 
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3 The application of simulation in management and managerial decision 
making 

Simulation models have a wide range of practical uses in management, 
economics and finance. In the following, attention will be devoted exclusively to the 
management.  

In the management process a manger often must decide in difficult situations. In 
particular, decision-making under conditions of uncertainty and risk requires the 
application of computer simulation.  

The first area is the area of the utilization logistic management, specifically in 
determining the optimal number of stocks. Impact on it several factors. The incidence 
of demand and its size and the size of supply is a random variable, inventories consist 
of many products from different vendors and products to the manufacturing process 
assemble, stocks degrade over time and under.  

The second area is the use of computer simulation of its application in queuing 
theory. This theory reviews process, which leads to the accumulation of the 
requirements of the limited capacity of the operator. Computer simulation is used 
mainly in cases where the service time is a random variable, there are many different 
types of requirements, the intervals between arrivals of requests is a random variable, 
parameters of the distribution of random variables during the simulation may vary, and 
so on. [11] 

Computer simulation can also be used in the process of product management, 
especially in the case of complex production processes where it is necessary to 
determine the optimum order in which products will be on the production process 
equipment. [12] According Chromjakova (2011) computer simulation of production is 
actually a "test factory" on a computer, for example, which helps verify the effects of 
different management strategies.  

Area of financial planning also provides many opportunities for the application 
of computer simulations in particular because of the significant number of situations 
where certain, where the randomly inferior process can affect the future financial 
indicators of business (e.g. staff leave, the level of demand, etc.). As an example, the 
method of Cash Flow at Risk, where the simulation can be made that at a certain level 
of likelihood of Cash Flow shall not exceed a certain level.  

Very significant utilization has computer simulation also in the process of project 
management, especially for critical path method - CPM (deterministic duration of the 
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periods of activities) and methods of PERT (stochastic time duration of the activities). 
These methods provide a time analysis of the project by the cash flow analysis, cost 
and resources. Dlouhý (2007) points out that normally the compilation of three 
possible scenarios, and optimistic, most probable (typical) and the pessimistic version.  

Computer simulation is widely applied in the risk management. Managers must 
often decide in terms of risk, while it increased responsibility lies with the 
administrative decision. It is through computer simulation manager can detect the 
possibility of unexpected events, take a view of the severity of catastrophic scenarios, 
and so on. Computer simulation is now an irreplaceable position in particular in 
managing financial risks. [11] 

Jerz (2011) is devoted to possibilities of using simulation to improve business 
processes. Simulation experiment as a tool for process improvement provides 
information on the use of individual elements of the system, as well as the whole 
process, for example the intermediate times of products, costs, number of products and 
so on. Jerz (2011) points to the undeniable benefits of simulation in the form of 
authentication options due to the change attribute of the element or attribute activities, 
i.e. measures in a particular system to run the system as a whole, respectively process.  

Computer simulation has its application in the case of management of the 
transport company, whether management of the traffic. The following section of the 
paper is focused to just possible applications of computer simulation in terms of 
traffic. 

4 Using the simulation in traffic conditions 

In the planning process of traffic systems is using of simulation tools much more 
important. Nowadays any important decision can’t be realized without detailed 
modeling using computer simulation. Utilization of computer simulation mainly 
depends on concrete kind of problem about which it is needed to decide. Frequently 
it’s used by infrastructure reconstruction, supposed increasing the traffic and verifying 
crisis scenarios. 

Between basic possibilities of using the computer simulation in traffic belong: 

• Container terminals, 
• Marshalling yards, 
• Traffic in industrial facilities (e.g. Steel mill), 
• Stations for passengers, 
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• Passengers movement, 
• Service centres (e.g. Train Care Centres), 
• Road traffic, 
• Airports. 
Of course the possibilities of using depend on the concrete place, which is 

operated by a manager. Developing the simulation study gets the management of the 
company many informations, that weren’t originally required. These informations are 
often important. Simulation studies are mostly made complex, thus many areas are 
optimized simultaneously (personnel, technological processes, traffic infrastructure) 
(Fig. 3 and Fig. 4). 

Fig. 3 Graphical protocol from detailed simulation run 

 
Source: [3] 
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Fig. 4 Numerical results from detailed simulation run 

 
Source: [3] 

Between the basic possibilities of simulation using in the companies belong:  

• The decision about building suitable traffic infrastructure with sufficient 
capacity, 

• Verifying possibilities of existing infrastructure of supposed increasing 
requests, 

• Testing the crisis management (f. e. the evacuation of population), 
• Finding the insufficient using of resources (personnel, cars, locomotives, 

wagons…), 
• Finding the bottlenecks in the traffic, 
• Optimization of moves and technologic processes. 
In container terminals, for management it’s important to determine the structure 

and count of employees. With the assistance of detailed microscopic simulation 
models it is possible to recommend for the management the count of drivers of cranes, 
container manipulators, locomotives etc. Modern simulation tools allow modeling also 
the work shifts and their work pause. Obtained informations allow management 
projecting work shifts. Also it is important to determine the count, structure of storage 
capacity and their deployment. Not used the storage capacities increase the operation 
cost for container terminal. The containers are often stored on each other. For the 
removing the bottom container it is necessary to transfer all containers stored above it. 



 

-62- 
II/2011 
 

Using the right method of container storing can be the count of redundant crane moves 
significantly decreased. 

In the marshalling yards and container terminals there are for the management 
important the decisions about the count and position rails. In the history was the 
needed count of rails estimated using mathematical methods. Created yard had a large 
capacity reserve. The consequence of this was a lot of ineffectively invested money. 
The results of simulation studies allow very precisely modeling many variants of yard 
and to choose the most effective variant. The financial save of non-using switches and 
tracks is giant. If we suppose the traffic capacity increases, it is needed to determine 
how many infrastructures must be constructed. Possible saving costs are greater, 
because the building costs are saved. Using the simulation we get also the informations 
about using the individual tracks. The management of company gets the possibilities 
for qualified decision about the most effective variant.  

In industrial facilities the management of the company has to decide many 
questions related to traffic infrastructure. It’s necessary to specify position and 
parameters the infrastructure. Also it is needed to choose technological processes of 
individual traffic elements transfer. The optimization of moves can bring the saving 
costs. There aren’t any easier and more precise possibilities to get these informations, 
than using the computer simulation. The price of specialized transport equipment is 
very high and the mathematical approximation of the required count is inaccurate. For 
example the steel mill, where the separately steel rolls are transported using 
specialized cars. These cars are made to order. The move of these cars is automatic. 
The simulation results are the informations about the necessary count of the cars and 
also about the suitable method of automatic move control.  

By buildings projecting for many people (underground stations, rails stations, 
shopping centers) it is necessary to determine, whether the projected capacity is 
sufficient, whether the parking places for customers will be enough, whether long lines 
in front of lifts won’t be created. 

In the area of road traffic there are lots of possibilities how to use the computer 
models. The road simulations are used especially in planning road construction, but 
also in planning of new buildings construction, where we suppose traffic increasing 
(shopping centers, large companies, distribution centers and storages). This is much 
more difficult creating the simulation models. Many simulation tools don’t have 
support for the simulation the road traffic. A lot of complications implicate a lot of 
collision places, a lot of road rules and human factor in driver decision. Insufficient 
verifying of capacity possibilities in traffic infrastructure can cause the traffic jam after 
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finishing roads creation. The solution requires additional construction work. With 
helpful simulation study it is often possible to realize fully functional solution without 
increased cost. Traffic jams would be detected already in the phase of simulation 
model creation and the project would be revised. The costs for computer experiments 
are with building costs negligible (Fig. 5). 

Fig. 5 Simulation run of road traffic 

 
Source: [3] 

In the air transport simulation models are mainly used for verifying capacity 
possibilities of airport. The management of airport often asks, whether investment in 
new runways will be returned, whether they are really needed. 

5 Creation of simulation models of transportation systems 

If the management of company decides, to use computer simulation, it has two 
possibilities how to do it. The study can be created by specialized consultation 
company or the company buys needed software and the study will be created by its 
own employees. The choice depends mainly on how quickly the company needs to get 
the informations, how much can it pay, but also on the company size. 
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On the market place there are many consulting firms, that supply complete 
simulation study. When selecting a suitable company should be especially important 
for the management of the references already made contracts.  

At the process of creating of simulation studies should to be partially involved 
employees of the company. They provide all necessary information and with their help 
the results may be relevant and useful. 

The process of creation the simulation study can be divided into several phases:  

• Collecting information about decisions, which are required. Collecting input 
data and informations about the company operations. 

• Preparation of the simulation model. Programming activities. 
• Verification of simulation results. 
• Creating the simulation study and results  
The management gets in a very short time a large amount of useful information. 

Often the results about possibilities for savings are surprising. This procedure is 
suitable for businesses that need urgent simulation studies, haven’t their own IT 
department, or don’t plan in the future to use the simulation in its decision.  

