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CHOICE FACTORS OF DISTRIBUTION 
CHANNELS

Darko BABI , Ivona BAJOR, Morana Ivakovi  BABI

Introduction

Distribution channels mark the path of goods from manufacturers to consumers, 
and physical distribution of the delivery of goods mode, warehousing and storage of 
goods. Specifically, on its way from production to consumption, goods are moving 
through certain channels of distribution. The difference between the distribution 
channel, which consists of organizations-participants in the trade of goods and 
physical distribution, which consists of the physical flows of goods, can show 
functional flow characteristics and retention points,which within the channels have the 
characteristics of institutions, enterprises, consumers, etc., while the physical 
distribution points are characterized by their functional characteristics. 

In today's trading very little direct trade is used, but between the end points of 
reproduction is a series of intermediaries as the spatial and temporal dimension of 
linking the sphere of production and consumption spheres. The essence of this is to 
reduce the number of transactions that increase the cost of traffic distribution. 
Therefore, a significant concentration of the small number of agents that 
communicates with manufacturers which goods send to one center and the customers 
who buy goods in one place. From the above it follows that more distribution channels 
are concentrated in the flows of goods, which in further concentration turn in a large 
flow of traffic directed at a specific center. In these facilities are concentrated flow 
channels and focused on manufacturing consumer goods (raw materials, reproduction 
materials and means of production) and final consumption (daily consumption and the 
consumption of durable goods).

1 Distribution channels 

Distribution channel includes a set of institutions that perform those activities 
(functions) used in the movement of products and its ownership from production to 
consumption. Distribution channels and marketing channels are now considered as a 
set of interdependent institutions, connected by common business interests: to 
facilitate the transfer and ownership of goods from producer to final consumer - the 
customer. It can also be said that the distribution channels (routes sales, sales 
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channels) are links between production and consumption, which is a coordinated by 
set of actions and that moves goods from producers to consumers. 

That a mediator, or links in the chain of distribution could be held, he must be 
able to organize the flows of goods wholly or partially so, to be more effective than 
alternatives, because otherwise the customer will not choose him as a supplier. This 
means that the costs of mediation shall be lower than the costs that would arise if the 
producer would make the distribution himself. Developed markets have developed 
systems of intermediaries, and their economic advantages in specialization, 
concentration and dispersion of flow of goods. Decisions on marketing channels are 
among the most important corporate decisions. Selected channels significantly affect 
all other marketing decisions, as to who will sell products of a company depends on 
pricing policy, selection of vendors, choice of modes of propagation, etc. Besides, 
these are long-term decisions, because the alternatives can not be established in short 
term.

2 Modeling and creating distribution channels 

Contemporary flows of goods are all less likely to use direct sales from 
manufacturers to the final consumer. Between the end points of social reproduction - 
the production and consumption more agents are set, and their mediating function is 
called by different names. The main reasons for the existence of intermediary 
organizations lie in the necessity of spatial and temporal linking all spheres of 
production away from the sphere of consumption, the possibility of business 
specialization and minimization of traffic transactions number, as shown in Figure 1. 
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Figure 1. The progression from simple to complex distribution channels 

Source: Segetlija, Z., Lamza-Maroni, M.: Distribution System trade company, Faculty 
of Economics, Osijek, 1994. 

The sustainability of individual agents, or links in the distribution chain depend 
on its ability to organize the flows of goods (wholly or partially) to exceed the 
alternative, or when costs are lower than the brokerage cost incurred by the 
manufacturer when he performs the distribution [1].  

The system of mediators is higher in the developed market and the economic 
advantage of a specialist intermediary proceeds from the possibility of higher 
concentration, then the necessary dispersion of flows of goods.  

The function of collecting, sorting and distribution of products someone needs to 
flutter on one or more levels in the distribution system. Will it be the manufacturer 
himself or a specialized agent depends on various factors, among which is the most 
important stage of development of productive forces. It refers to the division of labor 
and specialization in general as well as in trade in goods and services. Championship 
in performing traffic functions will have someone who has done it most eficiantly. 
Depending on a target customers distribution channels will be developed. 
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Factors that may affect the choice of distribution channels are reffered in the 
literature by different authors and by a number of different divisions. In order to 
simplify the confusion caused by a multitude of factors defined by different authors as 
the most important determinants in the choice of a distribution system, the following 
factors are imposed:

product characteristics, 
the characteristics of consumers, 
the characteristics of an intermediary, or market, 
characteristics of the producers and the environment in which it operates. 
[2]

3 Factors of distribution channels 

The choice of distribution channels has a strategic character and not only 
logistical tasks, although, as already stated, is closely associated with the logistics of 
distribution. The direct distribution channel will be selected in any of these conditions:

a limited number of customers, 
a strong spatial concentration of customers, 
great need for an explanation of products when shopping, 
technically complex products, 
a great need for customer service,
a constant demand. 

For the choice of distribution channels are decisive, above all, marketing 
objectives bidders. Thus, for example, when dealing with large companies that offer a 
technically complex products, will choose the direct distribution channel, using its 
own regional subsidiary, while small companies use trained agents. The reasons for 
these procedures may be insufficient for activation of store that solves customer 
problems with such products.  

But apart from marketing goals bidders in the selection of distribution channels 
have a role and objectives of customer acquisition policy. A substantial number of 
customers with high needs turn directly to the manufacturer. In this connection it 
should be noted that the amount of expenses is not a single decisive criterion in 
deciding for or against direct sales.

Indirect sales are still represented in some professions, despite the trend towards 
direct sales. This is the case particularly in meeting demand, which spreads over a 
large area and which refers to products that will be used, or the mass consumer goods. 
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In addition, indirect sales will be used in those companies that have not been able to 
run effective marketing. 

The advantages of indirect sales:  

low cost of external service
keeping low storage costs
lower cost of financing  
low bonding capital
lower costs of running the sale,
lower cost of customer service when serving customers over trade,  
lower management costs,  
a high geographic presence of the product. 
Disadvantages of indirect sales are that the manufacturer does not need to invest 

in instruments that affect the final consumer.  

HC Weise [3] states the following instruments:

fixing prices by the price of final consumption,  
service and quality for the customer
service delivery  
sales efforts in respect to the final consumer  
commercial advertising (of coverage),
the activities of acquiring customers
a form of serving.
In any case, the decision to direct or indirect sale or for a combination of both, 

lead to consequences for logistics regarding:

the procurement  
the size of your order  
the size and equipment storage
the storage movement  
the shipments movement. 

3.1 Factors of distribution channel in terms of the manufacturer 
Using the direct distribution channel for manufacturers mean stock concentration 

for finished products in manufacturing (factory), and vice versa, the use of indirect 
channels implies the decentralization of these stocks in a network of regional 
warehouses (logistics and distribution centers). The choice of physical distribution 
channels is caused by the decision of centralization or decentralization of inventories 
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of finished products. When making such strategic decisions producers must consider 
the advantages and disadvantages of both alternatives. 

The nature and characteristics of demand are the next important factor in 
distribution channels choices by the manufacturer. Products with a high replacement 
and low brand loyalty factor, require quick delivery to the place, which leads to the 
decentralization of inventories and their approaches to the place of consumption. 
Therefore, such products prefere indirect distribution channels. Conversely, products 
that have a low change, consumer loyalty to the brands, as well as the willingness of 
consumers to wait to purchase a product or to look elsewhere, allow the centralization 
of stocks, because delivery can be made fast enough and that the consumer does not 
lose. These products prefer direct distribution channels. 

Frequency of purchase and speed of craft products is also a significant factor in 
the choice of the distribution channels. Products with high prevalence of buying and 
fast craft as a rule require decentralized inventories, which allow fast delivery to retail 
outlets. These products are short time to stay in stock, and regardless of the high daily 
cost of holding inventories, these costs in the total amount remain within acceptable 
limits. Conversely, products with a slow twist, which on average spend more time on 
inventory, cost-effectively stored in a central repository and provide greater 
opportunities for consolidation in the truck (wagon) shipments. 

The vertical structure of distribution channels depends on the number, form and 
spatial distribution of the final retail outlets, or consumers. To supply a small number 
of large, territorially dispersed consumers, producers rational choices are direct 
channels of distribution. Conversely, a large number of small consumers, concentrated 
in certain territorial aspects, preference is given to the use of indirect distribution 
channels. Delivery of small shipments to multiple end points of sale, direct from the 
factory, or through direct channels, are possible only when the outlets are located at 
short distances from the point of production or if it comes to local market. At slightly 
larger distances, such deliveries are possible if the so-called Transport breaking points 
are secured, ie the points where the truck (wagon) items, which range from spatially 
dispersed production facilities (factories) of the same manufacturer and consolidate the 
mixed shipments continue the path to the destination. 

3.2 Factors of distribution channel in terms of retail 
The choice of distribution channels of retail businesses is based on the evaluation 

of the advantages and disadvantages of centralization of procurement and inventory, 
compared to a decentralized system of direct supply retail outlets. It should be noted 
that with all the above, the indisputable benefits, there is considerable variation in the 
use of centralized delivery of the retail and supermarket chains. Part of these variations 
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can be explained by differences that co-exist in the distribution of some commodity 
groups.

The nature and characteristics for certain products demands, as well as the speed 
of turnover of individual products in retail, are certainly important factors in choice of 
distribution channels, because the advantages and disadvantages of centralized 
delivery manifest different intensities in certain types of products. Total share of 
orders passing through the central warehouse is the result of policies that define the 
retail business for pre-order a number of different classes of products. For some 
classes of products centralization of delivery is more suitable than others, and the 
relative importance of such delivery is caused by the demand characteristics and the 
relative contribution to total turnover of the observed product companies. Some 
products are typical of the centralized delivery, such as for example, products that 
come from imports, which produce that the observed systems give it their own brand, 
etc.

Decisions on the steering flow of goods through the logistics and distribution 
centers is based on various criteria, such as: product value, turnover, perishability, 
suitability for handling, the amount of discount that the supplier provides for truck 
(wagon) deliveries, etc. In addition, the variations depend from other factors, in the 
literature as essential states the following:

the degree of vertical integration in the systems of retailing
the number and size of retail outlets  
the territorial distribution of retail outlets,
density (concentration) sales
the nature of growth and development ,  
the communal expenses. 
A higher degree of vertical integration of business functions in large retail 

systems, particularly procurement functions and functions that make up a distribution 
system, is an important factor that determines the centralization of the delivery 
(supply) retail stores. It can even be said that the centralization of procurement 
involves the centralization of stock and deliveries over the logistics and distribution 
centers, and vice versa. Nevertheless, at the same level of vertical integration of these 
business functions, some retail companies differ in the willingness to invest capital in 
developing its own distribution system. 

The number and size of retail stores in businesses affects whether it will 
introduce a central warehouse (for logistics and distribution center). Companies 
engaged in sales over a large number of smaller stores have more reason to introduce a 
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centralized system of delivery, from those whose sales are concentrated in a smaller 
number of large retail outlets, able to receive truck deliveries directly from suppliers. 

Spatial distribution and degree of spatial concentration of sales are also an 
important factor in usage of certain types of distribution channels by retail companies. 
Rule applies to the greater dispersion of distribution of retail outlets and a lower 
degree of concentration of traffic, the lower level of the delivery of logistics and 
distribution centers centralization. Simply, the large spatial dispersion of retail 
establishments, it means a great distance, the higher costs of delivery, realized through 
the central warehouse. When it is considered that the upper limit of distance selling the 
building to the central warehouse, which is done through the supply, determined by the 
ability to perform daily supply vehicles for delivery. 

Conclusion

The role of intermediary-carrier of distribution changed over time. With the 
advent of marketing occurred a need for coordinated performance of manufacturers 
with other holders of the distribution system, because a starting point for marketers is 
the need of consumers (in contrast to earlier periods in which the central problem of 
society was rationalability of production and distribution of goods already produced). 
Therefore, the importance of research and distribution channels of their choice 
increased. Specifically, now there is a practice to harmonize discrepancies production 
and consumption – as a main task of commodity distribution - carried out in advance, 
even before the start of commodity production (market demand directs the 
production). These processes, based on marketing approach, show increased 
relationship of all participants in the vertical marketing. Distribution system in a 
developed market economy operates on the basis of competition and conflict, and 
cooperative relations. These relations are reflection of the achieved level of 
distribution system development. Therefore, the systematic setting distribution channel 
exceeds a clean exchange between participants in the distribution channels.

Literature

[1] Babic, D.: „Categorization model for logistics and distribution centers“, Faculty of 
Transport and Traffic Sciences, University of Zagreb, Doctoral Thessiss, 2010. 

[2] Ferišak, V., Medveš ak, I., Renko, F., Sremec, D., Šnajder,B.: Poslovna logistika, 
Informator, Zagreb, 1983., p. 15. 

[3] Šafran, M., Babi , D., Tomaši  D.: "Defining the optimization criteria for the 
functioning of logistics and distribution centres", asopis PROMET, 
TRAFFIC&TRANSPORTATION, Volume 20, No 1., Zagreb, 2008., p. 59-65. 



- 13 - 
II/2010

[4] Pruša, P., Babi , D., avar, I.: „Model of parallel planning of logistics and distribution 
precesses“, Sbornik vedeckych praci Univerzity Pardubice, Dopravni fakulta Jana 
Pernera, p. 219-228. 

[5] Pruša, P., Babi  D.: "Information support for logistics centers network", Zbornik radova 
me unarodnog znanstvenog skupa INFOTRANS 2007, Pardubice, eška, 2007., p. 
239-242.

[6] Segetlija, Z., Lamza-Maroni , M.: Distribucijski sustav trgovinskoga poduze a, 
Ekonomski fakultet Osijek, Osijek, 1994., p. 37. 

[7] Weis, H. C: Marketing, 12. Auflage, Ludwigshafen/Rhein, 2001., prema: Ehrmann, 
2003., str. 466. 

Summary

Contemporary flows of goods are all less likely used in direct sales from 
manufacturers to the final consumer goods. Between the end points of social 
reproduction - the production and consumption more agents are set, and their 
mediating function is called by different names. The choice of distribution channels 
has a strategic character and not only logistical tasks, although it is closely associated 
with the distribution logistics. The article explaines the distribution channels and 
defines factors of channel distribution in terms of manufacturers and the retail aspect.  
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THE ROLE OF INNOVATIONS IN TRANSPORT 
COMPANIES

Bibiána BUKOVÁ, ubomír ONDRÁŠ 

The current economic development is not bringing only problems, but also a 
good ideas and opportunities to improve the operation of the transport company. The 
economic situation is forcing a rapid solution to problems that are in "normal 
operation" of the transport companies often negligible. Reducing the impact of 
economic crisis on the specific transport company is a huge opportunity to use 
potential innovation. For the advantages can be seen for example extending the offered 
of transport services, improving the quality of transport services and reduce costs. 

Other positive impacts of economic development are reflected in human capital. 
More choice in the labour market, decrease in fluctuation, return of skilled labour from 
abroad, and not least the employees have realistic expectations in pay. In itself 
transport company can involve employees who can move it forward. 

The economic crisis has changed many things, changed of the shipping market 
and many carriers have ceased their production activity, and thereby are decreased the 
numbers of transports. Managers of manufacturing companies are now with concern 
decides on the future of their companies. The new wave of innovation someone moves 
in global markets but also someone remove from the market completely. Innovative 
potential is concentrated mainly in small companies, in large ones rather do not utilize. 
Until the ideas get to people who make decisions, is often too late.1

During this period it is necessary to consolidate and deepen the connection 
between universities, research institutes and companies. Another option to mitigate the 
negative impact of economic crisis on the economy of Slovakia is making structural 
changes to support effective implementation of science and research and transfer of 
modern technologies in selected sectors of national economy. 

Slovak economy in comparison with the European Union (EU) is currently one 
of the few innovative and losing pace with the general trend in the EU. From the point 
of view of innovation and level of innovation is evident that the Slovak Republic (SR) 
is currently located below the European average. Particularly lagging in the intensity 

1 http://www.ipaslovakia.sk/clanok_view.aspx?id_u=422 
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of innovation activities at the company level and in spending on research projects, 
development and innovation, whose the implementation of outcomes are reflected in 
practice. The main problem of low innovation SR is low efficiency of the current 
innovation system and poor links between research and development and the business 
sector, the insufficient supply of research and development results suitable for 
commercial use. 

SR has recently taken steps in particular first-generation innovation policy, which 
focused on legal, regulatory and financial framework for innovative activities. The 
current innovation system is failing in its key role - in transforming new knowledge 
into improved materials, products, processes, technologies and services. Very little 
change occurred in the second generation of innovation policy, which emphasizes the 
system approach and the importance of infrastructure supporting innovation. In the 
coming period is therefore necessary in the SR transit to third generation innovation 
policy, whose the task is that innovation must become an integral part of all policies. 

Innovative activities such as research and development results are generally 
similar to the EU, as well as in SR, the driving force of economic development, 
develop possibilities for future competitiveness in the form of new knowledge and 
increasing economic efficiency and its ability to act, especially through small and 
medium-sized companies. 

These activities are also binding for the SR. It is assumed mainly interactive 
effect of other policy areas to improve competitiveness and thus the environment for 
innovation development. Most general framework for promoting innovation 
development in Industry is industrial policy. Industrial policy in Slovakia is based on 
horizontal development - selective instruments of a suitable environment in which the 
industry will "move" and within the priority will be promote innovation aimed 
primarily to support the educational system, research and development and investment 
in innovative small and medium companies. The proportion of companies with 
innovation activity and the proportion of expenditure spent on innovation in the 
industry are provided in Table 1 from the available data of the Statistical Office of the 
Slovak republic. Last current statistics of innovations were processed in 2008, because 
the frequency of processing those statistical indicators is 2-years. According to 
information from the Statistical Office of the Slovak republic. The tables, which 
include the year 2008 is in this year only in the expected values. 
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Table 1 The proportion of companies with innovation activity and the proportion of 
expenditure spent on innovation 

Indicator 2001 2004 2006 2008
Share of companies with innovation activity of the total 
number of companies in industry and selected services 
in%

19.5 23.2 25.1 36.1 

small companies (10-49 employees) 15.1 16.3 19.2 31.5 
medium-sized companies (50-249 employees)  24.4 34.8 34.4 48.7 
large companies (250 or more employees)  46.8 58.0 56.0 67.6 

The share of innovation expenditure in total turnover in%  5.7 3.2 3.0 1.2

Structure of innovation expenditure in%    
Internal research and development (R & D) 6.8 8.1 8.3 9.9
provision of research and development (R & D outside)  2.5 2.2 3.8 7.9
provision of machinery and equipment 77.0 84.5 85.5 77.5 
provision of other external knowledge 4.7 5.2 2.4 4.7
expenditure for the preparatory phase of production and 
marketing  9.0 - - -

Source: www.statistic.sk 

Figure 1 The proportion of small, medium and large companies with innovation 
activity of the total number of companies in industry and selected services in % from 

2001 to 2008 

The available data shows that innovation activity is greatest in large companies 
and in small companies is the slightest. As regards expenditure on innovation, most 

Small companies 

Medium companies 

Large companies
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expenses for the reporting period was spent on purchase of machinery and equipment, 
a significant proportion of the expenditure the company spends on the internal research 
and development and only a tiny percentage of the expenditure was incurred for the 
preparatory phase of production and marketing. These facts are illustrated in Figures 1 
and 2 

Figure 2 Structure of innovation expenditure in % 

Substantive and financial framework in support of innovative development, 
research and development is a range of multidimensional programs (support programs 
in the responsibility of the Ministry of Economy and Construction of SR, private 
sources, the Framework Programmes, Structural Funds). Specific attention in the 
innovation development in the SR should be given to industry sectors with low 
potential for innovation, sectors operating on the basis of domestic raw materials 
(building materials industry, wood industry, glass industry), regions with low 
efficiency, and small and medium companies. These sectors, regions and size 
categories of entities is priority direction assistance from EU structural funds. In SR´s 
conditions the innovation are ensured through technology transfer and entry of foreign 
investors, as well as purchases of know-how and technologies on key. Low is the 
proportion of innovation to based on implementation of the outcome of domestic 
research and development, which requires special attention to this aspect of support for 
innovation particularly in leverage more private sector expend greater resources for 
research and development and consequently to implement its results, which should be 
the primary concern of national legislation in this area. 

Expenditure on research and development in the reporting period shown in Table 
2 and Figure 3, which are seen rising expenses. Structure of expenditure on science 

Internal research and 
development 

Provision of internal 
research and development 

Provision of equipment 
and machinery 

Provision of other 
external knowledge 
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and research from HPD shows the Table 3 and Figure 4. In all the studied years is 
considerably higher share of current expenditure compared with capital expenditure. 
Expenditure in individual years show fluctuating character. 

Table 2 Expenditure on research and development in the mil. of Euros 2002 - 2009 

2002 2003 2004 2005 2006 2007 2008 2009*)

Expenditure on research 
and development 210 233 231 249 268 283 316 303 

Source: www.statistics.sk

Figure 3 Expenditure on research and development in the mil. of Euros in 2002 – 2009 

Table 3 Composition of expenditure on research and development in the years 2002 to 
2009

Type of expenditure 2002 2003 2004 2005 2006 2007 2008 2009*)

Capital expenditure  18 26 25 27 28 29 29 31 

Current expenditure 192 207 207 223 240 254 287 272 

Source: www.statistics.sk

Expanditure 
on research 
and
development 
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Figure 4 Composition of expenditures on research and development in the years 2002 
to 2009 

Determinant of overcoming the technological backwardness of industry and 
innovation, industrial production and its individual sectors in the future will continue 
the investment activities of entities, including foreign direct investment. 

Innovative capability is now considered ultimate condition for the 
competitiveness of all types of companies. In a changing environment, the driving 
force behind the increasingly demanding customer requirements, increase service 
offerings and the greater competition in the markets, technological development and 
globalization, innovation is a means of coping with this difficult situation. In Slovakia 
these trends are well known and transport companies responsive to them. The most 
commonly through the "ideas box", which exists in several companies. In most cases, 
this form does not use knowledge of the desired effect, merely confirms that the 
existence of innovation in the enterprise does not guarantee the use of new ideas. 

Such a guarantee is only creating a fertile innovation environment and permanent 
care for innovation potential of the company. Innovative potential of the company can 
be identified on the basis of four characteristics of an existing innovation of company 
environment the degree of knowledge innovation needs, the degree of the existence of 
innovative opportunities, degree of innovation culture and the degree motivation of 
employee to innovate. For businesses wishing to exploit the innovation potential, it is 
necessary to create innovative environment that must be susceptible, accessible and 
open cooperation by means of modern communication channels. Expenditure on 

Capital expenditure 

Current expenditure 
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research and development in selected areas of science and research are listed in Table 
4 in individual years from 2006 to 2009. 

Table 4 Expenditure on research and development in selected areas of science and 
research from 2006 to 2009 in thousands Euros 

Region 2006 2007 2008 2009
Biotechnology  7 393 7 409 9 913 8 255 
New materials 6 534 7 247 22 421 10 741 

Nanotechnology and nanomaterial 1 982 2 631 2 497 2 644 

Information and Communication Technologies 13 518 12 456 13 603 14 782 

software 8 769 8 944 1 875 2 324 
Source: www.statistick.sk 

Figure 5 Expenditure on research and development in selected areas of science and 
research 2006-2009 

In table 5 and Figure 6 is number of employees/staff of research and 
development 2001-2009 

Biotechnology 

New materials 

Nanotechnology and 
nanomaterials 
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Table 5 Research a development employees 2005– 2009 ( physical persons till 31.12.) 
Indicator   2005 2006 2007 2008 2009

Employees Research and development 22 294 23 120 23 437 23 641 25 388

Women 9 662 10 175 10 468 10 467 11 220

Investigators  17 526 18 816 19 375 19 814 21 832

Source: www.statistick.sk 

Figure 6 Number of research and development employees 2005-2009 
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Summary: 

The paper deals with the role of innovations in transport companies. The current 
economic development is not bringing only problems, but also a good ideas and 
opportunities to improve the operation of the transport company. 
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DEVELOPMENT OF INNOVATIONS IN 
TRANSPORT COMPANIES SR 

Rudolf KAMPF, Marián HODÁŠ-PAUER 

The Slovak Republic currently modernizing its innovation system and creates the 
Innovation Policy which offer a suitable solution to increase its innovativeness. A new 
approach to innovation includes open access to information, information and 
communication technologies, access collective innovative spirit and teamwork, 
intensive feedback and the principle of continuous innovation process. from The 
results of statistical research, which were reflected in the Innovation Strategy of the SR 
is result that the driving force behind economic growth in Slovakia in the development 
by 2013 is still the part of industry and services, which is closely linked to industrial 
activities (transport, finance, business services). The data published by Statistical 
Office of SR shows that in the transport and storage in the first 7 months of 2010 is a 
slight sales growth, detailed in Table 1 and 2 and in Figures 1 and 2. 