In the event that the company has its own IT department and in the future it plans 
using simulation models, may be better for it to purchase the necessary software and to 
educate its own staff. First it needs to choose a suitable simulation tool. The next step 
is a good staff education. Employees will be able to create the required simulation 
models. This procedure is much more difficult in time, but cheaper and in the long 
time more advantageous for the company. Nowadays it is possible to purchase many 
simulation tools (Arena simulation software, VisSim, FlexSim, Plant Simulation...). 
They differ mainly in visualization capabilities of the simulation run, in detailed 
simulated environment and price. For simple simulations is suitable "Arena simulation 
software", which allows to model the individual processes. Can be used for partially 
optimizing the process of storage and working. Its use for road transport is very 
limited. For more detailed simulation it is necessary to use more tools sophisticated 
(VisSim, FlexSim, Plant Simulation…). Working with these tools requires a technical 
educated people. They must learn to work with this tool.  

According to requirements of the management it is possible, that the company 
orders its own simulation software. This software will be specifically tailored to its 
needs. Thus created a simulation tool will be very easy to use and allows in the future 
creating additional simulation models. The production process of simulation tools is 
time-consuming as all the details have to be negotiated (method of control, simulation 
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input parameters...). This solution is also expensive. The software can be used also by 
less technical educated people and it is the company's significant investment in the 
future. 

In the recent past the simulation results were important. Nowadays it is almost 
always required the visualization of the simulation run. Visualization can be 
schematic, 2D (Fig. 6) and 3D (Fig. 7). Schematic visualization provides only basic 
visual information about processes during the simulation run. Using 2D visualization 
is possible to see the exact location of individual transport elements in space. It is often 
used, for its simplicity and clarity. The most ideal is 3D visualization, when the user 
can see every single detail of running simulation. Although it is most detailed it often 
provides less information simultaneously. In the simulation model it is not appropriate 
to use only 3D visualization. 3D visualization is only complementary to 2D 
visualization. If the 3D visualization is necessary, it’s better to use an external 
company that created many 3D simulation models before.  

Fig. 6 2D visualization of simulation run 

 
Source: [3] 
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Fig. 7 3D visualization of simulation run 

 
Source: [3] 

6 Conclusion 

Manager using the simulation models getting into the hands a very effective tool 
for decision making, particularly in terms of risk and uncertainty. Computer simulation 
is widely used in the management and transport.  
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Currently, there is the creation of procedures, methods, support tools and 
software products that enable and accelerate the optimization process to improve the 
exclusion of humans from the process, automating or at least some activity. However, 
the role of man and continues to play an important role.  

It also leads to extension of the traditional application areas of simulation in the 
following directions (Chromjaková, 2011):  

• Tool for analyzing and improving production  
• Tool for investment decisions,  
• Tool for communicating, explaining and teaching,  
• Tools for promoting thinking and decision making.  
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Resume 

The paper deals with analysis of the possibilities of using computer simulation 
methods in management. A substantial part of the paper is devoted to specific 
applications, especially in management and transport. Gradually, in the paper are the 
definitions of terms the simulation and management, showed application areas of the 
simulation in conditions of management and transport. 
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GAME-THEORETIC FRAMEWORK WITHIN THE 
PROCESS OF SUBCONTRACTORS’ NETWORK 

ORGANIZATION 

Karolína MUŽIKOVÁ 

1 Game-theoretic approach in business practice 

Game theory studies processes of interactive decision making. These are 
processes in which decisions made by different decision makers have influence on the 
total final result of the decision-making problem solution. Success and satisfaction of 
each decision maker do not only depend on his individual approach to the problem 
solving. Results which he might achieve are highly affected by decisions made by 
others. This influence could have various forms. 

Game theory is originally a discipline of applied mathematics. It is often 
regarded as a quantitative field in the operational research. It offers wide range of 
concepts, principles, methods and techniques which improve the process of decision 
making and help to find relevant effective decisions. 

But game theory also proceeds from complicated philosophical, psychological 
and sociological background which should be investigated as an initial departure point 
of every game-theoretic application on decision-making problems. Because of this 
general background, game theory should be beneficially applicable in different fields – 
in management, business practice, microeconomics, political science, international 
policy, environmental policy, evolutionary biology, etc. 

The significance and importance of game theory application in management and 
business practice grow with high financial amounts associated with business decisions, 
quick variability and global character of competitive environment, and also ethical 
aspects of business failures. 

This paper is organized into two main sections. First section offers a description 
of chief activities which are gradually employed during business interactive decision-
making processes – bargaining, contracting and bidding. These activities represent rich 
areas for game theory application and are extensively dealt in game-theoretic literature 
[1, 3, 5, 6, 7]. The second section describes the application of the introduced game-
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theoretic framework of bargaining, contracting and bidding in the process of 
subcontractors’ networks organization. 

1.1 Bargaining 
Bargaining is an activity during which the decision makers (hereafter called 

players) involved in the interactive decision-making situation (hereafter called game) 
negotiate over a division of a total result (also called pay-off) obtained by a decision-
making problem solution. Obtained total pay-off is determined by all players’ 
individual decisions (also called strategies or actions). 

Only a few real business games should be characterized by a strict antagonistic 
character, where the loss of one player equals the gain of the second one (usually in 
sports). It is more common that the obtained pay-off is variable and it is not a constant 
amount for every possible combination of strategies. Such games are called nonzero-
sum games [5] or according to Schelling variable-sum games [8]. Pay-off changes 
depending on selected strategies. 

This interesting effect is often called the pie effect [5]. McMillan suggests that 
playing such game can be compared to dividing a pie whose size can increase or 
decrease as a result of the players’ actions. Players’ common interest is to maximize 
the total size of the pie, i.e. the total pay-off. But these same players also have a 
conflicting interest based on the division of the pie, i.e. on the determination of 
individual pay-offs. The problem arises as the players’ attempts to increase their 
individual pay-offs might have the side-effect of decreasing the total pay-off [5]. 
Wright suggests another interesting point about it. He proposes that every variable-
sum game contains a zero-sum sub-game [8]. This means that in every joint 
cooperative attempt there is an individual competitive component. This is an important 
conclusion which opposes the generally accepted dichotomist view that games are 
either cooperative or non-cooperative. Also Brandenburger and Nalebuff devoted part 
of their work to this approach and developed the concept of coopetition where players 
have to cooperate and compete at the same time [2]. 

Bargaining should be also regarded as a type of communication among players. 
This communication might consist of several rounds of offers and counteroffers. For 
any negotiation to be potentially fruitful there must be some overlap of players’ 
interests [5]. It is evident, that bargaining could take a lot of time but also a lot of 
effort. Each party hopes that the costs of negotiating will be outweighed by a more 
favorable final agreement [3]. Game-theoretic principle of looking ahead and 
reasoning back can be very usefully applied. By means of it, players look ahead into 
the future and consider possible offers, counteroffers and total results. They try to 
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guess others players’ expectations and their willingness to settle with a certain 
agreement. Then they propose just-acceptable offers and the game may end in the first 
round which is mutually beneficial. A bargaining agreement is generally reached when 
the bargainers’ expectations are coordinated and they converge [5].  

There are several bargaining techniques which can significantly improve player’s 
bargaining power. According to [3, 5] the sources of bargaining power and techniques 
which provide this power are: 

• Alternative outside opportunities - It is useful when player improves his 
fallback options, has a wide range of choice and is not dependent on his 
unique opponent player. This can be achieved by generation of competition 
on the opponent’s side of the bargaining table [5]. 

• Costs of delay - For every game participant it is better to reach an agreement 
sooner than later. The more impatient one player is, the better for the other. 
Not to be dependent on the quick agreement is of great advantage. 

• Commitment – It is usually represented by a take-it-or-leave-it-offer which 
represents situation when one player commits himself to a certain position. 
Such announcement and its author have to be credible. It seems paradoxical 
to optionally loose flexibility, but if it is responsibly prepared, it is effective. 
In literature, various means how to achieve commitment are dealt [3, 5, 6]. 

• Deadline - Having the right to make the last final offer can be very useful. 
But it depends on the situation. Dixit and Nalebuff analyze when it is better 
to make the first offer and when, on the other hand, it is more useful to have 
the last word. 

• Asymmetric private information - Players in the game have some information 
available to all and each one has also his own private information. Bargainer 
can get a better deal if his information is private rather than public. Literature 
provides partial strategies for reducing informational handicap or strategies 
for exploiting an informational advantage [1, 5, 6]. 

• Degree of risk aversion - Players usually differ in their attitude to risk and 
degree of risk aversion. Such dissimilarity increases the opportunity for 
mutually beneficial and gainful agreements, because some insurance about 
risk sharing can be introduced. 

• Focal points - They represent a specific particular payoff distribution in the 
bargaining situation which is given e.g. by mathematical symmetry, principle 
of reciprocity or by social convention. Generally, such divisions are attained 
instinctively. 

• Aggressive approach - Techniques belonging to this group are on the edge of 
ethical business behavior. They include manipulation, bluffing, worsening of 
opponents’ positions instead of improving own position. 
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These techniques can form various effective bargaining strategies. It is of key 
importance to remember that there are not any universal bargaining strategies. 
Bargaining strategies have to be settled by ad hoc manner according to games’ 
properties. They would not be usually effective if the opponent player uses the same 
technique at the same time. For example simultaneous application of commitment 
technique leads to a game called brinkmanship (among others, this game describes the 
escalation of conflict during the Cold War). 

1.2 Contracting 
Contracting is an activity of a certain contract formulation and establishment. 

Contract can also be the purpose of the whole bargaining activity. Most of business 
decisions involving different partners and subsequent activities are based on written 
contracts. 