Table 1 Sales for own services and goods in SR 

Statistical classification of economic activities MJ
2010

1 2 3 4 5 6 7
Selected market services mil. Euro 610,7 608 680 665,5 682 728 707
Properties, professional, scientific and 
technical activities mil. Euro 356,7 334 394,3 379,4 384 408,8 385

Administrative and support services mil. Euro 116,6 136 145,7 155,2 164 180,5 186
Other education and education activities   mil. Euro 7,6 8,5 8,8 9,8 9,6 9,4 8,1 
Arts, entertainment and recreation mil. Euro 107,8 108 107,1 98,5 100 102,2 101
Other activities mil. Euro 22 22,1 24,1 22,6 24,1 27,1 26,8
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Figure 1 Sales for own services and goods in SR  
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Table 2  Sales for transport and storage in SR 

Statistical Classification of 
Economic Activities Unit

2010
January February March April May June July

Transport and Storage mil. Eur 417,6 440,7 489,2 478,6 476,8 499 500,2
index 102,5 95,7 112 110,6 110,7 111,2 103,2

Land transport and transport via 
pipelines

mil. Eur 234 246,6 264,3 265,1 266,1 270,6 267,8
index 101,6 98,7 109,7 111,9 108,9 114,1 109,5

Water transport mil. Eur 2,4 2,2 2,8 4,7 3,5 2,8 3,4 
index 73,3 60,2 121,5 164 129,2 89,6 84,2 

Air transport mil. Eur 12,7 1,4 1,9 2,9 5,4 2,4 3,3 
index 54,6 5 9,8 14,4 21,5 6,9 5,5 

storage and transportation support 
activities 

mil. Eur 129 153,6 177,9 167,7 164,2 185,3 190,8
index 113,1 106,5 131 121,5 129,7 132,6 134,8

postal and courier services mil. Eur 39,5 36,9 42,4 38,2 37,6 38,1 34,8 
index 108,8 106,2 109,8 109,7 117 109,1 101,7

Selected market services 

Properties, professional, scientific  
and technical activities 

Administrative and support services 
Other education and education 
 activities   

Arts, entertainment and recreation 

Other activities

Graphical representation of selected sales for own services and  
goods in 2010 
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Figure 2 Graphic representations of sales of transport and storage in SR 

Tržby za vlastné výkony a tovary v roku 2010

360
380

400
420
440

460
480

500
520

janurár február marec apríl máj jún júl

When successfully overcoming the negative impact of economic crisis, SR 
belongs to those EU countries where the share of industry in GDP and employment is 
more than the average group. In The structure of Slovak industry is the dominant 
position in manufacturing, which is more consolidated. The share of industrial 
production in employment, GDP and create added value is increasing. In general are 
created real preconditions for it to be in Industry in the further development of 
reinforce the position of sustainable development, i.e. industrial development has in 
addition to positive impacts on the economy, job creation, increased efficiency of 
material and energy resources and meet the obligation on the requirements of the 
development of environmentally sound technology and minimization of adverse 
effects of industry on the environment. The second most important determinant of 
overcoming technological and innovation gaps in the Slovak industry behind EU 
industry is research and development. 

In the following Table 3 and Figure 3 are processed statistical data published by 
the Statistical Office of the Slovak republic, there are numbers and values of the 
certified products and certified quality management systems in SR in individual years. 

Table 3 Certified products and certified quality management systems in SR 

Indicator Unit 2001 2003 2006 2008

Certified products Quantity 8 741 6 158 5 962 3 850 

Value of certified products Thousands
of Euros 663 688 723 544 2 831 129 1 765 477

Value of certified products % 58,2 69 84,7 66,9 

Certified quality management systems Quantity 122 105 156 178 

Sales for own services and goods in 2010 

January   February   March      April       May      June      July 
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Figure 3 Development quantity of certified products and certified quality management 
systems
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Principled impact on the development of innovation in manufacturing the SR and 
its various sectors will be have in the near future total current to create an environment 
for competitiveness in the SR economy, tax policy, access opportunities in emerging 
companies to start-up capital, connection of research and development with business 
communities, education level future potential entrepreneurs, level of administrative 
barriers, eg at creation of new companies. The Important role in developing in 
industrial production SR, individual sectors represents the ability to use EU structural 
funds.

Industrial production in the medium term is the carrier portion of economic 
growth, there will be changes in the internal structure of the transition from production 
to production supported by knowledge and innovation. The best prospects for 
economic development in the next period will be particularly mechanical engineering, 
electrical engineering, part of the chemical industry and power engineering. It is 
assumed that the targeted support of these industries will create the appropriate 
conditions for further foreign investments1.

1 http://openiazoch.zoznam.sk/info/zpravy/zprava.asp?NewsID=83715 

Certified producst and certified quanlity mangement 
systems in SR 

Certified products  

Certified quality 
management systems 
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SR support innovation activities mainly focus on building regional innovation 
structures and the corporate sector. The support for innovative activities will start in 
the corporate sector by creating the appropriate environment and necessary conditions 
for implementing innovations. This will need to support all types of innovation, from 
product, technology, through organizational innovation to innovation in services. 

One of the negative phenomena operating in the Slovak transport companies is 
that key relationship in the innovation system, ie relationship between research and 
education system and companies is very poorly developed. Another negative 
consequence of poor links between transport and research sector is insufficient supply 
of R & D suitable for commercial exploitation. From the foregoing low mobility of 
researchers between science and transport, as well as in the opposite direction, which 
would facilitate transfer of knowledge and ability to transport companies applied this 
knowledge in practice. In the SR is also poorly developed links the corporate sector 
with research and education system and the state measures are not able respond 
flexibly.1

Equally important problems of Slovak companies in the innovation process are 
insufficient own financial resources and while difficult access to foreign financial 
sources.
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Summary

The paper deals with development of innovations in transport companies in 
Slovakia. The Slovak Republic currently modernizing its innovation system and creates 
the Innovation Policy which offer a suitable solution to increase its innovativeness. A 
new approach to innovation includes open access to information, information and 
communication technologies, access collective innovative spirit and teamwork, 
intensive feedback and the principle of continuous innovation process. from The 
results of statistical research, which were reflected in the Innovation Strategy of the 

1 Návrh inova nej stratégie SR na roky 2007-2013 



- 28 - 
II/2010

SR is result that the driving force behind economic growth in Slovakia in the 
development by 2013 is still the part of industry and services, which is closely linked to 
industrial activities (transport, finance, business services). 
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LOGISTICS ACTIVITIES IN RELATION TO 
TANGIBLE AND INTANGIBLE OPERATIONS 

Ji í KOLÁ

1 Transportation as a logistic process 

Transport of goods is carried out by certain technologies, which are called 
logistics technologies. Best known are for example: 

Just in time (JIT), 
Kanban, 
Cross – Docking, 
Hub and Spoke (H&S), 
From house to house, 
Quick Response (QR), 
Efficient Consumer Response (ECR), 
Combined transport (KD), 
and others. 
Just in time 

It is the best known logistics technology. It lies in meeting the needs for a given 
material in the production or for a finished product in the distribution chain by its 
delivery just in time, i.e. in precisely defined and maintained times specified by the 
customer. Some companies such as Apple even penalize early deliveries. They are 
available in small quantities, in the earliest possible moment. Deliveries are very 
frequent and thus may concur in the logistics chain, with only minimal safety stock. 
Stocks are maintained even for several hours [6]. 

System Kanban 

Recently the role of this system in production and logistics activity is growing. 

It lies in the delivery of material directly into production on the basis of 
specialized transportation resources and labels that play the role of the order between 
different parts of the production. This system enables continuous production without 
the need for stock production, because the instruction for delivery of a given part is 



- 30 - 
II/2010

done by customer sending a given mean of transport which is an impulse for suppliers 
to start a production [6].  

Gross – Docking 

It is a method of product distribution based on the consolidation of smaller 
supplies from several suppliers for one customer. 

Hub and Spoke (H&S) 

This technology belongs to most used technologies for territory logistics services. 

H & S is based on association and separation of small shipments so that the 
critical transport distance, which is the distance between origin and destination center, 
or hub, have been operated through regular, speed and capacity transportation systems. 
This can eliminate the increase in the number of administered items in their decreasing 
average size and increasing the number of inputs. Capacitive distance transportation is 
more economical and more environmentally friendly than currents of light commercial 
vehicles. Those are reserved for flexible collection and distribution of shipments in 
attraction circuits of logistic centers or transport hubs. 

From house to house 

The concept of transport from "house to house" is one of the oldest transport 
logistics systems. It can be realized by a single way (e.g. road or rail) or by more ways 
of transport (combined transport). The principle of logistics technology lies in the fact 
that customers are provided with all services related to transport from suppliers to a 
"door" on one forward document. 

In the Czech Republic this is mainly done by road or rail transport, or if 
necessary using both types. 

Quick Response (QR) 

The system of a rapid response is a strategy used in the retail sector, which is a 
combination of several tactics aimed at improving inventory management and increase 
efficiency by accelerating the flow of supplies. Today most of QR systems operate 
mainly in the relationship between manufacturers and retailers. The full 
implementation of the QR system includes the application of the principle of JIT in the 
supply / logistics chain, i.e.  from suppliers of raw materials to the final customer. 

This system operates on a basis of combination of electronic data interchange 
(EDI) and a system of bar code between the links of the chain.
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Efficient Consumer Response (ECR) 

This is a special variant of the previous system of QR, which developed in the 
food product system. The participants are both manufacturing companies with 
suppliers, wholesale and retail. The assumptions are based on the application of ECR 
to the full implementation of automatic identification of goods, electronic data 
interchange, electronic transfer of money of bank data, etc. What is important is the 
intensive cooperation between the food industry and market to meet the needs and 
desires of end customers. 

The system focuses on the values of logistic chains and eliminates the activities 
that do not add any value.  

Combined transport 

The basic role of freight transport is to satisfy forwarding needs of customers. 
The main assumptions of a reliable transport operation are to create and guide the 
functional transport system under various modes of transport and coordinated 
development of the system as a whole. Among these systems the most important is an 
intermodal or combined transport.  The advantage of such a solution is to take 
advantage of different transport modes. Using the combined transport, a major part of 
the route is made by rail, by inland waterway or by sea and the local collection or 
delivery is done by the shortest route by road. 

Essential elements of combined transport are the unified modal transport units 
that in our conditions are containers and swap bodies. Intermodal transport is based on 
the transport of goods in one and the same loading unit or vehicle by gradually using 
various modes of transport without handling the goods when changing the modes. 

2 Logistic activities related to intangible operations 

2.1 Forwarding 
Forwarding services are without any doubts one of the most important parts of 

logistics. If a company decides not to organize the transport itself, forwarders have a 
wide range of possibilities in logistics management. At present, forwarding or carrying 
business the link between the supplier or customer and the carrier. It actually 
organizes, manages and coordinates all transports to ensure the delivery of goods at the 
right time at right place. Freight forwarder organizes the transportation of goods for 
commerce and industry based on logistic principles and thus minimizes transportation 
costs and risks, further advising principals on all transportation issues, helps with 
transportation, providing transport and implementing effective measures to ensure that 
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the consignment reached the recipient properly on due time. For the forwarding the 
best route and means of transport is chosen. 

2.2 Customs, trade and financial activities 
During international transport, i.e. during export, import or transit it is necessary 

to perform the customs clearance of goods which is governed by customs regulations - 
such services can provide a company itself or through an external provider (specialised 
companies, freight forwarders, logistics centers, etc.). 

The commercial activities include the sale of freight forwarding services, rental 
of storage space or spaces, and storage, then here we can include rental of pallets and 
containers, rental of means of transport, etc. 

Financial activities can be divided into three types. The first type will be the 
financing as such, another group is financial activities that include payments to 
customers and third activity is actually financial services provided to customers.  

3 Other logistics activities 

3.1 Service and consultancy services 
Customer service is one option how to gain a competitive advantage at market. 

Today most markets are already so advanced that competition through price, quality 
and utility value of products may be quite inadequate. Then the differences in the field 
of customer service become important. Customer service is the outcome of logistics 
system and through customer service performance its good or bad behaviour can be 
measured by. 

The service can be divided into two basic components: 

service provided to internal departments (internal customers) - a service for the 
production or marketing, etc., its level affects the company's ability to meet the 
needs of external customers, 
service provided to external customers - has an impact on maintaining existing 
customers and to attract new ones. 
The level of customer service has a direct impact on the share of a company of 

the market, of the overall logistics costs and thus of profitability. Here it is important 
to consider the use of the external service providers and to what extent.

3.2 Logistics communications 
The important role in logistics communications is played by logistics information 

systems. Information technology is used in logistics for many years and their 
importance for this field grows. 
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The base of logistics communication lays in the work with the customer orders. 
In this case, the focus is mainly on the speed and quality of information flow, because 
these are the factors that could significantly affect the costs. 

IT technologies are not only used for admission of orders, but also in the 
management of stocks of finished goods, in measuring of performance, in the process 
of transportation management and warehouse management. Logistics information 
systems are therefore considered an essential element of competition. Each company is 
trying to reduce the order cycle time, to improve reaction speed and to reduce 
inventory levels in the logistics chain, for which one can use logistics technologies, 
such as a rapid response system, a system of just-in-time system or an effective 
response to customer. These systems are based on a combination of various 
information technologies. Company management also uses decision support systems, 
which are specialized computer systems to enable better decisions, or even different 
expert systems.  

3.3 Logistic Information System 
Logistics information system must be based primarily on customer needs. They 

increase their expectations and requirements for the suppliers. They require not only 
reliable delivery times, balanced order cycles, but also a high awareness regarding the 
availability of goods in stock, the expected arrival of supplies, orders status, delivery 
status, etc. We can say that customers require an integrated logistics system, supported 
by integrated logistics information system.  Fulfilling customer expectations is 
possible using modern technologies, which include bar codes, electronic cash register 
systems for collecting and transmitting data, systems for electronic funds transfer, EDI 
system, etc. 

Information system supports efforts of a company to improve its business 
processes because it provides customers with more accurate performance of their 
orders. The more the system is automatised, fewer errors which are caused by human 
are produced. The quality of customer service improves, because it shortens order 
cycle time and improves the balance. The advantage for customers is to obtain current 
information on stock availability, order status and delivery. Advanced logistics 
information systems support in this way the process Total Quality Management. 

Logistics information system can be used also to support strategic decision 
making. Other specialized systems provide flexibility and support for logistics 
decisions based on logistics information. It is primarily a decision support systems. 
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Summary

The paper deals with the logistics activities in relation to tangible and intangible 
operations. Forwarding services are without any doubts one of the most important 
parts of logistics. If a company decides not to organize the transport itself, forwarders 
have a wide range of possibilities in logistics management. 
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CONSTRAINT MANAGEMENT SYSTEM – 
OPTIMIZED PRODUCTION TECHNOLOGY (OPT) 

Iveta KUBASÁKOVÁ, Katarína IVÁNKOVÁ 

System developer: Israeli physicist Goldratt (in the 1970s in the USA and 
introduced in the 1980s by Creative Output). The basis of this system is the notion that 
constraints that occur, also known as bottlenecks, have a significant impact on 
production activities as well as on the utilisation of raw materials and materials in the 
production process. 

A constraint, or bottleneck, is any machinery, equipment or other production 
resource that limits production. 

This contains 4 modules: 

1. Buildnet - an information database; 

2. Serve - identification of constraints, or "bottlenecks"; 

3. Split - division of workspaces into 2 groups: 

 Normal worksites, 
 Bottlenecks; 

4. Opt - an algorithm for eliminating bottlenecks. 

The OPT system is designed for production shop scheduling. It is very sensitive 
to changes in data, including for example new orders, missing information, etc. A 
failure at a bottleneck cannot intevene because the entire planning process is 
meaningless. For this reason it is necessary that increased capacity be available at 
bottlenecks. In order to eliminate bottlenecks capacity must be expanded at the given 
bottleneck, e.g. via overtime work. 

Goldratt's Rules 

It is necessary to emphasise that the OPT system represents another significant 
step towards the systematic understanding and resolution of production management 
problems. These advances in the systematic understanding of production management 
problems are best reflected in the OPT rules formulated by its developer, the Israeli 
physicist A. Goldratt. Specifically these are the following 10 rules: 
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1. Balancing materials flow rather than balancing capacity leads to more efficient 
production management, 

2. The level of resource utilisation at areas other than at production system 
bottlenecks is defined by system limitations and not the potential at the specific 
location.

3. Utilisation and activation of a resource are not synonymous. 
4. An hour lost at a bottleneck is an hour lost for the entire system. 
5. An hour saved at a non-bottleneck does not provide any value for the system. 
6. Bottlenecks determine throughput as well as the level of inventory in the system. 
7. The transport batch does not have and often should not be the same as the 

production batch. 
8. The production batch should be variable over time along the entire production 

process schedule. 
9. Production schedule should be created with respect to all limitations of the 

production system. 
10. Lead times are a product of the schedule and cannot be established in advance. 

The Basic OPT Concept

The central idea of the OPT system is the concept of bottlenecks in terms of the 
entire system (connected to production systems). OPT defines bottlenecks as the part 
of the production system that has the lowest production potential. The production 
potential of a production system is composed of all production factors (labour, 
equipment, technology, organisation, materials, financing and management) and their 
dynamics (with regards to individual production process operations). Complete 
harmony between the partial potentials of the individual factors is nearly impossible to 
achieve. The production system bottleneck is the factor with the lowest production 
potential.

Consideration afforded to bottlenecks for this very reason cannot be simply 
reduced to only equipment, as is frequently the case. The bottleneck itself is the 
decisive factor in determining how much the given production system is capable of 
producing (in a given time period). It is clear from the reasoning above that if a 
bottleneck can be removed from the system (for example by hiring new workers, 
expanding or perfecting equipment, depending on what the specific bottleneck 
happens to be) then the bottleneck becomes the factor in the new situation, again, the 
has the lowest production potential. For this reason it is possible to characterise a 
production system using various kinds of bottlenecks. 

The core OPT concept stems from the bottlenecks as these bottlenecks 
themselves define the productive potential of the system and as a consequence these 
must be given specific attention within production management. The first and most 
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important task is uncovering the first level bottlenecks in the current situation. 
Bottlenecks dynamically change depending on production conditions, required 
quantities and the range of products. First level definition of bottlenecks is not enough 
on its own it is necessary (based on experience) to move into the second, third, fourth 
and higher levels. 

Due to the fact that the production system can only produce so much due to 
bottlenecks it follows that bottlenecks also define the system's potential. If the need to 
increase the volume of production is shown then the key question becomes how to 
"expand" bottlenecks using technical, organisational and other measures. 

It has also been shown that the concept of bottlenecks corresponds to the volume 
of production and has significant economic consequences. If a continuous flow of 
materials can be secured (it is here than the OPT concept is connected to JIT) in spite 
of the bottlenecks it is possible to achieve significant reductions in inventories, 
improved capacity utilisation as well as decreases in lead times for products, all of 
which have a positive effects on costs and the competitiveness of the company. 

The OPT system modifies the JIT approach in that it applies the pull principle, 
exactly as applied in the JIT system, yet in an adapted manner so that such a pull force 
is generated by the bottlenecks. The pull principle is applied on the downstream side 
of the bottleneck and subsequently the push principle is applied on the upstream side 
of the bottleneck until the end of the process itself. The no-inventory principle is also 
modified in that a specific level of inventory is allowed but only for the bottlenecks in 
the system. 

This gives rise to a production management concept some have named "DBR -
Drum - Buffer - Rope".  

The bottleneck provides a rhythm to work in the system (drum); the bottlenecks 
"pull" materials (rope) and it is necessary to secure necessary inventory levels (buffer). 

The OPT system can also be characterised as a significant advance in perfecting 
production management and it is no wonder that is has a significant repercussions in 
production management theory and practice. It has been incorporated into a specific 
philosophy that is underpinned by application software. A number of companies apply 
it (in spite of the high costs and limitations as only the application version of the 
system can be purchased) as it has been shown that it brings significant returns on 
investment. [1] 
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Benefits of the OPT System

The basic benefits of the OPT system can be seen in the increase in production 
system performance and efficiency. The OPT system eases a number strict 
requirements of the JIT system, thereby allowing it be more suitable for companies 
outside of Japan. 

The main benefits of the OPT system are considered to be: 

An increase in the volume of production using the same resources of up to 10 %, 
A decrease in the level of inventory by up to 20 %, 
A decrease in costs of up to 7 - 10 %, 
Shortening of production lead times by 20 - 30 %. 
In addition to the benefits shown above the OPT system also brings a number of 

other benefits in terms of increasing the level of the organisation and improved 
conditions (in particular the ability to concentrate on key company business and 
problems). 

Conditions for OPT Application

The OPT system brings a number of progressive elements to the concept of 
production management. Priority is given to the use of MRP I and MRP II systems as 
well as the JIT system; however some of this system's strict requirements are eased. 
This makes the OPT system very attractive for our companies. In terms of its 
application it brings a number of advantages. The most important advantages were 
presented below: 

The OPT system matches the management culture and mentality used within 
managerial thinking by our managers. 
The OPT system can be implemented progressively, starting from the smallest 
organisational units, which can then be gradually expanded and deepened. 
The system is compatible with MRP I and MRP II systems and uses them for 
support. 
Overall the OPT system can be assessed as a very progressive system with great 

future prospects for our companies. [2] 
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Summary

The paper deals with the constraint management system – optimized production 
technology (OPT). The basis of this system is the notion that constraints that occur, 
also known as bottlenecks, have a significant impact on production activities as well 
as on the utilisation of raw materials and materials in the production process. The 
basic benefits of the OPT system can be seen in the increase in production system 
performance and efficiency. 
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LOGISTICS PROCESSES OUTSOURCING IN 
WOODPROCESSING COMPANIES IN SLOVAKIA

Marek POTKÁNY, Miloš HITKA, Mária SIROTIAKOVÁ  

Introduction

Under the impact of economic crisis and following stagnation of building 
industry in the world wood-processing industry faces the decline of industry demand 
concerning construction and carpentry products. Many companies seek the ways how 
to cut costs and recently outsourcing utilization seems to be the proper method to 
achieve it.

It is possible to explain the term outsourcing as the acronym consisting of three 
English words „OUTside reSOURCe usING“. This expression is a term of American 
business English and in its Slovak equivalent it means „utilization of external 
resources“(outside – vonku, source – zdroj, prame , to outsource – odsunú , vytesni ,
vy leni ). In theory outsourcing is quite popular topic based on which a lot of experts 
point out the trend and efficiency of external resources utilization in external company 
management. In general it is in theory presented as a modern trend of management 
which serves to transfer support company activities to an external provider.

During its development outsourcing became a complex object of doing business 
and that is why it is possible to characterize it from different points of view. One can 
find a lot of definitions of different authors. According to the authors I. Hunter, J. 
Saunders, A. Boroughs, S. Constance [2] „outsourcing is a  transfer of internal 
business activities or a group of similar activities and assets to an external producer 
or provider of services who is able to offer required service on agreed date and 
price“. According to Vetráková [1] „Outsourcing in economy is transfer of internal 
company activities usually not connected with its main activity to an external 
subject“. It is a special form of co-operation concerning internally executed processes 
where the object of performance is agreed in a contract. In this way outsourcing differs 
from another „partnerships“. 

Nowadays outsourcing is utilized worldwide as one of the tools of strategic 
company management, namely as a tool of optimizing company resources 
consumption aimed at basic strategic company goals.
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Practical utilization and application of outsourcing is wide and favourite in many 
industries in all developed countries since it brings many positive effects. In our 
geographical conditions in spite of initial distrust to it – its practical application is 
better now and outsourcing finds its application in many industries as well. The reason 
is foreign companies´ penetration and know-how of their management to our market.  

1 Outsourcing types and areas  

Business Process Outsourcing (BPO, so-called outsourcing of business 
processes) is considered as the most advanced form of outsourcing which is applied 
especially in multinational companies as a tool of company processes transformation. 
In this way the concept of BPO is frequently classified as dynamic or transformation 
outsourcing. It consists in determination of support processes which charge company 
capacities and do not make profit and their transfer to hands of an external partner who 
provides the above mentioned services usually at higher quality level to more clients.

In an external way up till now internally ensured company processes as 
administration, finance, accounting, logistics, distribution, human resources, etc. may 
be provided. In this case it is so-called „back-office outsourcing“ and processes 
connected with customers – payment services, sale, marketing, care of customers, etc. 
is called „front-office outsourcing“.  

In theory but also in practice terms like complex and selective outsourcing occur 
more and more often and they result from the criteria of outsourcing content.  We 
speak about complex outsourcing (full service) when there is a separated total area 
for outsourcing (e.g. area of IT, maintenance, transportation, human resources) and an 
external provider is fully responsible for their fulfilment [3].

Selective outsourcing tries to specify a part of particular area (e.g. management 
of wages administration, partial operation of transportation, charge of IT 
maintenance...) – it means only of some activities within particular area of selected 
process.

In practice it is not possible to outsource all activities. It is ideal to determine a 
plan based on company business philosophy, it means to focus on a core of company 
interest and not to outsource this base. This procedure is logical – it is a must to have 
some area with which the company fully deals and not to let it to the other company 
because if it was done company´s own existence would be threatened. An organization 
may outsource not only company activities which are classified to the category of  
„noncore business“ which means processes which ensure support activities in the 
company – it means it is right to select a process where we do not anticipate aversion 
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to changes or aversion is as weak as possible and requirement for changes is strong. So 
it should be a process which does not work optimally or there are some costs or 
qualitative reserves.