McMillan indicates contracting as a principal-agent problem. The principal is 
the player (person or organization) designing the terms of the transaction so as to 
induce desirable behavior from agent(s). The principals can for example be company’s 
stockholders, employers or sales managers. [5]. A disadvantage of the principal is that 
he cannot monitor and consider all random factors affecting agent’s performance and 
does not know his productivity in advance. On the other hand, his advantage is that he 
is more tolerant to risks because his activities are usually diversified. 

The agent is the player (person or organization) performing the task. For example 
agents are managers, employees or salespeople. [5]. Agent possesses important private 
information about his motivation to his task performance. This is a source of his 
bargaining power during the contracting. He may be handicapped by random effects 
on his performance and output. He is very sensitive to potential risks. 

The positions of principal and agent induce some overlap of interests. The 
principal wants the agent to reveal some indications about agent’s future performance.  
The agent is more willing to it because he needs some risks protection which could be 
sufficient reward for agent’s private information disclosure. This may lead to win-win 
solution. To summarize it, contracts perform multiple functions. Contracts: 

• Specify activities to perform,  
• Clarify conditions and rules under which activities are exerted,  
• Assess desirable objectives, 
• Determine financial specifications of the whole transaction, 
• Represent the essence for performance incentive schemes, 
• Help to align aims and interests of the players involved, 
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• Can elicit private information, 
• Can incorporate the issue of risk sharing. 
There are several motivational instruments and incentive schemes for inducing 

desirable behavior. Each instrument or scheme is suitable for specific situation.  

Theory also provides various types of contract designs which can serve for 
different purposes. McMillan describes: 

• Fixed-price contract where the transaction payment is fixed in advance, 
• Cost-plus contract which fully covers realized costs and pushes all the risk at 

the principal, 
• Incentive contract which represents an intermediate form among preceding 

two designs. 
Naturally, every motivational instrument, incentive scheme and contract design 

has to be thoughtfully selected during the contracting activity according to the game’s 
properties. 

1.3 Bidding 
Activity of bidding is present in those bargaining situations where there is a 

competition on one side of the bargaining table. These situations are called auctions. 
From game-theoretic point of view, bidding exerts in games which have at least three 
players. 

One player should be regarded as a designator of the game (also called 
auctioneer). He is definitely in a strong position and usually offers and sells something 
(e.g. product, task, company, collaboration). The other two players (also called 
bidders) compete for the offer. The most common bidding application is in official 
auctions but a lot of business negotiations have a competition aspect as well, because 
usually there are some alternative trading partners. 

The essence of any bidding situation is that the bidders value the offered item 
differently, but no one knows exactly how highly anyone else values it. Deciding a bid 
is a decision-making problem under uncertainty. The bidder may not be sure of the 
value of the item, he does not know the others’ valuations and he does not know how 
high to bid in order to win. [5]. 

It is possible to classify auctions. According to the source of uncertainty, there 
are [5, 7]: 
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• Private value auctions where valuations are specific to the bidders who 
individually assess the item according to their own perceptions. Bidders 
differ in their values for the item. 

• Common value auction where valuations at the time of bidding differ because 
the bidders have access to different information about the true value of the 
item. The item has a single though unknown value and bidders are trying to 
guess the same valuation. 

According to the formal course of auctions there are two basic auction types [5, 
7]: 

• Open auction which is sequential. All bidders know the current best bid and 
can bid higher. Bidding continues until only one bidder remains and then he 
pays the last price called. 

• Sealed-bid auction which is simultaneous. Every bidder submits a single bid 
privately and highest bid wins. This type of auction should also be held for 
several rounds. 

In spite of the lack of information in these bidding games, additional 
considerations of competition and cooperation have to be taken into account, because 
coalitions (or collusions) may arise. They may be either tacit or explicit.  Tacit 
coalitions should be in conflict with law. In tacit coalitions players might conspire to 
refrain from competing [5]. Explicit coalitions usually have some official formal 
public structure and their members usually officially cooperate in various business 
activities. Explicit coalitions may even have very sophisticated structures like 
partnerships or strategic alliances. Coalitions are definitely sources of bargaining 
power mainly because they held some private information and members of coalitions 
usually act coordinated. 

On the other hand, coalitions have to face the threat of the prisoners’ dilemma 
(PD), because some members may not withstand the temptation of betraying the 
fellow-members and abuse their confidence in order to get the upper hand in the game. 
Tacit coalitions members have an incentive to bid above the pre-agreed collusive price 
[5]. Literature provides approaches how to escape the PD [3, 5, 6]. The most common 
way for it is repetition of an interaction and building of an ongoing relationship. 
Mutual trust, honest behavior, reputation and credibility are important powerful 
phenomena for successful escape from the PD. 

2 Game theory and organization of subcontractors’ network 

The preceding part offers a general insight on game-theoretic framework which 
is linked to bargaining, contracting and bidding. It is shown that bargaining is a rather 



 

-76- 
II/2011 
 

sectional activity and effective bargaining has an impact on both successful 
contracting and bidding. This part provides an application of described theory to the 
problem of organizing a network of subcontractors. 

2.1 Characteristic of subcontractors’ network 
One player should be regarded as an original equipment manufacturer (OEM). 

Other group of players are suppliers which may be organized into several tiers in 
decentralized systems. OEM is the producer of the final product that carries its brand 
and it purchases components, modules or whole projects from first-tier suppliers [4]. 
These first-tier suppliers buy their components from second-tier suppliers, and so forth 
[4]. In order to guarantee efficient supply, OEM has to work closely not only with the 
first-tier suppliers, but also support them in having efficient and effective supply chain 
relationships with their second and other tier suppliers [4]. The last group of 
significant players are suppliers’ competitors. The simplified model of this proposition 
of subcontracting hierarchy is on Figure 1. Multiple sourcing and procurement 
competition as two possible fields for game theory application are marked on the 
figure and investigated further. 

Fig. 1 Model of subcontractors’ network 

 
Source: [own elaboration] 

The extension of this basic structure may arise when OEM’s competitors are also 
investigated or if OEM makes direct contacts with some second-tier suppliers and 
bypasses the first-tier layer. 
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2.2 Application of game-theoretic principles 
The theoretical foundations are applied to the selected game, i.e. on the problem 

of organizing a network of subcontractors. At first, some terminology adjustments are 
needed. Theoretical concepts of principal, agent, auctioneer and bidder are 
investigated in the example’s context. 

OEM is definitely a principal in this game. It is typically a large and weighty 
company in a strong bargaining position who designs a contract and specifies all 
conditions of a transaction. As a result bargaining power is unequally distributed. 
Agents are OEM’s suppliers, eventually suppliers’ competitors according to the 
suggested model. McMillan presents two things how the agent can mitigate its 
bargaining weakness. The first is its ability to reject a proposed contract what depends 
on his alternative opportunities and on not relying on the unique purchaser [5]. The 
second is a fact that knowledge is a power and supplier as a specialist in the particular 
work is unambiguously better informed about the details of the production conditions 
[5]. Terminology should be quite confusing from the bidding point of view. Generally 
considered auctioneer is usually a seller, but in this example he becomes a buyer, 
because OEM chooses among possible suppliers and buys from them components. 
Suppliers remain bidders even though they do not want to buy an item but they want to 
sell it. Suppliers compete with their competitors in order to get a contract. This is 
called a procurement competition. Terminology adjustments are summarized in Table 
1. 

Tab. 5 Terminology adjustment 

Game participants Player 1 Player 2 Player 3 

Contracting terminology Principal Agent Agent 

Bidding terminology Auctioneer / 
Seller 

Bidder /  
Buyer 

Bidder /  
Buyer 

Example (subcontractors’ 
network) OEM Supplier / 

Subcontractor 
Supplier’s 
competitor 

Application (subcontractors’ 
network) 

Principal / 
Auctioneer / 

Buyer / Purchaser 

Agent / Bidder / 
Seller 

Agent / Bidder / 
Seller 
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Source: [own elaboration] 

Procurement competition is significantly about bidding a winning bid, i.e. 
suggesting a winning price which is in this example usually a winning item’s cost. The 
buyer can stimulate competition by making it easier for new suppliers to enter a 
bidding competition and by narrowing any differences in production costs [5]. There is 
a widespread tendency of underestimating costs which is usually caused by this 
bidding competition. The effect of winner’s curse takes place. It comes up when the 
winning supplier decides to so low costs which are not real, competitive and far more 
optimistic than his competitors’ costs. In reality this tendency leads to cost overruns 
[5]. The OEM can mitigate the winner’s curse by proposing open auction. 

The example of a private value auction is when suppliers compete in price, i.e. 
mainly in costs. Bidding firms’ production costs differ, because offered items may 
have different properties, and are individually assessed. Common value auction is a 
case when competing firms are guessing about e.g. a new technology that the winner 
will have to implement. Then, they try to guess the same number, consider all relevant 
links but have different disposable information. [5].  

Multiple sourcing is the situation when more than one supplier is used to supply 
a particular item. OEM purchases this item at least from two suppliers. The item is 
usually very similar but not necessarily the same, because each supplier is unique. This 
approach has several advantages for the OEM, mainly that he is protected before 
random interruptions in supply. But OEM can use it also to reveal suppliers’ private 
information and it enables him a relative performance evaluation by the comparison of 
those suppliers. By this, OEM can for example induce suppliers to improve costs, 
quality or delivery conditions. It is a parallel to benchmarking which enables 
comparison in several dimensions. 