Outsourcing utilization is often connected with the area of information
systems/information technologies (IS/IT), where the extent of contracts is the 
biggest. In this case we speak about outsourcing IT infrastructure, applications 
technical support, hardware, software, data administration, professional staff, 
web site hosting, development of applications for business processes, help desk 
services (customers´ support), networking (net connection), communication 
services, data centres operations, IT infrastructure. Areas - where it is possible to 
utilize outsourcing apart from IS/IT - have been recently found in many companies´ 
activities. It is possible to apply outsourcing especially in the following areas [4], 
whereby due to the character of this contribution we describe and focus on outsourcing 
of logistics:

Accounting and wages evidence, 
Facility management, 
Science and research, 
Human resources,
Ecology and environment, 
Logistics
According to the definition of European logistic association (EIA) „logistics

includes planning, management and execution of goods flow, starting at development 
and purchase and finishing with production and distribution due to the final customer 
order,...“ The task to ensure logistic processes in a company in a form of outsourcing 
includes [4]: 

transport (supply of goods and distribution of outputs to customers – including 
dispatching),
storage (providing and lease of places including the possibility to connect it with 
manipulation and IT support), 
providing IT systems in logistics (management of supply and production through 
systems´ identification and monitoring of bar codes). 

2 Outsourcing process

It is very complicated to universalize the general model (project) of outsourcing 
application, because it is influenced by many factors, such as specific features of a 
company (industry, size, region, organization structure, ...), character of individual 
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activities which are outsourced, time schedule of execution, financial budget and type 
of outsourcing relation. In spite of that there are efforts to determine some phases in 
the process of outsourcing in theory.   

In the following part we bring – in a brief form – summary of proposal of 
outsourcing process implementation [2] [4] in accordance with the requirements of the 
international norm ISO 10006. ISO 10006 “Quality management – Directive of quality 
in project management” is an international norm which provides manual for individual 
items of system of quality and procedures for which their application is from the point 
of view of project management important. This norm completes the norm ISO 9004-1 
and is applicable for projects of different content and complexity. General process of 
outsourcing application may be defined in several phases:  

strategic analysis of functional areas, 
analysis of areas determined for outsourcing, 
definition of requirements towards supplier,  
selection of supplier,
determination of conditions for outsourcing relation,
management of transitional phase and outsourcing relation.  
It is necessary to say that at first the decision concerning outsourcing should be 

the result of a company strategic vision which contains basic ideas and expectations 
resulting from the execution of particular project which fully matches the company 
management. Most frequent expectations of outsourcing project execution are: 
increased effectiveness of the main line of business, increase of flexibility to meet 
customers´ requirements and production capacity, leaning of organizational structure, 
financial saving, increase of liquidity, decline of wage costs, acquisition of expert 
knowledge, decrease of risk through transfer of activity to a supplier, strengthening of 
company image.

Total process of outsourcing implementation from the time point of view 
depends on many factors, whereby time horizon of its implementation is predicted the 
period from several months to one year.

3 Partial results of research concerning outsourcing utilization in wood-
processing companies in Slovakia

Within the solution of research project VEGA 1/0360/08. “Functional and 
design parameters for the evaluation of economic effectiveness of outsourcing in wood 
processing companies” by means of a partial solution we have found out possibilities 
of outsourcing application in companies processing wood in Slovakia. Through the 
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research which was done as a combination of a questionnaire and personal interviews 
we wanted to get responses to questions which characterize basic areas of outsourcing 
in selected wood processing companies in Slovakia. Our aim was to map the current 
situation in areas utilizing outsourcing and find out potential opportunities, interest and 
barriers of practical utilization of outsourcing in company practice of wood processing 
companies in Slovakia.

The preferred research goal was to carry out quantitative research at selected 
sample of companies of wood processing industry aimed at outsourcing utilization. 
During solving the research project within the defined research goal by means of the 
questionnaire – executed through e-mail correspondence, telephone or personal 
conversation – we addressed totally 146 companies/enterprises belonging to the wood 
processing industry and located in Slovakia. At first we contacted all the companies 
associated in Association of SR wood processors and later we have addressed 
individual contacts in given industry.   

Since we made an effort we succeeded to summarise 49 completed 
questionnaires which presents about 34% return. Representation of individual 
companies which were willing to provide information for the research in a structure of 
classification due to a company regional location and due to the size of companies 
(based on classification EK number 2003/361/EC) is in figure 1. 

Fig. 1 Structure of database of presented research enterprises
Size/

Region
Micro

enterprises
Small

enterprises

Medium-
size  

enterprises

Large  
enterprises Total  

West 2  7  6  1  16

Middle 4  10  5  2  21

East  3  5  3  1  12   

Total  9  22  14  4  49  

Source: Own survey 

As the primary goal of the task may be determined the response to the question 
“To which rate and in what areas is outsourcing utilized in companies of wood 
processing industry in Slovakia and what are preferred reasons of its utilization“? In 
this way defined goal is quite wide and that is why it was necessary to divide the 
research into several partial questions. Within the frame of content specification of our 
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contribution we will present only partial results of the research in the following part 
together with the presentation of statistical reliance of selected questions. 

3.1 General offer of outsourcing services utilization
One goal of the research was to find out the level of offer concerning outsourcing 

services in wood processing companies in Slovakia. Companies responded the 
question if they have already met the offer to utilize outsourcing services. Most of 
have already met such offer and there no visible differences in regions as well (figure 
2). We were surprised by the fact that the term outsourcing itself is not utilized in 
common company practice. It was confirmed during telephone or personal 
conversations. It often happens that the term outsourcing is replaced by the term 
external service or external supplier.

Fig. 2 Concurrence with the offer of outsourcing utilization in WP companies 

Yes
No

 West Slovakia

Middle Slovakia

East Slovakia

8

4

18

3

14

2

Source: Own survey 

3.2 Logistics outsourcing utilization  
As it has been already mentioned outsourcing of logistic processes includes 

especially areas of transportation, storage and provision of IT systems in logistics 
management. In enterprise practice of wood-processing industry in Slovakia, however, 
outsourcing of logistics is not a dominant area.   
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Fig. 3 Logistics outsourcing utilization in WP companies

1
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Medium-size
enterprises

Small enterprises

Mikro enterprises

Large enterprises

Source: Own survey 

The chance to utilize these services is used almost by all big companies, but other 
firms utilization is at low level (figure 3). On the other hand the results have shown 
that utilization of outsourcing services is at quite high level in many other areas of 
possible outsourcing, e.g. support and service company processes which include 
service and maintenance of information systems and technologies (IS/IT), all types of 
administrative works, legal and economic consultancy, catering for employees, various 
types of trainings/education and the area of management facility. In total expression of 
their utilization in individual companies these areas are outsourced in the scope from 
40-60%, whereby their utilization is logically at the highest level in case of medium 
size and big companies. The fact that the preferred area of outsourcing is only care of 
IS/IT, which was for several years considered as its privilege was not confirmed.   

3.3 Statistical reliance
Individual tasks of the research were consequently reviewed by means of 

statistical reliance through correlation analysis. The subject of correlation analysis is 
scanning of closeness of relation of explanatory or independent variable and a variable 
which is being explained or dependent variable.    

Statistically important dependence was discovered between the tasks of meeting 
with the offer to utilize outsourcing services and all the areas of its potential utilization 
(IS/IT, administration, legal and economic consulting ...), and also individual 
possibilities of its utilization or non-utilization.
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Fig. 4 Bi-variant histogram of correlation reliance between the offer of outsourcing 
utilization and the reason of its application in a form of risk transfer to a supplier   

offering with
outsourcing

services
meet

offering with
outsourcing

services
miss

no answer

transfer of the risk - yes

transfer of the risk - no

34

6

9

Source: Own survey 

To present correlation reliance we have chosen dependence between the offer of 
outsourcing services utilization and reason of its utilization defined as transfer of risk 
on the provider of outsourced activities (figure 4). Companies which have already met 
with the offer of outsourcing utilization in most cases do not state as the main reason 
of it the transfer of risk on the provider of outsourcing services. In this case it concerns 
negative correlation.

Among preferred reasons of outsourcing services utilization belong especially the 
effort to save costs on support and service company processes, paying attention to 
main production – technological processes (so called core business) and effort to 
increase quality of outsourced processes.   

In companies which stated that they do not utilize outsourcing service we tried to 
find out potential reasons of this situation. But it is also necessary to state that the 
companies which already utilize outsourcing services used the opportunity not to 
respond to this question. That is why in Figure 5 we present only the graph showing 
the reasons of non-utilization of outsourcing in the companies which have not utilized 
any outsourcing service yet. 
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Fig. 5 Reasons of non-utilization of outsourcing services in wood-processing 
companies in Slovakia  
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The most frequent reason in companies which have not utilized an offer to 
outsource some of their activities yet is absence of available information connected 
with the absence of any offer to utilize outsourcing services. Next reason is not enough 
time and room to deal with the topic, what was confirmed during personal 
conversations also in companies which refused to participate in the research.

Correlation analysis confirmed statistically important reliance which was 
discovered between the task in question with the tasks concerning the offer to utilize 
outsourcing services in wood processing companies together with selected areas and 
reasons of its utilization. In figure 5 we present reliance between the offer to utilize 
outsourcing services and reason of its non-utilization.  
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Fig. 5 Multiple box graph of correlation reliance between the offer of outsourcing 
services utilization and reasons of their non-utilization   

Source: Own survey 

Conclusion

Outsourcing is one of tools which are able to release potential fixed in the areas 
that do not belong among the key activities. On the other side if the way of 
outsourcing utilization is correctly chosen as well as the partner - companies´ key 
abilities and their competitive advantages may be strengthened. But the task of 
economic and non-economic benefits is still the open one as well as the risks of its 
utilization. It is the competence of each organization to decide freely about the 
opportunity of its utilization.

Utilization of logistics outsourcing is not in the case of companies of wood 
processing industry the preferred area of their interest, whereby companies prefer 
especially areas of different types of administrative works and areas of management 
facility. The preferred task of outsourcing is ensuring or even improvement of quality 
of executed activities which is connected with potential costs savings.   

This article is published within the solution of research project VEGA 1/0360/08. 
“Functional and design parameters for the evaluation of economic effectiveness of 

outsourcing in wood processing companies”. 
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Resume 

Outsourcing is understood as a modern trend of management which serves to 
transfer support activities of a company on an external provider. Practical utilization 
and application of outsourcing is frequent and very popular in many industries of all 
developed countries since it brings a lot of positive effects. The aim of this contribution 
is to present partial results of the research concerning outsourcing services utilization 
in companies of wood processing industry in Slovakia with the focus on the area of 
logistic processes outsourcing.
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SINGLE AND MULTIPLE ALLOCATION IN HUB-
AND-SPOKE NETWORKS AND THE 

TRANSPORTATION COST COMPARISON 

Jaromír ŠIROKÝ, Miroslav SLIVON , Václav CEMPÍREK 

Introduction

Hub-and-Spoke networks are used in various types of network systems (e.g. 
freight railway transportation, airline transportation, postal delivery systems, 
and telecommunications). Their principle can be described as follows: There exist 
many origins, many destinations and a number of hubs (i.e. transshipment facilities in 
case of transport systems). All the transport flow must travel from an origin to a 
destination via either one or two hubs. The flow is then concentrated on the inter-hub 
links and it brings transportation economies of scale (expressed by a discount factor). 

There exist several types of Hub-and-Spoke networks; this article deals with two 
of them: the single allocation and the multiple allocation Hub-and-Spoke networks. 
Both types are considered to be uncapacitated and with given number of hubs. These 
two types of network systems will be compared with regard to total cost and sensitivity 
of solutions to the discount factor. 

The paper has several goals: 

to illustrate the impact of discount factor on solution of hub location problems; 
to illustrate the cost difference between single and multiple allocation; 
to analyze and compare the impact of the changes in hub location model on 
different data sets.

1 Mathematical formulation of both problems 

1.1 Inter-hub economies of scale and total costs calculation explained 
The entire transportation process from origin to destination can be divided into 

three parts: a collection part (origin-hub), an inter-hub part (hub-hub) and a 
distribution part (hub-destination). The consolidation of shipments on inter-hub links 
provides the possibility to use large vehicles and to increase the unit transportation 
costs (in comparison to collection and distribution). The simplest way how to express 
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these economies of scales is to calculate the unit transportation cost from node i to 
node j using hubs k, l by (1).  

 ciklj = dik +  * dkl + dlj (1) 

where:

dik  …… ............ length of collection part, 
 …… ........ inter-hub discount factor (0 1), 

dkl…… .............. length of inter-hub part, 
dlj…… ............... length of distribution part. 
It is possible to establish collection and distribution factors as well - if the 

collection and distribution unit costs differ. 