By the choice of a contract type OEM can shape suppliers’ behavior. The aim of 
a fixed-price contract is definitely a cost reduction on the supplier’s side. Supplier has 
to face a large amount of risk and should be exploited. This type of contract is not 
always used in subcontracting. Instead, contracts often have provisions for price 
adjustments in the event of unforeseen increases in the supplier’s production costs [5]. 
Suppliers are also in a vulnerable risky position when they have to make some specific 
investments in order to produce components for an unique OEM. By a suitable 
contract type choice this effect should be diminished. Agent can transfer part of the 
risk on more resistant principal. Another approach for risk decrease from supplier’s 
point of view is potential licensing which serves as a commitment. A commitment may 
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be also achieved by hiring an agent to do the whole negotiation and require the agent 
to follow a set of publicly known procedures [5]. 

3 Conclusion 

Game theory provides an extended theoretical framework for interactive 
decision-making processes. Common and frequent business activities like bargaining, 
contracting and bidding are full of game-theoretic features. Game-theoretic concepts, 
principles, methods and techniques as well as a challenging mathematical background 
of the game theory should be used in practice to great advantage for decision-makers.  

Game theory does not give universal rules and solutions which should be 
applicable without decision-making problem analysis. But there are several important 
benefits of game theory application in decision-making. Game theory enables strategic 
thinking and provides consciousness of the decision-making context. It offers a set of 
suitable strategies depending on the game’s context, while respecting possible 
counteractions and future development. Game theory also offers interesting views on 
how to organize inter-firm relationships in subcontracting. 
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Resume 

This paper offers a game-theoretic view on several interconnected activities 
which are present in the process of formation and organization of subcontractors’ 
networks. Examples from the industry where manufacturers have to secure deliveries 
of wide range of partial components or modules are used in the paper. Investigated 
activities, namely bargaining, contracting and bidding, are extensively dealt within the 
game-theoretic framework. Game theory provides various concepts, principles, 
methods and techniques. They facilitate and improve the process of decision making 
which is the cornerstone of every managerial and business activity.  
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Game theory, decision making, bargaining, contracting, bidding, network of 
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COMMUNICATION - TOOL OF REGIONAL 
DISPARITIES ELIMINATION AND DEVELOPMENT 

IN TRANSPORT MANAGEMENT 

Ján ONDRUŠ, Jana DICOVÁ 

1 Introduction 

Communication is demanding process focus on real and permanent change of 
opinion, attitudes and target group action. As follows change is not possible from day 
to day. Communication requires know target group, communication condition, good 
strategy, perfect strategy implementation and measured evaluation and possible 
correction. [2]  

Communication form in transport condition is using mainly with customer 
contact in process of selling transport service, when transport enterprise (carrier) 
prefers personal approach to passengers and focus on connection of passenger aim and 
offered service.  

2 Communication process 

Business communication is the network (communication network, network of 
contacts), which enables not only the cooperation, but also the existence of business. It 
is possible to allege, that it is the part of business culture and the important competitive 
advantage. [4] 

For communication in each field of business (for example - transport, regional 
management) to occur there must be at least two participants: 

1. The source of communication is the party intending to convey information to 
another party. The message source can be an individual or an enterprise. In 
order to convey a message, the source must engage in message encoding, 
which involves mental and physical processes necessary to construct a 
message in order to reach a desired goal. This undertaking consists of using 
sensory stimuli, such as: 

= visuals (for example, words, symbols, images),  
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= sounds (for example, spoken word), and  

= scents (e.g., fragrance) to convey a message. 

2. The receiver of communication is the intended target of a message source’s 
efforts. For a message to be understood the receiver must decode the message 
by undertaking mental and physical processes necessary to give meaning to 
the message. Clearly, a message can only be decoded if the receiver is 
actually exposed to the message. 

Communication takes place in the form of a message that is exchanged between a 
source and receiver. A message can be shaped using one or a combination of sensory 
stimuli that work together to convey meaning that meets the objectives of the sender. 
The sender uses a transmission medium to send the message. In marketing the medium 
may include the use of different media outlets (for example, internet, television, radio, 
print), promotion-only outlets (for example, postal mail, billboards), and person-to-
person contact (for example, salespeople). 

 

Fig. 1 The communication process in team 

 Source: Authors 

Additionally, communication in team can be improved if there is a two-way flow 
of information in the form of a feedback channel. This occurs if the message receiver 
(member of team) is able to respond, often quickly, to the message source.  In this 
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way, the original message receiver now becomes the message source and the 
communication process begins again.  

3 Importance of communication to regional management and transport  

Regional disparities problems relate to individual regional diversity, development 
condition, changed requirement, using of science knowledge. Regions are fundamental 
regional units for monitoring regional disparities in context with implementation 
regional politics. 

Regional management of area can allow to Slovak regions and municipality fast 
adaptation to conditions EU market as innovation and integrated management tool. 
Regional management can help to break through and assume to market with 
competitive supply that to Slovak gives mew human and financial capital and ensures 
so long-term perspective and permanent sustainable development. [3]  

For better explanation of manner application and management effect in specific 
regional conditions is advantageous to use illustrative management tool – regional 
marketing that allows management application in regional real condition. Regional 
marketing solves actual problem between supply and demand, between regional 
expectation and public expectation.  

Regional marketing task is realization of all what can region offer as product, 
realization of possibilities and barriers of regional development and its strong and 
weak aspect. [5]  

Regional utilization and transport are reciprocally closely interconnected. Spatial 
section of person activities creates need to transport, transfer product and is basic 
principle of transport analysis and prognosis. [1] 

Marketing approach application in transport enterprise in individual regions is 
necessary to accomplishment strategic transport objective, customers satisfaction 
acquirement and preservation their interest. Marketing approaches are oriented to 
transport enterprise output – transport (transposition to place destination). 

Key transport enterprise tool in scope marketing application represents 
communication that can be oriented to communication between customer and 
enterprise, internal communication.  

Suitable application and using of communication tools to transport management 
in regions contribute to using regional supply from transport perspective for target 
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group and to elimination variations of transport performance that are occasion by 
different pricing policy, offer services accessibility in relation to geographical regional 
conditions. 

Fig. 2 Influence factors on communication in transport  

 

Source: Authors 

Communicational tool are mainly oriented to: 

• transport enterprise ~ communicational tool are realizes through by public 
relations in form communicational-stimulated tools (an annual report, articles 
in print, sponsoring, presentation actions, appearances), 

• actual services offers to customer ~ communication is pursues with respect to 
market segment and using tools are differentiated to distinctiveness aspect of 
passenger and freight transport. 

Fundamentals communication techniques (listening and observation, questioning, 
communication controlling, explanation) are using to finding information from 
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customer. Information contribute to customer objectives identify and ensure 
acquirement of transport service purchase. Customer objectives are oriented to 
comfortableness, safety, reliability, price, utility and ecology. 

 

Communication activities oriented at customer have substantial sense in transport 
enterprise, implements by form business dealings, when are exercise known methods 
and techniques of understand.  

To communication achievement influences: 

• Subject communication message, 
• Communication manner, elimination obstacles effective communication.  

While a message source may be able to deliver a message through a transmission 
medium, there are many potential obstacles to the message successfully reaching the 
receiver the way the sender intends. The potential obstacles that may affect good 
communication include: 

• Poor Encoding ~ occurs when the message source fails to create the right 
sensory stimuli to meet the objectives of the message. For instance, in 
person-to-person communication, verbally phrasing words poorly so the 
intended communication is not what is actually meant is the result of poor 
encoding.  

• Poor Decoding ~ refers to a message receiver’s error in processing the 
message so that the meaning given to the received message is not what the 
source intended.  This differs from poor encoding when it is clear, through 
comparative analysis with other receivers, that a particular receiver perceived 
a message differently from others and from what the message source 
intended.  

• Medium Failure ~ sometimes communication channels break down and end 
up sending out weak or faltering signals.  

• Communication Noise ~ noise in communication occurs when an outside 
force in someway affects delivery of the message. The most obvious example 
is when loud sounds block the receiver’s ability to hear a message. Nearly 
any distraction to the sender or the receiver can lead to communication noise. 

4 Conclusion 

Transport enterprise objective oriented to market share increase to transport 
market, influences to necessity using suitable communication tools and 
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communication implementation as process of exchange information with aim to find 
reciprocal with customers.  

Right communication tools select and effective communication using at contact 
with transport market subjects (transport enterprise, customer) has direct at security 
and preservation regional competitive advantage and to regulate effects to future and 
implementation strategic objective. Task of right communication tools select and 
effective communication is to allow intelligent transport systems applications, 
integrated transport systems that allow reaching higher safety and quality of offer 
service.  
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Resume 

Acquiring of communications skills and use of professional communication is 
necessary to control of new economy attribute, global contexts and regional 
development. The article deals with successful communication in transport, that helps 
to customers better focus on transport market and evaluate the situation and complete 
service supply, and help to development the regional with goal of disparities 
elimination.  
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INVENTORY AND INVENTORY MANAGEMENT 

Lukáš RICHTER 

1 What is inventory? 

It can be found many different definitions of inventory. Inventory can be defined 
as “any idle resource held for future use”. The meaning of “future use” is very relative 
and depends on the concrete situation and conditions. Companies hold inventory for a 
variety of reasons. 