Notice that the real unit transportation costs (in terms of vehicle operation cost 
per unit of distance divided by vehicle capacity) are not considered. The reason is 
simple – for solution of the problem of optimal location and allocation is enough to 
know the proportion of real unit cost. For example, if the real unit transportation cost 
of large vehicles (used on inter-hub links) equals to L monetary units and real unit 
transportation cost of smaller vehicles (used for visiting origins and destinations) is 
equal to S monetary units, then the discount factor  = L/S; the collection and 
distribution factors are in fact equal to 1.

The total costs in monetary units can be than calculated as total transportation 
costs (i.e. the value of objective function (2) or (7)) multiplied by S. This is important 
especially when including fixed costs to operate and establish hubs into consideration. 

1.2 Single Assignment Hub-and-Spoke problem 
In the single allocation model all nodes are restricted to interact with just one hub 

(see Figure 1). The uncapacitated Hub-and-Spoke problem with given number of hubs 
(this number is equal to p) and single allocation of nodes to hubs can be stated as 
follows:

 minimize 
i l

jljl
k l

jlikkl
k

ikik
j

ij hdhhdhdb  (2) 

subject to:  

k
kk ph

 (3) 

k
ik Vih 1  (4) 

Vkihh kkik ,  (5) 
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Vkihik ,}1,0{  (6) 

where:

bij  ……flow size from node i to node j, 
hik ……decision variable; hik = 1 if node i is allocated to hub k, 
hjl ……decision variable; hjl = 1 if node j is allocated to hub l, 
hkk ……decision variable; hkk = 1 if node k is hub, 
V   ……set of all nodes of given network. 
The objective (2) represents total transportation costs. The constraint (3) specifies 

the number of hubs to be opened; the constraints (4) guarantee single allocation. The 
constraints (5) ensure, that node k is a hub before a node can be allocated to it. The 
formulated problem is NP-hard. 

Fig. 1 – Single assignment model example 

Source: Authors 

1.3 Multiple Assignment Hub-and-Spoke problem 
The multiple allocation model allows each origin-destination pair of nodes 

to select the most effective route (i.e. route with minimum costs) through the hubs. 
The advantage of this model is the costs reduction (see Figure 2); the disadvantage is 
then more complicated collection and distribution – each node can be operated by 
more than one hub. 

Fig. 2 – Multiple assignment model example 

Source: Authors 

The uncapacitated Hub-and-Spoke problem with given number of hubs and 
multiple allocation of nodes to hubs can be stated as follows: 
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 minimize 
i j k l

ijklijklij Xcb  (7) 

subject to:  

VjiX
k l

ijkl ,1  (8) 

pY
k

k  (9) 

VlkjiYX kijkl ,,,  (10) 

VlkjiYX lijkl ,,,  (11) 

VlkjiX ijkl ,,,}1,0{  (12) 

VkYk }1,0{  (13) 

where:

Xijkl  ……decision variable; Xijkl = 1 if the origin-destination pair i, j used hub 
k and l (in this order), 

Yk ………decision variable; Yk = 1 if node k is hub, 
the other variables have the same meaning as in expressions (1) – (6). 

The unit transportation costs can be calculated by (1); the objective (7) then 
expresses the total transportation cost. The constraints (8) guarantee that the flow 
between every origin-destination pair will be routed via some pair of hubs. The 
constraint (9) specifies the number of hubs to be opened. The constraints (10) and (11) 
ensure that every origin-destination flow is routed only via nodes which are hubs. The 
formulated problem is again NP-hard.

2 Cost comparison illustrated 

Let’s consider an example of Hub-and-Spoke network as given in figure 3. There 
are 3 hub nodes – node 1, 2 and 4. To keep it simple, the OD matrix contains only two 
flows: 40 units from node 3 to node 6 and 5 units from node 3 to node 7. 
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Fig. 3 – Simple network example 

Source: Authors 

The assignment of nodes 6 and 7 appears quite obvious: node 6 will be allocated 
to hub 2 and node 7 will be allocated to node 4. It will be shown that it is not always 
optimal to assign nodes to the closest hub; these allocations are assumed to be given in 
this example anyway. What about the assignment of node 3?  

Let’s consider subsequent allocation to hub 4 and then to hub 1 for 3 different 
values of discount factor  = 1 (no economies of scale),  = 0.9 and  = 0.6. The 
results are showed in Tables 1 and 2. The OD cost values stand for unit transportation 
cost (i.e. where inter-hub cost is discounted by ) multiplied by corresponding flow 
size.

Table 1 – Results for node 3 allocated to node 4

Source: Authors

Table 2 – Results for node 3 allocated to node 4

Source: Authors

In case of single allocation the node 3 should be assigned to hub 1 for values 
of  > 0.9. For values of  < 0.9 is better to allocate node 3 to node 4. In case 
of multiple allocation it is advisable to assign node 3 to hub 1 for values of  > 0.6 and 
to node 1 for  < 0.6 in case of transportation from node 3 to node 6. In case of 
transportation from node 3 to node 7 should be always used only hub 4. The optimum 
solutions can be found in Table 3.  
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Table 3 – Solutions for both allocation types

Source: Authors

It is possible to make some conclusions: It is obvious that the value of discount 
factor  influences the optimal assignment of nodes to hubs. As  decreases, the length 
of collection and distribution part of travel distance plays a larger role. Thus, the 
closest hub does not necessary means the optimal hub – this is valid for single 
allocation as well as for multiple allocation. For decreasing values of , the cost 
difference between single and multiple allocation becomes smaller and the solutions 
are more similar. In the case when  = 0 (i.e. there are no costs for inter-hub transport) 
both solutions should be the same. The reason is obvious – if there are no costs 
between hubs, each node should be allocated to closest hub and multiple allocations 
are not needed.

3 Computational study - Real life examples 

3.1 Used algorithms 
All computations were done using the software HubLoc Slivon  (2008) which 

was created by author. The single allocation algorithm is based on genetic algorithm as 
described in Kratica (2006). This algorithm was slightly modified to allow multiple 
allocation as well (though it suffers by performance issues). 

Both types of algorithms were tested and verified on standard datasets available 
from (Beasley). Notice that the results come from metaheuristic algorithms – all the 
solutions are suboptimal in general.

3.2 Used data 
Three different data sets were used. First data set CAB (Civil Aeronautics Board) 

is based on airline passenger travel between 25 U.S. cities in 1970. Second data set 
which is called AP (Australian Post) relates to post shipments delivery between 200 
Australian cities. These data were reduced to 50 nodes using clustering as described in 
Ernst (1996). Both data sets are commonly used for benchmarking algorithms 
dedicated for solving of Hub-and-Spoke problems and can be obtained from (Beasley). 
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The third data set CR (Czech Railways) contains data about freights transportation 
flows between 50 Czech railway districts in 2007 in Široký (2008).

3.3 Comparison of overall results 
Both models - single and multiple allocation - were solved using HubLoc 

software, various values of discount factor  and fixed number of hubs (3 and 4). 
Results are shown in Tables 4 – 6. Column TCS stands for total costs of single 
allocation; TCM means total costs of multiple allocation; TC% is calculated as 
TCM / TCS · 100 with the same value of  and the same number of hubs; NMA stands 
for number of nodes which use multiple allocation. Such comparison was done in 
Široký (2008) using CAB dataset; one of the goals of this paper is to compare the 
results with other data sets.

Table 4 – CAB data set (25 nodes) solutions

Source: Authors

Table 5 – AP data set (50 nodes) solutions

Source: Authors

Table 6 – CR data set (50 nodes) solutions 

Source: Authors
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The obtained results can be summarized as follows: 

For a given number of hubs the total cost for the multiple assignment is always 
less or equal than in case of multiple assignment. Only for very small value 
of discount factor (close to zero) are both costs the same. As  increases, the 
difference increases. 
For small values of  both models have tendency to use nearest hubs, with 
increasing value of  it is no always optimal for nodes to use the nearest hub – it 
is expected not only in the case of multiple allocation, but also in the case of 
single allocation when it depends on layout of transportation flows. 
As  increases, the number of multiple assignments increases. It reaches 0 % for 

 = 0 and almost 100 % when  = 1. Multiple allocations occurred in all cases 
even for very small values of .
As  increases, the inter-hub distances play more important role in total 
transportation costs. It causes changes in hub locations – hubs move closer 
together. 
Although the computational experiment was done using 3 different data sets, 

the obtained results are very similar in response on change of  and number of hubs. 
This similarity is clearly visible on Figure 4. 

Fig. 4 – Comparison of results for particular datasets 

Source: Authors 
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3.4 More hubs and single allocation vs. fewer hubs and multiple allocation 
Obtained results also show following fact: under certain circumstances can be 

fewer hubs with multiple allocation more effective than more hubs with single 
allocation. For smaller and moderate values of discount factor  is cheaper the 4 hub 
single assignment model, but for higher values of  (the margin is about 0.7 in case of 
CAB and AP data sets; in case of CR – see Figure 5 - is about 0.8) the 3 hub multiple 
assignment model takes this advantage. This is because of the increase in costs to 
operate on inter-hub links – under such circumstances is the multiple allocation (which 
means routes shortening in general) more advantageous. Notice that the fixed costs to 
operate and establish one more hub are not considered – the actual costs advantage can 
be in fact even higher.

It is possible to make this conclusion: if the discount on inter-hub links is small, 
it is better to allow multiple assignments (it means to add collection / distribution 
links) than to increase the number of hubs. 

Fig. 5 – Comparison of total cost for CR data set with 3 hubs and multiple allocation 
vs. 4 hubs and single allocation 

Source: Authors 

Conclusions

The main goal of this paper is a comparison of total transportation costs in case 
of single and multiple assignment of nodes to hubs. It was verified that the multiple 
allocation can give significant cost advantage – particularly when the inter-hub 
economies of scale are relatively small. The obtained conclusions are not new; but it 
can make the concept of hub location model more intuitive to wider public. 
Concerning to the comparison of the three data sets - the impact of changes in 
allocation type and in the discount factor height was very similar.
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Resume 

The paper deals with total costs comparison of two hub location models – single 
and multiple allocation. Hub-and-Spoke networks are used in various types of network 
systems. There exist several types of Hub-and-Spoke networks. The paper has several 
goals to illustrate the impact of discount factor on solution of hub location problems. 
The impact of inter-hub discount factor is examined on three different numerical 
examples.
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METHOD OF BENCHMARKING AND ITS USE IN 
TRANSPORT COMPANIES

Pavel ŠVAGR 

Benchmarking can be defined as the process of identifying best steps or practices 
and using them in other organizations. It is a powerful tool in search of continuous 
improvement and significantly better results.  

In the evaluation of organizations and companies, there are many theoretical and 
practical methods to enable the company to determine the current position in the 
market, its strengths and weaknesses of the competition, its growth opportunities and 
potential decline in fulfilling their goals and mission. It should be noted that even the 
retrospective evaluation in the constantly changing environment, which could be of 
socio - economic, political - legislative, technological, technical and other nature, 
complicates the position of companies and organizations in general and to determine 
the exact position of the organization is practically impossible. 

We will briefly mention here the most used methods, which are sufficiently 
known from the theory of management, marketing, etc. It is for example the Boston 
matrix, suitable for analysis and strategy making, General Electric (GE) portfolio 
matrix, which should reveal the strengths and attractiveness of the organization where 
the organization operates, and other methods. In realization of these methods and 
others it is clear that the theory and practice, are correct and meaningful. Their 
drawback is a precise – exact determining of a position of rated organizations and 
companies. To avoid subjective position of evaluators within a company (which 
evaluator and employee of a given organization would officially state that the 
company management is bad and leads the company incorrectly?), there are 
professional external companies to evaluate the status of specific rated businesses in 
the surrounding environment, environmental advantages, weaknesses, opportunities 
and potential threats, without the influence of a management of the rated company. In 
determining the status of the company it is certainly sufficient, however in many 
specific situations unsatisfactory. In such situations the method called benchmarking 
can be employed. This method can certainly be applied to most organizations and 
companies, in this paper we will focus on its contribution, application and its benefits 
on forwarding companies. It would be very helpful for these companies to recognize 
their position and to pick up the positives from competing companies. The situation in 
the CR is such that there are many transportation companies without a stable position 
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and it is certain that not all of them can maintain the market position in the future. The 
benchmarking would be helpful in this specific field. 