Companies often accumulate inventories as a result of buying large quantities to 
spread order costs over more units, or as a result of producing large quantities on each 
production run, to spread the cost of setting up the equipment over more units. It is 
even better, however, to reduce the costs associated with ordering or with setting up 
the equipment. The company will save money not only in these costs but also in the 
costs of holding inventory. According to literature, investment in inventory represents 
one of the most costly accounting entries of company, often over 25 percent of total 
assets [7][8].  

2 Inventory from business process point of views 

Inventory can be divided into following categories: 

• primary inventory: 
o raw materials (items in an unprocessed state awaiting conversion into a 

product, and components and sub-assemblies to be incorporated into an end 
product; all these items were produced outside the company), 

o work-in-progress goods (partially finished goods), 
o finished goods (product manufactured for resale which are ready for dispatch); 

• and support inventories: 
o production (detergents), 
o maintenance (lubricant oil, spare parts), 
o office (stationery), 
o welfare (first-aid supplies). 

The purpose of inventory from all these categories differs. So it is necessary to 
understand the specifics and purposes of its existence, because it strongly determines 
the way of inventory management politics. 
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Each company need to deal with some raw material and it is not possible be 
without any. Hopp and Spearmen [1] describe three main factors that influence the size 
of these stocks: 

1) Batching  –  it has several reasons – quantity discounts from suppliers, 
physical and technological limitations of company, and economies of scale;   

2) Variability –  between supplier and company, variability exists in two main 
forms: time (late of delivery) and quality problems; 

3) Obsolescence – if some raw material is no longer needed by production 
processes because of some changes in design of demand. 

Fig. 6 Factors of stock grow and required action 
Factor Type of stock Action 

Batching Cycle stock Utilization of the Economic order quantity 
model (EOQ) 

Variability Safety stock Assess the level of Safety stock 

Obsolescence Obsolete inventory Need to be written off 

Source: [own elaboration] 

These kinds of raw material are mutually interrelated. For example Hopp and 
Spearmen [1] shows that safety and circle stock protects against variability - big order 
batches cases the reduction of frequency “with which inventory levels fall to the point 
where a stock-out is possible”. 

Also in case of work-in-progress goods (WIP) is zero inventories the ideal, but 
real production systems require some minimal level of inventory to ensure full 
throughput of a system. According to Hopp and Spearmen [1] can be amount of 
inventories determined by some of following states: 

• Queuing – when WPI waiting for a resource (person, machine, transport 
device) – it is determined by high utilization and variability of flow and 
process; 

• Processing – during processing the goods; 
• Waiting for batch – during waiting for creation a batch (batching is usually 

determined by technology of operations or logistics operations), in other 
words this WIP is determined by waiting of transport operation; 

• Moving – during transportation between two places; 
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• Waiting to match – time of waiting to an assembly operation because of 
missing some required component and this operation cannot be realized – it is 
caused by synchronization issue of parts arrival to assembly operation. 

Last category of the primary inventory is finished goods. In an ideal, finished 
goods are delivered to the customer immediately. This cannot be always achieved and 
companies must carrying finished goods. From following reasons: 

• Customer responsiveness – if delivery lead times are shorter than 
manufacturing cycle times then it must be realized make-to-stock2 policy 
(competitive advantage of many basics commodity products is based only on 
delivery, therefore they must be produced on the stock); 

• Batch production – if production must be realized in pre-specified batches 
because of technology etc., so some finished unsold goods may stay in the 
stock; 

• Forecast errors can influence the grow of finished goods;  
• Production variability in production timing or quantity can results in 

overproduction, it can cases the grow of inventory; 
• Seasonality – if demand is strongly seasonal because of product character, 

company decide to product inventory on stock to meet peak demand during 
the season. 

Hopp and Spearman say that finished goods inventory must be seen holistically, 
because mentioned factors interact. “Whenever we build FGI [finished goods 
inventory] to provide short lead times or to cover seasonal demand we increase 
exposure of the system to forecasting errors.” [1] These ideas beg many inspiring 
questions which can help to solve many issues in praxis. Because of range and purpose 
of this paper they cannot be discussed closer. 

Specific group of inventory is support inventory. This inventory is not direct 
inputs to product, but it is used for support production processes. Despite fact that this 
inventory bound not very high costs of company, the missing of some critical part may 
case in stop production function of company. So it is necessary to take attention also 
on managing support inventory. It must be considered that this category of inventory 
management is usually based on experience and knowledge of concrete process 
owners, because it is very broad, complex and specific field that is closely related to 
concrete processes and used technologies. 

                                                 
2 Make-to-Order is philosophically contrary approach to Make-to-Stock. It is exists also Assemble-to-Order that combine advantages of these 
two approaches - effectiveness of Make-to-Stock with Make-to-Order procedures and it is based on assembling components from a stock.  
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General speaking the main reasons for stocking support inventory are: 

• Service – any waiting for required parts by maintenance and repair processes 
will had a impact on time of complete repair tasks and it can causes the 
increase of costs;  

• Purchasing/production lead times – if lead times of spare parts are long, 
company must carry spare parts inventory; 

• Batch replenishment – if economics of scale is significant factor, then 
company realize batch replenishment that result in inventory levels increase. 

Although inventory plays an important role in supporting operations performance 
objectives, there are several reasons why managers will not want excess inventory. 
The most common reasons are [6]: 

• inventory can be damaged, or deteriorate (age, rot, corrode, warp, shop-soil, 
etc.); 

• could be totally lost, or be very expensive to retrieve, as it gets hidden 
amongst other inventory;  

• might be hazardous to store (for example flammable solvents, explosives, 
chemicals and drugs) requiring special facilities and systems for safe-
handling; 

• may take up excessive storage space compared to its value (for example 
packing and insulation materials); 

• could be duplicated at several different locations, possibly even being 
reordered at one, whilst excess inventory exists at others (this is not only a 
common dilemma for chains of retail shops or builders merchants, but also 
occurs in large hospitals); 

• may become obsolete as alternatives become available; 
• invariably involves high administrative and insurance costs. 

3 Issues of Inventory Management 

Most people think of inventory as a final product waiting to be sold to a retail 
customer. We know this is certainly one of its most important uses but especially in a 
manufacturing enterprise, inventory can take on forms besides finished goods. So, we 
probably think that inventory management is a very complex task or more exactly a 
group of tasks. 

The purpose of inventory management is to determine the amount of inventory to 
keep in stock. The objective of inventory management has been to keep enough 
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inventories to meet customer demand and also be cost-effective. Companies establish 
systems for managing inventory.  

At each point in the inventory system, the company needs to manage the day-to-
day tasks of running the system. Orders will be received from internal or external 
customers; these will be dispatched and demand will gradually deplete the inventory. 
Orders will need to be placed for replenishment of the stock, deliveries will arrive and 
require storing. In managing the system, a company is involved in three major types of 
decision: 

• How much to order – Every time a replenishment order is placed, how big 
should it be (sometimes called the volume decision)? 

• When to order – At what point of time, or at what level of stock, should the 
replenishment order be placed (sometimes called the timing decision)? 

• How to control the system – What procedures and routines should be installed 
to help make these decisions? Should different priorities be allocated to 
different stock items? How should stock information be stored? 

We can see the complexity of inventory management issue. This complexity can 
be demonstrated by following facts. Company must usually deals with hundred 
thousand of stock keeping units (SKUs) and they are located on tens or hundreds of 
places. Inventories are purchased from hundreds of suppliers. Continuously there are 
take place transactions (operations), which are closely related to inventories. These 
transactions are held in space and time, and they are a source of most important data 
and information for inventory management (both decision-making and problem-
solving). Moreover, the inventory management cannot be grasped by single person 
because of high level of mentioned complexity. So it is necessary to coordinate the 
decisions of many employees (from different department across whole organization) 
and take other stakeholders of supply chain into consideration. 

3.1 Managing raw materials 
The objective in case of managing war materials is to have them available for 

production process when it is needed and therefore without carrying any more 
inventory. Because of existence of different classes of raw material we must adopt 
different approaches to control them. In short term, because of long manufacturing 
cycle and purchasing lead times, we have no option other than to maintain safety stock 
of raw materials (using EOQ models, nonlinear programming). But in the long term, 
there are several suitable policies, which can be utilized for improve visibility of raw 
materials [1]: (i.) improve forecasting, (ii.) reduce cycle times and (iii.) improve 
scheduling. 
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Improvement of forecasting can realized using systematic forecasting techniques. 
One example of this techniques is a “quota-setting model” [1], which is based on 
economic trade-off cost of lost throughput and the cost of overtime. High production 
quotas tend to increase throughput, but run the risk of requiring more frequent 
overtime. In other hand, low quotas will reduce overtime, but will also reduce 
throughput. But it must be mentioned, that “forecasts are always wrong”, so there are 
limits to improve managing raw materials. 

Second useful policy is to reduce cycle times. It is based on idea that reducing 
manufacturing cycle times implies that jobs can be released closer to their dues dates 
and therefore raw material can be purchased later when customer demands are firmer 
[1]. 

The last and the most often followed policy is to improve scheduling. A good 
finite-capacity scheduler can be used to generate more realistic schedules (like 
infinity-capacity MRP model). Therefore, purchased raw material will not arrive much 
earlier than it will be actually needed by a production system. 

Because of fact that a small fraction of the purchased parts presents a large 
fraction of the purchasing expenditures,3 the ABC classification can be utilized. This 
classification helps to focus to make such decisions, which will have maximum 
impact, so the employees attention can be should be focused most closely on more 
significant items stock. We ran-order the purchased parts according to the annual euro 
value spend on each, and we define: 

• class A items: the first 5 to 10 percent of the parts, accounting for 75-80% of 
total annual expenditures (high usage values items); 

• class B items: the next 10 to 15 percent of the parts, accounting for 10-15% 
of total annual expenditures (medium usage value); 

• class C items: the bottom 80% or so of the parts, accounting for only 10% of 
total annual expenditures (low usage value items).  

Because number of class A items is relatively small and their cost is high, we can 
use sophisticated and time-consuming methods to tightly coordinate the arrival of 
these parts with their use by production process [1]. It must be mentioned also the fact, 
that approach of ABC classification can sometimes be misleading. Slack et al. [6] 
highlights that Pareto’s law is often misquoted. “It does not say that 80 percent of the 
SKUs (stock keeping units) account for only 20 per cent inventory value. It accounts 
for 80 percent of inventory ‘usage’ or throughput value; in other words sales value.”[6] 
They show that slow moving items (class C) often require a large part (typically 

                                                 
3 It is well known as Pareto’s law or “80-20 rule”. 
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between one-half and two-thirds) of the total investment in stock. Also, when 
forecasting errors in ordering class A items result in excess stock it is not a big 
problem, because of fast moving character and therefore it can be sold quickly. But, 
when the same situation occurs in case of class C, they will be there for very long 
time. So Slack et al. noted that it is a B and C items, which need controlling. 

3.2 Managing work in progress 
Firs important concept in context of managing work in progress is famous 

Little’s law. This law can be considered as one of fundamental tools for managing 
flows in production processes. Little’s law formula: 

        (1) 

where CT .......... cycle times 
 WIP ........ work in progress 
 TP .......... fixed throughput 
Formula implies that for fixed throughput, reducing work in progress and 

reducing cycle times are directly linked.  Second important idea is that reducing work 
in progress should be “directed at (judiciously) lowering utilization, smoothing out 
variability, reducing bathing, or improving synchronization”[1]. It is so, because of the 
bulk of work in progress in most production systems is: (i.) a queue - caused by 
variability and high utilization, (ii.) waiting for batch (caused by batching), (iii.) or 
waiting to match (caused by lack of synchronization) [1].  

According to Hopp and Spearman [1], if we would like to reduce work in 
progress and cycle times we can reduce the variability or arrivals to a station (process), 
the effective variability of the processing times at the station, or utilization. There are 
following ways (or generic options): 

1) equipment changes/additions is the simplest way, how to increase a capacity 
and therefore reduce utilization of station (replace the machines with fasters 
models or modify the existing machines to add additional parallel capacity 
requires additional purchase cost which must be considered);  

2) pull systems enable to achieve the same level of throughput with a lower 
average work in progress because of better coordination with the status of the 
line; 

3) finite-capacity scheduling can substantially reduce work in progress by 
preventing systematic over releasing to the line (but it is not so strong 
protection as pull system, because these schedulers releases to expected 
production, while pull systems links releases to actual production); 
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4) setup reduction will increase effective capacity and therefore reduce 
utilization of a station (it is good to adopt SMED methodology to reduce 
setup times which will allow as to produce smaller batches = lower work in 
progress inventory and finished goods);  

5) improved reliability/maintainability – increasing the mean time to failure and 
to repair increases the availability of a machine (augments its capacity), and 
also decreasing the men time to repair the machine “can significantly reduce 
the effective variability of the machine” [1]; both improvements can 
significantly reduce queuing by lowering downstream flow variability; 

6) enhanced quality by reducing rework or yield loss can significantly increase 
capacity and reduce effective variability; 

7) floating work – cross trained workers can move where capacity is required 
can significantly increase the effective capacity of the production process; 
second important point is that cross trained workers have more global picture 
of the whole process and therefore are. 

There is also possibility to assign high volume parts into families to eliminate 
setups and utilize pull system. The low volume parts can be produced in job shop 
environment. It will help to achieve high flexibility, and the lower efficiency will 
influence the whole production process only lightly. Hopp and Spearman call this 
concept as “focused factory strategy”. 

Waiting for batch is the second mentioned cause of bulk of work. Generally 
speaking, batching in terms of work in progress has two main reasons: 

1) process reasons – in cases when it is possible process only large batches,  
2) move reasons – in cases of moving jobs from one station to another. 
It is important try to eliminate batch sizes which will cause the reduction of 

waiting times and therefore reduce work in progress and cycle times. There are three 
approaches how to reduce wait for batch work in progress, which can be utilized [1]: 

1) Lot splitting is based on idea of that process lots and move lots do not have to 
be the same, and there is a possibility not to wait until process ends but to 
move whole process lots to another station – in can be realized also partially;  

2) Flow-oriented layout can help to improve the flow of work between stations 
by adopting cellular layout etc. 

3) Cart sharing between multiple parallel machines producing the same product 
can significantly reduce work in progress inventory. 

Last mentioned cause is waiting to match of work in progress, which is based on 
idea that all subcomponents must be available for assembly process. The only way 
how to deal with this type of variability is to improve coordination by: 
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1) adopting pull system; 
2) creating common release list which maintains the jobs in order of the final 

assembly sequence; 
3) adopting balanced batching concept. 

3.3 Managing finished goods 
As was noted earlier, finished goods inventory is held to create a buffer between 

company and its customers. There are 3 main reasons to hold this inventory: (i.) isolate 
customers from manufacturing cycle times, (ii.) absorb variability in customers’ 
demands, or (iii.) to deal with seasonality. In another words, by connecting production 
and demand more closely we are able to minimize finished goods inventory. It is 
possible to achieve by following ways: 

1) improving forecasting will decrease the discrepancies between production 
and demand; 

2) dynamic lead time quoting can be achieve by dynamically quoting customer 
lead times that will be sensitive to production loading; 

3) cycle time reduction (by reducing queuing of jobs and eliminating others 
forms of waste) the work release can be realized closer to their due dates; 

4) cycle time variability reduction (as was mentioned earlier) will help to 
achieve higher stability of flows which will enable to decrease the finished 
goods inventory level;  

5) late customization is based on idea, that semi-finished goods are more 
flexible and we do not need to hold all kind of finished goods, which can 
radically decreases overall inventory levels; 

6) balancing labor, capacity and inventory can help to meet demand during 
peak period. 

3.4 Managing support inventories 
The last category of inventory consists from wide range of inventory kinds, 

which can be characterized as a very complex issue. This paragraph is focused only on 
one of them – the spare parts, because effective managing of them significantly 
contribute to the overall maintenance policy, which has direct impact on operational 
efficiency of a manufacturing system. 

We distinguish two types of spare parts based on time of need: 

a) preventive maintenance which presents very predictable demand source and 
this demand is usually very stable which makes preventive maintenance 
inventory relatively easy to manage; 
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b) and unscheduled emergency repairs are by definition unpredictable and there 
is usually utilized some kind of statistical models (which deals with trade-off 
between order frequency, fill rate and inventory investment) to quantify the 
level of safety stock. 

4 Conclusion 

This article deals with summarization of different aspects of inventory and 
inventory management/control issues. I try to describe inventory from holistic 
perspective and highlight the interconnectedness of several concepts, tools and 
techniques. I think, that this following holistic approach to inventory management can 
significantly helps managers to better understand the production processes of company 
and to achieve better performance of company with lower costs. 
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Resume 

Despite the fact that zero level of inventory is the ideal, each company needs 
some level of inventory for its smooth running. In this paper is discussed the issues and 
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complexity of inventory management or control. Because of different types of inventory 
it is necessary to consider their specifics and it have to influence the choosing of the 
proper inventory management policy. Managing of (i.) raw materials, (ii.) work in 
progress, (iii.) finished goods and (iv.) support inventories are discussed. It is 
highlighted the interrelations between several concepts, tools and techniques of 
inventory management. 
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ISO 20000 - THE POSSIBILITY OF INCREASE 
EFFECTIVENESS OF PROCESSES THROUGH 

INFORMATION TECHNOLOGY 

Mária SÝKOROVÁ - Daniela ČVERHOVÁ  

1 Introduction 

Information technology in the last few decades strongly influences not only our 
lives, but also the very life in the organizations operation as a whole. It is that IT 
delivers greater competitiveness, better results and higher earnings. 

Like many technologies, bringing IT many negative aspects of. If there are many 
problems to be underestimated, it leads to losses of different nature. It is therefore 
necessary to keep up with the times, do not underestimate the challenges, learn from 
mistakes and constantly learn. 

On a similar principle operates ISO 20000, which focuses on management 
services, particularly IT. Foundation on which this standard is working, are constantly 
recording and evaluation processes, which are also, reported faulty processes for 
redress and their lessons for the future. 

Companies, that operate in transport services, which may the standard certificate, 
have significantly differed from other companies, because these ongoing processes are 
to a much higher level. 