Let us summarize a definition of benchmarking that would probably best suited 
to the possibility of and justification for this method for transport: Benchmarking is a 
process (method) that would allow a better implementation of work activities with a 
view to the best effect of the work in the transport company to improve its market 
position. Other definitions reported in the literature, as stated by C.J.McNair, Kathleen 
H.J.Leibfried, D. Elmutih, Bob Camp, and others are not inconsistent with the 
definition provided.

It can be argued that the benchmarking activity means improving the processes 
and products in process and activities of the transport company that uses and applies 
its benchmarking activities. To apply benchmarking means to improve processes and 
products according to the customers' needs, thus meeting the needs of our customers 
and meet their needs in the requirements for a particular transport. In the practical 
situation, however, for the forwarder the most important is the economic benefit, 
which is preferred over the general principles. One can state that benchmarking is also 
advantageous for the top forwarding companies, which achieve (or they think so) the 
"greatest achievement". These companies are indeed the "best", but certainly have a lot 
of areas and activities that can be improved when compared with competing transport 
companies, especially from abroad. The transport can be claimed to be without the 
boundaries, because the forwarding takes place worldwide. Transport companies have 
many different competitors, even of different transport sectors. Forwarding can be 
realized for example by road transport, but also by rail. There are companies that 
specialize in specific services, such as road and on different commodity, but also on 
different routes in different countries.

Many transport companies have several different sized branches in different 
regions or countries. The reason is to attract customers and their potential 
transmissions with the benefits of residency in a given country. Benchmarking within 
an organization is then divided into internal and external. Transport companies, but 
also other organizations use very often so-called functional benchmarking. In short, 
the carrier's main task lies in ensuring a transport and this, according to the 
management decision can provide only a few companies. Therefore, a transport 
company should divide a transport according to commodities or by regions or 
countries where the transport will take place. This part of the work has its advantages 
and disadvantages and the transport management should decide based on their 
experiences. For example, it is decided that one unit will focus on transportation in 
Romania (somebody from this department knows Romanian - which is a big plus), or 
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according to functional benchmarking the department focuses on specific commodities 
(management decides that the given department will deal with transportation of iron, 
and so on). Using functional benchmarking, the company can get to the top level of the 
market. The principles of benchmarking show that it is better to learn from mistakes 
and take advantage of external experiences, mistakes or to “copy” some behaviour 
than to create difficulty and expensively its own bad solutions. 

For benefits and goals of transport companies also the diagnostic (index) 
benchmarking can be used. Diagnostic benchmarking is a continuous process of 
identifying and analyzing strengths and weaknesses of the company against similar 
companies and efforts to improve critical points that could be dangerous for them, and 
vice versa strengthen parts, where the company is better than others, in order to 
maintain and improve its competitive position. A transport firm may achieve a better 
position over other transport companies in various areas which could be for example 
knowledge of a particular mode of transport, knowledge of a region where 
transportation will be realized, customer knowledge, its market position, solvency, etc. 
Diagnostic benchmarking will not only analyze the strengths and weaknesses of 
competing transport companies, but also know the situation on the transport market. 
The knowledge of transport market will help to maintain the good position or further 
strengthening. It should be noted that diagnostic benchmarking does not need to be 
performed by the transport company itself – reason could be also objectivity, but to 
request and contract an external consultancy firm to do this outsourcing work. The 
results of this work are mostly objective, although the validity of the results is limited, 
for constantly changes of the market environment, which is under development and is 
influenced by the environment, especially due to technical, technological and 
economic changes. 

The main reason and purpose of benchmarking and diagnostic benchmarking is 
to stimulate transport companies to achieve competitive advantages over other 
transport companies. We can find the specifics here which in traditional companies are 
not presented. Transport is viewed by customers as "necessary evil" and the 
production company, i.e. the customer of a transport company would be very happy to 
remove the carriage, such as for example a buyer would have arrived for the goods 
directly to the factory and safe thus transport costs. Other specific of forwarding 
companies is that they are often focused on one type of transport. Thus, they gain one 
advantage, stemming from their specialization, however, on the other hand, under 
certain conditions, a different kind of transport can be more suitable, and in such a 
case the transport company would lose their economic effect. 



- 66 - 
II/2010

Benchmarking, which is its main advantage for the transport company, may help 
even in the areas mentioned above in assessing the status of companies in different 
fields and matching potential competitors. Benchmarking can compare companies and 
determine the position on the market at both regional and transnational level, 
especially now in time of globalization and in the field of international transport can 
assess the status of their business and competing transport companies and also the 
status of their potential domestic and foreign clients. Use of benchmarking is 
important for the transport company or even inevitable because the main profit is from 
international forwarding, such as imports and exports of goods and particularly transit 
through the state. As statistics show, a profit realized from forwarding only in home 
country is much lower.

The problem of applying methods of benchmarking in transport companies is a 
certain reluctance of companies to provide with their data. Most companies have even 
developed systems, data privacy, that include especially transport prices and discounts, 
and these data are protected as trade secrets. External benchmarking is not appropriate 
for comparing direct competitors, the condition is that each company is better in some 
parameter and results should be used to enrich all participants. It is very difficult to 
justify their needs for benchmarking to imitate successful companies. Use of 
benchmarking is organizationally difficult and time-consuming because it requires the 
creation, internal testing and approval system of indicators for comparing.

Individual steps of diagnostic benchmarking can be described as data collections. 
Data are mostly obtained from customer inquiry sheet for a transport, which is 
essential for a forwarder from which the transport cost is calculated.

It is thus clear that in our conditions the use of benchmarking for transport 
companies is entrepreneurial and economically beneficial. We think that the biggest 
advantages will have that companies which first establish a method of benchmarking 
in their activities and strategies.

Note: This work is Supported by the Ministry of Transport of the Czech 
Republic, project 1F83A/014/520: "Proposal of Methodology for Benchmarking Index 

Logistic Centres. 
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Summary

The paper deals with the method of benchmarking and its use in transport 
companies. It will briefly mention here the most used methods, which are sufficiently 
known from the theory of management, marketing, etc. The article explains the 
principle of benchmarking and its application suitability for transport companies. 
Author expresses the opinion that many transport companies in the Czech Republic 
are still without the stable market position, and thus the use of the benchmarking, i.e. 
studies from other companies of similar orientation, is very useful and beneficial. 
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IMPLEMENTATION OF E-PROCUREMENT 
SYSTEM IN FUNCTION OF SUPPLYS 

OPTIMIZATION IN THE SUPPLY CHAIN 

Dubravko TOMAŠIĆ, Marinko JURČEVIĆ, Ivan MAVRIN 

Introduction 

Assumptions for the optimization of inventories in the supply chain makes the 
need for interaction between system elements that affect the change of each indicator. 
Primarily, this relates to the interaction model of establishing the supply classification, 
planned level of customer service and logistics elements of the system as the basic 
parameters that affect the size of inventories in the supply chain. It is important to 
notice the interactive action elements, processes and functions within the supply chain 
software tools for managing procurement and thus influence the development of 
software for e-procurement that will be capable of delivering output parameters with 
the quality indicators in relation to historical supply management indicators of the 
observed business system. 

Theoretical approach to supply chain management are applied to different 
possibilities for improving the quality of inventory management in certain economic 
sectors or specific activities. In reality, organizations are not isolated from the 
environment. Therefore, it is  needed to observe their functioning in broader aspect. 
The functioning of supply chains to notice the limited capabilities of individual 
organizations for the improvement of inventory management because they can not be 
studied without considering the broader context of the entire logistics supply chain. 

Knowledge of interdependence of elements of the logistics system in relation to 
the planned size of the inventory in the supply chain and reduce costs in the economic 
systems, logistics operators and management companies create conditions of market 
differentiation and business success. 

1 Supply chain in post sales of automotive industry 

The logistics chain includes a number of subjects that are more or less, directly or 
indirectly involved in fulfilling customer demands. The logistics chain connects only 
the manufacturers and suppliers of goods, but also transport organizations, 
warehouses, retail locations, and of course the customers and service users. Supply 
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chain includes more related organizations and activities that ensure the movement of 
materials and information from the original supplier to end customer or consumer. 
Each product has its own supply chain logistics. Therefore, logistics supply chain can 
be defined as a dynamic phenomenon which in the changing timeline includes a series 
of activities, exchange information, on many levels and dimensions, with the primary 
purpose of goods delivered from its source to the consumer. 

Analyzing the way and mode of operation of the logistics supply chain in 
automotive post sales the result is a logical conclusions about its complexity. In order 
to focus on the topic of this paper, only those parts of the supply chain in a specific 
industry, observed that organizations can have an impact, or where their work can 
achieve tangible benefits for their customers and users of serviceswill be examined. 

By linking the function of logistics chain management with the phenomenon of 
inventory management of spare parts in the automotive industry, there are cases of 
their interdependence, which has a direct impact on the quality of the service 
provider's post sales or in service centers. 

Figure 1: Logistics supply chain of spare parts in the automotive industry from 
suppliers of materials and logistics center 
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Figure 2: Logistics supply chain of original spare parts in the automotive industry of 
logistics center to end-user post sales services 
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Figure 1 and 2 show the full complexity of the supply chain of spare parts in the 
automobile industry, which is reflected in the indicator of its value in the delivery of 
post sales services to end users. The value of the supply chain is defined as the 
difference between the value of final goods or services supplied to the customer in 
relation to the investment resources needed to meet user requirements. 

Looking at the phenomenon of optimization of inventory management in the 
logistics supply chain, automotive, emphasizes the value of information as a key 
resource to fulfill user requests. In the context of the rationalization of inventory, we 
can define the benefits of well designed logistics supply chain in the automobile 
industry, especially the segment of original spare parts which has a direct impact on 
inventory performance indicators and management services to retail outlets (service 
centers). The specifics of the supply chain in automotive industry are: 

• Spare parts production is organized in locations that are not directly related to the 
consumption locations  

• concentration of production in selected locations, manufacturers are realizing the 
benefits of economies of scale  

• Manufacturer of spare parts or their components do not hold a high level of 
inventory of finished products, but they focuse their products on the logistics 
supply chain, closer to end users  

• collecting more small orders from retail outlets (service centers), local importers 
(wholesalers) achieve economies of scale through consolidation and customer 
group by ordering large quantities of spare parts 

Retail outlets 
(service providers) 

Service 



 

- 71 - 
II/2010 

• Local importers do not keep their own stocks of spare parts, but using modern 
information communication technology, e-procurement and quality transport 
organization benefiting from the regional logistics center manufacturers  

• Continuity of education and skills of logistics operators for specific business 
tasks is crucial for successful implementation of the functions of the logistics 
supply chain. 

2 Possibility of introducing the E-Procurement in the supply chain 

Theoretical approach to inventory management in the current literature linking 
the level of inventories in the supply chain with the observed level of service that we 
deliver customer or end user. The level of service associated with the parameter safety 
supplies including service levels automatically entails a higher level of safety 
inventory. The higher level of safety inventory turn generates a higher level of costs 
associated with inventory. In the available literature, we note a linear approach to the 
planned service level of 95%, which means that in 5% of the default application allows 
the customer and that no tangible goods is in stock. 

The aim of any concept of inventory management is ensuring that higher levels 
of inventory in the supply chain and in such manner and ensure high levels of 
customer service for optimal management of inventories, which is in line with market 
demand and the specifics of specific goods in the supply chain. 

The research on the specific example of automotive post sales, or on a business 
service center for maintenance and repair of Volkswagen vehicles indicated that the 
concept of inventory management should not be set up linearly with the service level 
of 95% for all types of goods, but to a different approach to adaptation service levels 
(stock) market needs in relation to specific goods can achieve significant 
rationalization of the system. 

Analysis of the historical indicators of inventory management in particular the 
example shows the result of partial approach in the pursuit of optimization of 
inventory management. For example, a stock of goods (pad) on the Graph 1 shows the 
size of consumption in relation to the size of stocks of tangible goods. Research and 
trends in the consumption curve of Graph 1 indicates the possibility of rationalizing 
the expenses associated with stock given in the reality of consumption goods in 
particular the observed time course significantly is different from the real 
consumption. Such analysis is a prerequisite for the conclusion that the coception of 
inventory management was not correlated with market demand and to customer 
service provides a level of service that really is not necessary nor market required. 
This coclusion was confirmed from a stable function of ordering and delivery of goods 
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ordered from the manufacturer's logistics center which is located outside the Republic 
Croatia to the specific service center in Republic Croatia. Time of delivery is on 
average one to a maximum of three days of submitting your order. In this particular 
case, it is concluded that the service center keeps too high safety stocks, which will 
later be confirmed by further research. 