2 PDCA cycle - basic operation of starting ISO 20000 

The principle of ISO 20000 functions is a process improvement model according 
to the PDCA cycle (Plan - Do - Check - Act). Through this interconnection are 
achieved performances improving and operational processes. In step planning (Plan) 
must be expected to set the objectives and plans for future development. Then follow-
up plans implementation (Do), where the individual plans are applied in practice. After 
plans implementing comes control part of the mechanism (Check), which compares 
the results achieved with previously defined objectives and plans. On the analysis base 
(Act), will reviewed the original plans and a new cycle may continue (Richter, 2010). 
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PDCA cycle is the basis of standards, with are dealing with quality improvement. 
Figure 1 shows the course of this cycle, as elaborated by W. E. Deming: 

 

Fig. 1 PDCA cycle 

 

Source: worked by [Richter (2010)] 

Those stages (P-D-C-A) are going continually, and after each course of one stage 
should be to improve the previous state. Deming’s cycle is by Priesol (2008) "an 
important management tool, but its application in practice (in different management 
systems applied by the organization) is subject to execution of the following activities 
(In Zelený, 2006): 

• analysis and determination of the actual state in which the management 
object, respectively system is, 

• determination of corporate strategy, witch includes continuous process and 
improvement, 

• allocating adequate funds,  
• evaluate developing processes and driven trends of continuous improvement 

complex. " 

3 ISO 20000 

3.1 The essence of ISO 20000 
Under the title of ISO 20000 is hidden the first global standard, that is 

specifically focused on management services of information technology, namely to 
improve quality, reduce costs of information technology and increasing performance 
of processes. 
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Basis of ISO 20000 is the British standard BS 15000, which describes an 
integrated set of management processes for the purpose of providing services within 
IT. Their principle is governed b y the ITIL library. Among the pioneers of the 
standards BS 15000 and ISO 20000 are considered to Siemens Business Services 
Deutschland and particularly Hewlett Packard Global Soft. 

The standard can be seen as complementary to ISO 27001, which deals with 
information security. The main motivation for implementing ISO 20000 is saving time 
and users, who are using the standard, as the strength of its, referred their transparency.  

3.2 The main differences between ITIL and ISO 20000 
ITIL and ISO 20000 are closely related. By Čálek (2009), there are these 

differences: 

• ITIL allows certification only for the individual. Standard ISO 20000 may 
certify an individual and the company too, 

• ITIL ´s library is a summary of recommendations and Best Practices. The 
standard ISO is built on the principles used in the ITIL library, 

• ITIL ´s library specifies concrete requirements for enterprise. The standard 
ISO 20000 describes what a company must fulfill with reference to the ITIL 
library and showing how this can be achieved. 

3.3 Classification of standard ISO 20000 
The standard is divided into two parts. In the standard ISO 20000-1 is described 

its specification. In case of certifications interest should be adept at obtaining 
standards follow these instructions. This is only way, which can successfully 
completed audit to obtain ISO 20000. The second part of the standard, ISO 20000-2 
contains a set of procedures, which described each of the procedures of ISO 20000-1 
and how to exercise them. In terms of the mandatory documentation must have 
company documented policies and management plans. It is required record the notes, 
that are required by standards. The company must have documented in service level 
agreements and processes, which introduces a standard (Čálek, 2009). 

4 Structure of ISO 20000-1 

The first part of ISO 20000 covers the specification for service management. 
Analogy and similarity with other standards are very high. In according to ISO 9001, 
ISO 20000-1 is more principled, more precise criteria to meet and requires more 
documentation and records. For this its severity is therefore more similar to the 
standard ISO 16949 for the automotive industry. (Šebestová, 2005). 
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The aim of standard is to satisfy clients’ requirements and business objectives. 
The standard promotes a process approach and is divided into ten logical units  

1. Scope 
2. Terms and definitions 
3. Requirements for a management system 
4. Planning and implementing service management 
5. Planning and implementing new or changed services 
6. Service delivery process 
7. Relationship processes 
8. Resolution processes 
9. Control processes 
10. Release process 

To show closely related service management processes Figure 2: 

Fig. 2  Service management processes 

 

Source: [ISO 20000-1] 

20000-1 standard specifies general PDCA cycle, which was mentioned above, 
for management services. Processes in services and their interactions shows the 
following 
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Fig. 3 Plan-Do-Check-Act methodology for service management processes 

 

Source:[ISO 20000-1] 

5 Structure of 20000-2 

The second part of ISO 20000 describes the principles for management services. 
This section describes best practices for implementing the first part of the standard. It 
is recommended therefore part of the ISO 20000-1 standard use with the second part. 
The predecessor of ISO 20000-2 is the British Standard BS 15000-2. For this part of 
the standard set of procedures exists: 

1. Scope 
2. Terms and definitions 
3. Requirements for a management system 
4. Planning and implementing service management 
5. Service delivery process 
6. Relationship processes 
7. Resolution processes 
8. Control processes 
9. Release process 

6 Possibilities of using ISO 20000 in transport 

Transport, as it characterizes Voleský (1997) is "a purposeful and organized 
activity that provides the movement of persons and goods transportation by road 
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transport. Takes place in space and time. Transport of goods is transported from the 
mines, manufacturing and distributing to the point of consumption, people and 
information to the destination. Technology base consists of means of transport, road 
transport and transport equipment. Transport process could not be done without human 
element and transportation technologies.” 

In according to upper definition, that standard, if applied in the section of 
transport, has great use particularly with regard to improving the quality of transport, 
reducing transport costs and information technology to increase efficiency of transport 
processes and chains. Contribution to this area will be transparency, user comfort, time 
savings and better coordination of people. 

7 Conclusion 

Due to continuous growth in business services is a welcome edition blinker 
20000 standards for these businesses, as reflect the specific requirements of services 
versus products. The same use is the standard in transportation. On this basis it is 
possible to compare different services companies and their level of management.  

Standard can be also a tool that shows that services with multiple branches do   
likewise. Despite the fact that ISO 20000 standards are specifically focused on IT 
services, they are helpful to improve the management of all enterprises in the services 
and rights in the transport sector because it is an area that must constantly reflect on 
new changes. 
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Resume 

The market of services is permanently being evolved. In comparison to products, 
services have some specific features that need certain approaches to the management. 
It is the same for transport services. Regulations ISO 20000 were adopted for the area 
of management of services as well as the worldwide regulations for other areas. The 
aim of this paper is to make ISO 20000 regulations closer including their basic 
principles and differences to the ITIL regulation and attention to their use in transport 
services. 
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THE STATE OF SOCIAL NETWORKS IN 
SLOVAKIA AND THE POSSIBILITIES OF THEIR USE 

IN THE DOMAIN OF LOGISTICS SERVICES 

Mária SÝKOROVÁ - Richard FEDORKO 

1 Introduction 

 The current fast developments in technology and communication devices are 
driving marketing into new domains, especially the internet. The importance of 
internet marketing is currently increasing due to changes that can be observed in the 
ways of interpersonal communication, and also in the ways how people spend their 
free time. The sentence „Share anything you like with the people around you!” is a 
motto of social networks, which have in the past few years influenced not only 
communication, but also marketing worldwide. Social networks are a part of modern 
social media. The popularity of social media websites in recent years has been 
extraordinary. Sites such as Facebook, Twitter or the new Google Plus connect 
individual users and facilitate interpersonal, albeit impersonal and indirect contact and 
the sharing of information. At the same time, the system of social networks provides 
opportunities for the implementation of corporate marketing plans in a sophisticated 
and effective way. 

2 Basic theoretical background 

Janouch [7, p. 210] captures the essence of social media, and thus also of the 
social networks, as follows: “Social media are online media, in which the content is 
(co-)created and shared by users. Social media are constantly changing due to content 
changes and a large number of added functions. Marketers can use the social media to 
directly find out what the customers want, what their attitudes to the brand or 
company are, what they complain about, etc.” 

The users of social networks share their thoughts, personal data, photographs, 
videos and statements that have caught their attention. They join groups with shared 
ideas, visions, attitudes, and they support a common cause. This is how social 
relationships are created, and they can also be used for marketing purposes. [11] 
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On this basis it can be stated that social networks (also known as social 
networking services or online community services) are services aimed at a community 
of people sharing data and information over a virtual network. The intensity of 
interaction between users varies based on the user’s involvement in a particular 
network.  

The advantages of social networks and their use in marketing are an integral part 
of internet entrepreneurship. Let us recall their most important functions [8]:  

• they are a place for implementing various kinds of advertising; 
• social networks are not only a source of information, but also a way    of 

exchanging and finding information; 
• they create ties between the members of social networks (often based on 

liking a certain company, brand or product); 
• they provide feedback; 
• they can spread the good name of and reactions to products; 
• they help acquire new customers. 
Just as there are a few types of social networks, there are also various 

categorisations of these networks. Based on their main function, the authors of the 
Success Magazine [11] identify five types of social networks:  

• information networks – composed of users who are looking for answers to 
everyday problems, topics and general information; 

• professional networks – they help employees advance in their careers, 
follow the latest developments on the job market; 

• community networks – they publish “community content”, and consist of 
websites where the members publish and comment on newspaper articles; 

• educational networks – they group students and instructors who wish to co-
operate on academic projects (via blogs and class forums); 

• hobby networks – focused on hobbies, they are the most common type, with 
a possibility of further sub-division. 

Janouch [7] has divided the individual types of social networks into three major 
groups: 

• personal – the most common type (Facebook, MySpace, Badoo, etc.); 
• professional – meeting places for professionals discussing work-related 

topics. Some companies use professional networks to attract new managers, 
consultants, assistants etc. (e.g. LinkedIn); 

• specialised – (e.g. Sermo.com for doctors, Inmobile.org for top managers in 
communication services, etc.). 
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Přikrylová and Jahodová’s [9] discussion of the current state and use of social 
networks indicates that companies create profiles on community servers for their 
products, carry out informal marketing research, follow the discussions and feedback 
related to their products, and acquire databases for advertising purposes. Other 
possibilities of social networks marketing include [9]: 

• creating social networking profiles of brands; 
• collecting data on users and fans of a product or brand;  
• creating applications that allow users to contribute ideas related to the 

company or brand; 
• co-operating with the most active debater or blogger (mutually beneficial); 
• monitoring attitudes and opinions on discussion forums; 
• uploading suitable videos or photographs to YouTube and other websites 

with shared content; 
• creating discussion forums and contributing to them (questions, other 

feedback); 
• creating a company blog; 
• publishing special press releases for the domain of social networking. 
Familiarity with their advantages is not sufficient for the effective use of 

marketing opportunities provided by social networks. It is necessary to understand and 
apply rules that have been so concisely and clearly summed up by D. Meerman Scott 
[10]: 

• Concentrating on a specific target group: the company should create 
websites that are focused on target customers, their needs and goals, as well 
as on being important for society; 

• Thought leading (theoretical, conceptual and innovative approach): when 
choosing information, it is important to choose data that will help the 
customer take a step forward – valuable, interesting and non-misleading 
information. 

• Creating links: using links to own websites, similar websites related to the 
topic, to blogs, interesting observations etc. “Links make the web and people 
love them!” 

• Credibility and transparency: always base the advertising and promotion 
on real facts, do not use fabrications. 
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• Contactability and involvement: answer questions from fans, clients, 
customers and candidates, preferably online or as soon as possible. Create 
groups and take an active part in them, which reinforces the impression of 
professionalism and interest.  

• Experimenting: continually provide news and updates, and try also new and 
original approaches and practices offered by social networks.  

3 Slovaks and social networks 

Based on a study conducted in June 2011 by Digita.sk [2], the most popular 
social network according to Slovaks is Facebook (82%), the second most popular is 
Pokec (48%), while YouTube (33%) takes the third place. Twitter is only used by 
0.40% of Slovak internet users. The study also shows that the highest visit frequency 
levels are on Facebook, with 60% of Slovak internet population connecting daily. 
More than 40% of users follow YouTube, and 28% of Slovak internet population 
connect to the Slovak Pokec. The bottom of the list is taken by a permanently stagnant 
and flagging social network MySpace, which is visited by only 9.6% of users on a 
daily basis.  

 The most popular and most common activities performed by social networks 
users include chatting with friends – 65%, reading comments and contributions – 57%, 
adding comments and statuses – 33%, playing online games -- 22%. However, 
uploading own photographs and videos is regularly done by only 17% of internet users 
that use social networks. [2] 

 Facebook, the most popular social network with more than 700 million users, 
has also attracted Slovaks – it counts more than 1.8 million of them among its users, 
which constitutes 45.5% of the total internet population. In comparison, the number of 
Facebook users in the Czech Republic is currently 3.3 million, which represents 
50.02% of total internet population. As can be seen in Figure 1, the period from March 
to August shows a  7.5% increase, which translates into approximately 130 thousand 
new users.  
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Fig 3 Number of Slovaks on Facebook, Feb. – Aug. 2011 

 

Source: [Socialbakers.com] 

Based on the statistics by Socialbakers.com, the following age brackets currently 
prevail on Facebook: 29% both for the age category 18-24 and 25-34, which in total 
represent 1.07 million users. These are closely followed by age category 35-44 with 
14% of users, and the third place in the ranking is taken jointly by age categories 13-
15 and 16-17 with 9% of users.  

Fig 2 Age structure of Slovak Facebook users – Aug. 2011 

 

Source: [Socialbakers.com] 
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On the other hand, if we examine individual daily visits of Slovaks on Facebook 
(Figure 3), we can observe that in spite of a growing number of users (see Figure 1), 
there is a decline in daily visits. Based on data from Graph 3, 875 thousand Slovaks 
connected to Facebook daily in the month of July, which equals to 47.3% of the total 
number of Slovaks registered with this social network. Currently, the highest number 
of daily visits has been recorded at the end of January and the beginning of February 
2011, when it reached 1.2 million.  

Fig 3 Trend in individual daily visits – Facebook.com 

 

Source: [Google.com/trends] 

4 Logistics companies and social networks 

Creating social networking profiles and websites as a means of building 
relationships with customers can help obtain and create a community of fans of a 
particular brand. The brand’s website or profile thus provides a tool for efficient and 
instant communication about all relevant activities. The most successful brands in 
respect to the use of social networking potential include FedEx, UPS, DHL and TNT.  
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Fig 4 Number of fans in selected social networks 

 

Source: [Own graph based on Socialbakers.com – Twitter.com] 

When it comes to social networking environment, logistics companies use active 
communication to concentrate on building a positive image; most importantly, 
however, they use social networks as a communication channel of customer support.  

An excellent example of using Facebook comes from the UPS, which has, in 
accordance with its “We Love Logistics” slogan and as part of active communication 
with its fans, created a 7-member “Facebook Customer Relation Team”, whose role is 
to answer the fans’ questions, and to address customers’ problems. This separate 
section on its Facebook page provides all the necessary links to local branches and to 
other social networks such as Twitter and YouTube.  

 In a separate section of its Facebook page, called “Go Green”, UPS presents its 
approach to sustainable environment and natural resources. Besides infographics 
related to this topic, the section contains links to videos uploaded to YouTube, which 
show the transportation changes that this company has implemented as part of its 
environmental conservation effort.  

 Moreover, UPS has created a viral advertising campaign on Facebook, 
“Logistics is life”, which gives its fans an opportunity to present their perspectives on 
logistics as an integral part of their lives; the textual form is complemented by 
compelling photographs. The best contributions are shared on the UPS Facebook wall, 
and consequently passed further on by other fans.  

Just like UPS, other large logistics companies mentioned above likewise use the 
social networks such as Facebook, Twitter and YouTube primarily as a secondary 
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channel of their customer support, but also as a tool to generate goodwill, present the 
corporate culture and sponsored activities.  

5 Results and discussion 

 The current modern era is changing the usual means of communication, and the 
considerable development of internet communication has added a new dimension to 
interpersonal communication. It is actually the social media that enjoy a global success 
among hundreds of millions of users.  

The phenomenon of social networks has had a strong impact also in Slovakia, 
where more than 45% of the internet population uses the services of Facebook, the 
global leader in social networks, which is constantly growing. However, it has to be 
noted that despite the increase in registered users (Figure 1), there is a downward trend 
in individual daily visits (Figure 3). Similar problems have been encountered by a new 
social network, Google Plus, which has during its first month (July 2011) via its 
invitation system acquired a record number of 25 million registered users, overcoming 
such social networks as Facebook and MySpace. However, according to an analysis 
published by the BIME [1], 83% of users are inactive, which casts a cloud over the 
future of the whole project, which is currently still in its beta version. 

Social networks with their sophisticated opportunities for sociodemographic 
targeting of advertisements on the one hand, and flexibility on the other hand, 
represent a relevant marketing tool for marketers; however, some experts point out the 
low effect of advertising campaigns run by a number of global brands. The Forrester 
Research analyses [12], focused on Facebook and its advertising models, show the 
average click through rate (the ratio of clicks to the number of times the advertisement 
is displayed) of 1% and the conversion rate (which denotes the statistical probability 
that the visitor will become a customer) of 2%. In comparison, e-mail marketing 
reaches an average click through rate of 14%, and a 4% conversion rate. In relation to 
this, Mulpuru [12] states that Facebook’s problem lies in the low number of users that 
are really focused on activities related to product purchase. He adds that Facebook 
users are primarily looking for communication options, rather than for ways to find the 
right product or service.  

On the other hand, there are organizations such as the UPS and other logistics 
companies, whose focus is on providing customer support, and this changes the 
outlook and the ways these companies use social networking tools, as opposed to the 
communication carried out by brands and their sellers. These companies have a perfect 
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understanding of the subject of social networking communication, and are using this 
PR tool to develop and support their entrepreneurial activities.  

The phenomenon of social networks is still in its beginnings and keeps 
developing, but its significance is often over-rated. In spite of that, they should be 
considered an important form of online marketing and part of the overall marketing 
plan.  
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Resume 

The aim of this article is to describe the specific aspects of social networks as a 
phenomenon of modern times. As part of the evaluation of developments in this field, 
the article summarizes the theoretical background related to the subject of social 
media. Moreover, it draws attention to the Slovak market, and uses analyses to 
describe the current state of social network use, with a particular emphasis on 
Facebook, currently the most popular social network. The additional aim of this 
article is to evaluate the potential this area brings to the marketers of logistics 
companies, and to point out its drawbacks.  
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