Graph 1: The average annual consumption, and stocks in the post sales of automotive 
on the example of brake pads 

 

Source: PZ Auto doo, data for year 2009. 

 
Further investigation led to the data that the suppliers of spare parts are owners of 

operational information and communication programs that use the local service 
partners for ordering goods and inventory management. Research has indicated that in 
terms of optimization cost related to the stock interests of manufacturers of spare parts 
are not in direct positive relation with interests with local service center. The interests 
of manufacturers are focused on: 

• high level of spare parts from local service partners, to ensure the availability of  
equal access in the goods and the high level of customer service   

• equal planning of all items that make the overall stock without using the ABC  
method for inventory classification  

• rationalizing their own cost tends to offer more to a lower frequency of delivery 
of major quantity of goods   

• currency to pay the goods in the argument of the total inventory management 
solution is used to compensate for possible dissatisfaction with local service 
partners due to excessive inventory   

Cons Stock
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• possible return of unsold goods at the end of the 1-year period  
In order to optimize inventory, and thus other resources that are in direct 

correlation with the operating costs, the interests of the local  service center should be: 

• differentiated approach to inventory management for different types of goods 
depending on the structure of  demand and projected levels of customer service    

• dynamics increase of delivery currency  
• streamlining of warehouse space, equipment and organization necessary for 

receiving and handling of goods   
• currency payments for goods and capital commitment becomes a secondary 

consideration given to access that ordering and delivery of goods ensures an 
acceptable dynamic sales and inventory turnover ratio 
Information - communication solution for manufacturers of inventory control and 

ordering of goods (e-procurement) works in a way that the analysis of consumption of 
specific products in the previous period form the arithmetic mean of future 
consumption and, based on such data i predicts future demand for next 6 to 8 weeks. 
After that executes automatic renewal of stock e-procurement system and fills the 
maximum level of stocks of tangible goods for a period of planned spending in the 
future. The advantage for the local service partners in completing the inventory by 
using software solutions Autopart reflected in the possibility of return unsold goods 
manufacturer at the end of the calendar year. Although the advantage at first glance 
may seem convenient for local service partners as it can repay all the goods that are 
not sold, it is estimated that the level of the possible occurrence of noncurrent stocks 
and the financial commitment of capital as an option is extremely unfavorable. 

The survey diagnosed that the current system of e-procurement Autopart is not 
beeing used sufficiently. For reasons previously described provoked by owners of 
Autopart, which resulted in a conservative approach to operational staff in the service 
centers responsible for inventory management,  Autopart system is managed with an 
average of 50% of the total inventory levels as shown in Graph 2. 
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Graph 2: Delivery of original spare parts of the Volkswagen brand with the e-
procurement system Autopart in the Republic of Croatia in the period IV. 2008th to 

XI.2009. 

 

Source: Autopart software solution, PZ Auto doo, customized. 

From the above mentioned reasons, the optimization of inventories is necessary 
to respect the criteria of a differentiated approach in the management of inventory for a 
particular group of items in the context of the planned level of customer service which 
in turn directly affects the level of safety stock.  

For the calculation of safety stock using equation (1). As a prerequisite for the 
development of e-procurement in order to develop models of inventory optimization, it 
is necessary to mathematically describe the safety stock parameter or standard 
deviation parameters of the sales period and deviation supplementing cycles.  

The basic equation for safety stock calculation: 

  (1) 

Where is : 

 = required level of safety stock 
 = average replenishment cycle 
 = average sales period  

 = standard deviation of sales period  
 = standard deviation of the replenishment cycle 
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The standard deviation of sale period is described as:  

   (2) 

where is  

f = frequency of events 
d = deviation from the sales environment (S) 
n = total observations 
Supplementing deviation cycles are described in the following equation: 

   (3) 

where is  

f = frequency of events 
d = deviation from an update environment (R) 
n = total observations 
An important element for the optimal planning of inventory in the supply chain is 

the cost of the order parameter (EOQ) 1. EOQ model is flexible in use and gives a very 
good basis for improving the quality of inventory management in many industries.  

The main variables that we observe are: 

D – total demand for certain goods  

R – fixed costs per customer receipt/order  

H – the costs of holding inventory per unit (year)  

Cost model of inventory is shown with mathematical expression: 

  (4) 

In order to optimize inventories in the supply chain it is necessary to use 
mathematical models in an integrated system of e-procurement. Implementation of e-
procurement is a prerequisite of rationalization costs order in relation to the size of 
orders. The ratio changes in the cost compared to the size of the order shown in Figure 

                                                 
1 Economical order quantity model developed by Hariis F. (1915) in his work Operations and Cost, A. Shaw & 
Co.., Chicago. The model was validated by Raymond FE (1931) in the his Quality and Economy in Manufacture, 
McGraw-Hill, Chicago. 
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3. Ordering costs fall with increasing size of the order until the total cost of inventory 
is in proportion to increase with increasing the size of orders. In this context, the 
optimal size of the order makes a minimum of a function that is the result of 
summarizing the curve which represents the cost of ordering and inventory holding 
cost curve (Eng. holding cost). 

Figure 3: Costs change in relation to the size of the order 

 

Source: Created and adapted by the author 

3 Implementation of E-Procurement system in function of stocks 
optimization in the supply chain 

The level of post sales services in the automobile industry is a complex subject 
matter where the quality of its inventory management is an important component. It 
should be noted that the high level of post sales services in the automobile industry not 
only maintains high inventory levels. One possible solution to the problem of 
optimization of inventories in the supply chain is in the development of e-procurement 
by analyzing the historical indicators of consumption goods (in case of original spare 
parts) and use ABC inventory classification methods and software tools to manage 
warehouse inventory optimization is achieved in the observed business system. In 
doing so it reduces overall costs associated with inventory without affecting the level 
of service and meets customer needs. 

Table 1. shows that the observed service center for stock holding has too high 
inventory level for week items or monthly sales. The analysis was made on the basis of 
spare parts needed for regular vehicle maintenance according to manufacturer's Sales 
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Service plan without the required amount of motor oil. Motor oils are not analyzed 
because the service center observes them separately from other inventory. It is 
concluded that the parameters which plans future consumption of Autopart 
information system that is used for inventory management through e-procurement are 
not set in accordance with the expected demand. By identification method and analysis 
of the average weekly inventory levels in a particular service center, it is possible to 
conclude that it seeks to maximize the level of customer service given that the average 
stock level exceeds several times the average number of days of specific items 
consumption. 

How on stock of a particular service center is located nearly 5,000 items of 
goods, the analysis consisted of items clasification C with relatively low individual 
value, but a stable rpm and parallel high importance for evaluating the quality of 
operations by the user service (spare parts required for regular maintenance service) . 
The analysis is a prerequisite for the conclusion that the stock service center holds 
much of the goods given to the average consumer. For this reason there is a real 
danger of engagement capital needed to finance inventories, and the risk of increasing 
the total operating costs, which have generated increased demand for warehouse space 
and manipulative, and a greater need for labor engagement. As a final consequence is 
the possible occurrence of noncurrent stock given that the current methodologies of 
inventory management at the specific service center is identical to the classification of 
items A and B. 

For this reason it is proposed to implement e-procurement system as shown in the 
diagram 1. The system operates in a manner that the client's demands for certain goods 
(item n) first carry out the checks to which classification label belongs to a specific 
item in accordance with previously defined criteria ABC classification, which included 
a total stock of the observed service center. Belonging to a particular classification 
label stock is important because for each product group (classification of individual 
items) is defined different levels of service, and consequently the level of safety stock. 
Whith this approach a differentiated approach is provided to managing individual 
stocks classifications regardless of market relevance and a level of customer service. 
Management elements of the stock classification and service level and changes in the 
criteria of certain elements in the responsibilities of the logistics operator. 

Further functioning of the flowchart refers to the control of e-procurement 
system which checks whether the stock is a sufficient number of product n that is, 
whether the level of specific goods inventory levels above the level that indicates the 
parameter re-order level (ROL1). If the level of stock items n is less than EOQ, and the 

                                                 
1 Razina ponovne narudžbe (ROL) opisuje se kao umnožak veličina planiranje potrošnje i vremena isporuke. 



 

- 78 - 
II/2010 

larger the size of the ROL system then delivers the item n. If there is a re-application 
for the item n and the level of inventories was lower than the levels of ROL, but still 
higher than the level of safety stock (SS), then the system delivers the required item 
necessary quantities and automatically sends an order the supplier to fill the inventory 
levels n to stock up to size EOQ. In the event that the observed time course of item n is 
not on stock, stock levels n fall below the level SS, a supplier within the agreed 
deadlines is not delivering the goods n, the system performs signaling to logistic 
operator which is then responsible to take certain actions to the supplier, and for the 
smooth functioning of supply chain to take action to ensure alternative orders through 
other vendors, alternative service, etc. By finding new solutions to supplying specific 
goods consumed goods are below the level of safety stock. The system of supply 
management model n then directly control the logistics operators to normalization of 
the supply dynamics. The functioning of the proposed e-procurement system is 
described in the diagram 1. 
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Flow chart  1: Flow chart of e-procurement in the automotive post sales supply chain 

 

Source: Authors 
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Table 1: Analysis of the historical indicators of the inventory management quality with 
the results of the proposed e-procurement implementation.  

 

Figure 4: Comparative analysis of the management system e-procurement with the 
historical factors of quality management inventory 

 

Source: Authors 

The result of the proposed implementation of e-procurement in the case of real 
systems in the automotive industry is reflected in the reduction of levels of safety stock 
and cost-effective size of the order shown in Table 1 and in Figure 4. The same effect 
applies to the size of the re-election order or the time to send a re-order to the supplier. 
Simulation models of e-procurement usage on the basic items of spare parts required 
for maintenance of vehicles which are shown in Table 1. indicate a significant 
possibility stocks rationalization moving by 60% compared to the historical 
parameters. Although the examples are covered by arik relatively low unit value and 
steady speed, it can be concluded that the equal access, ie primarily the quality 
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classification of stocks according to the ABC method, and later a different approach to 
inventory adjustments realistic parameters expected expenditure savings can be made 
to simulate the overall level of stock Service Centre. 

When the results of the proposed model implementation of e-procurement are 
applied to graphically display trends of the level EOQ, ROL and safety stocks asshown 
in Figure 4, it is concluded that the system of inventory management in the reference 
service center „lowered“ one level lower, resulting in cost savings and rationalization 
in many business segments . 

Conclusion 

Supply chain management is a complex issue in which the optimal inventory 
management is an important component of the system. By investigation of inventory 
management optimization in the supply chain can be concluded that the system is 
necessary to introduce an efficient IT function of e-procurement, which is a 
prerequisite for ensuring optimum supply of goods of all participants in the supply 
chain. On the other hand the tasks of e-procurement is implemented which aims to 
ensure exchange of information and business documents among participants in the 
supply chain and in this way contributes to the overall streamlining of the system. 

The study of concrete examples in the automotive post sales, implementation of 
the proposed e-procurement systems, and simulation results compared to the historical 
indicators of the original inventory management quality of spare parts required for 
maintenance of vehicles, shall be able to substantial rationalization costs related to 
inventories. The proposed system is taken as the basis for the functioning of the 
accepted parameters important for optimal inventory management. In this important 
component of the system is the size of safety stocks, cost and size of stock selection 
time for repeated deployment of orders to the supplier. 

The introduction of e-procurement in the operating business of the observed 
service center can achieve substantial rationalization that in addition to the cost of 
capital can be measured and the other costs associated with inventory, primarily the 
costs of storage, engaged employees, insurance of goods, the cost of the risk of 
damage, return of goods etc. 

The proposed e-procurement system can be used as a universal solution that can 
serve as a basis for the development of software tools which, with certain 
modifications and specific adjustments can be applied in various economic sectors. 
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Summary 

Globalized market environment has resulted in the need for continued 
rationalization of the supply chain and actualizing the need to implement information 
and communication technology in the functioning of supply chains. When considering 



 

- 83 - 
II/2010 

the problem of optimal inventory management in the supply chain it is considered 
necessary to introduce a system of efficient IT function of e-procurement, which is a 
precondition for ensuring the optimum supply of goods and information of all 
participants in the supply chain. On the other hand the task of e-procurement is to 
ensure the exchange of information and business documents among participants in the 
supply chain and in this way contribute to the overall rationalization of the supply 
chain. 

The paper will be presented to study the functioning of the supply chain of 
automotive post sales, and on that basis problem of managing inventories will be 
described. Based on analysis of historical data and methods of inventory management 
on the example of the real garage, a model of e-procurement as a prerequisite for 
making future IT solutions that can contribute to the optimization of inventories in the 
supply chain will be created.  
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