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SUSTAINABILTY THROUGH GREENING AND 

REVERSING THE SUPPLY CHAIN 

Ivona BAJOR, Dario BABIĆ, Morana Ivakovic BABIĆ 

1 Introduction 

The concept of green logistics includes implementation of logistics operation into 

the system that aims to minimize environmental impact. In this way, except direct 

environmental benefits, can be achieved and better market position in relation to 

companies that do not include mentioned approach. Only as a part of green logistics 

strategies, one can reduce environmental impact of a part of supply chain by 

implementing reverse logistics strategies. Combination of reverse logistics and basic 

green logistics strategies can be a foundation for a construction of a sustainable supply 

chain. Sustainable supply chains includes green logistics strategies, but reverse 

logistics strategies are obligatory because of  impossibility of closing the supply chain 

without including this part of logistics that is dedicated to conduct processes between 

final consumer and origin of the good that is sent back. 

Tendency to completely separate two different channels of logistics on 

distribution and reverse one results in need to separate them theoretically and 

physically. Two similar but in many ways completely different channels of logistics 

have to both be handled extremely precise and expeditiously in behave of controlling 

and minimizing costs, capturing and usage of maximum possible value and in the end 

to have a loyal, obliged and satisfied final consumer.
1
 

Reverse logistics issues started as a combination of environmental conscience, 

consumer pressure and as a new strategy to keep the profit inside the company. 

Already traditionally, different authors observed reverse logistics as a forward logistics 

only in reverse, reverse logistics operation in many ways determinate different kind of 

performance for routing, disposition needs, channel requirements (refurbishment, 

packaging, landfill etc.), information systems support and each product handling. 

Solving the problem of reverse logistics processes like the forward but only in reverse, 

can result as a poor management, too long disposition cycling time, wrong valuation of 

product condition, poor gate-keeping and in the end, loosing profit and customers. 

                                                 
1
 Rogić, K., Bajor, I., Rožić, T.: Reverse Logistics Operation as Element of Warehouse Management, 13th 

International Conference on Transport Science: Maritime, Transport, and Logistics Science, Conference 

Proceedings, Faculty of Maritime Studies and Transport, pp 507-511 Portorož, Slovenia,  , 2010. 
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2 Strategies of green logistics 

Green logistics is relatively young research area, because first concern about the 

damaging effects of the freight transport on the environment was recorded in 1950s, 

but most of research dates from mid 1960s. Area of logistics has developed from the 

original primer definition of movement of finished products to transport, handling 

systems, storage and supply chain management. As in logistics, same happened in 

green logistics, which now encompasses greening of the production, warehouses, 

transport, manipulation, packaging, marketing, and in the end, the customer, trying to 

green whole supply chain in all of its processes. Except that green strategies can 

reduce impact of supply chain on the environment, results of the research has shown 

that „going green“ can bring profit by as much as 10% when compared to a traditional 

supply chain in logistics industries.
2
  

Designing a green supply chain implicates  an collection of organized activities 

(as shown in figure 1.) made to result as a foundation for a sustainable and upgradable 

green network that consist of planning the green production, green transport, waste 

reduction, energy savings, space savings, resource savings, planning a green supply 

chain management and having a green consumer.  Green logistics is defined by five 

categories, including city logistics, reverse logistics, reducing freight transport 

externalities, green supply chain management and logistics in corporate environmental 

strategies.
3
  

Fig. 1 Collection of some supply chain activities that need to be strategically 

planned to create green supply chain 

 
Source: [10] 

                                                 
2
 Emmet S. Sood V.:Green Supply Chains – An Action Manifesto Wiley, 2009.  

3
McKinnon, A., Cullinae S., Browne, M., Whiteing, A.: Green Logistics: Improving the environmental 

sustainability of logistics, The Chartered Institute of Logistics and Transport, Kogan Page, pp 3-68, London, UK, 

2010.  
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3 Implementation of reverse logistics 

When implementing reverse logistics strategies, interaction of forward and 

backward logistics should be strictly separated because when combined forward 

logistics issues inside company are always primer. This is one of the reasons why 

reverse logistics requires the development of transport modes that are compatible with 

the already existing forward logistics system. The disposition of the goods inside 

reverse processes includes the return of goods to the warehouses for storage purposes, 

return of goods to the original manufacturer for the return purposes, sales of goods on 

a secondary market, recycling of goods or combination thereof which will result in 

maximal value of the key product.
4
 

Reverse logistics methods have ability for recovering value of returned products. 

Recovering value or the need for freezing it until the product is sold or just passed over 

to the next level market can have positive tone for the company and/or for the 

customer. Reverse logistics strategies can be observed from two sides, from the 

satisfied customer point of view, or from the company profit point of view. Difference 

between culture, way of thinking and economy status of the country can affect on 

reverse logistics development and even existence. 

A good reverse logistics program for every company starts with good return 

authorization processes. Well defined procedures, strategically developed policy can 

affect company profit, actually can make considerable savings. Making strategic plans 

for the company business can improve not only profit of the company but even 

customer satisfaction. Implementing appropriate gate keeping methods will ensure that 

unauthorized, invalid and unwanted returns will not be accepted. 

Although there is a huge difference between forward and backward logistics 

there is a connection not only in the same products that they are processing – one to 

the customer, one from it. The speed in processing those products is one of the crucial 

characteristics that affect the quality of the chain. Disposition cycling time (DCT) is a 

reverse logistics process that effects on the recovered value of the returned product 

that entered reverse logistics chain. If reduced and strategically implemented, DCT can 

improve companies profit by providing the highest return rate. One of the ways to 

enhance the disposition value of refurbished goods is through speed. 

                                                 
4 

Ivaković, Č., Bajor I., Rožić T.: The Concept of Disposition of Returned Goods in Reverse Logistics Channels, 

13th International Conference on Transport Science: Maritime, Transport, and Logistics Science, Conference 

Proceedings, Faculty of Maritime Studies and Transport, pp 195-199, Portorož, Slovenia, 2010. 
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4 Construction of the sustainable supply chain 

According to the 1987 Brundtland Report, sustainable development is 

“development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs.” 

As in other industries, sustainability is a goal that needs to be achieved.  Not only 

as a business goal, it is a trend on the global market and it is a need because of 

resources (over)used and amount of everyday environmental impact that must be 

reduced. 

Except being socially, economically and environmentally focused (as shown in 

figure 2.), strategies of sustainable development are directed toward industry because 

of great impact caused by this party.  Sustainable development plays a role in supply 

chains. Different authors implicated that reverse logistics is a foundation for 

construction of sustainable logistics, but it is only one aspect and congregation of 

processes that needs to be sustainably developed in a way to support it. 

Foundation of sustainable logistics is green logistics that includes greening the 

processes of all parts of supply chain. Creation of sustainable processes inside 

manufacturing, manipulation, transport, packaging, etc. will ensure greening the 

supply chain. 

Fig. 2 Upgrading processes can result in logistics concepted as sustainable 

 

Source: [Authors] 

Also, when defining sustainable supply chain, different authors implicated that 

sustainable supply chain is synonym for a green supply chain, but green supply chain 

only has environmental aspect, while sustainable one is focused as environmentally, 

also socially and economically aspect in supply chain processes. 
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Sustainability in supply chains can be reached by playing the green logistics 

strategy, but it cannot be created without organizing reverse logistics processes. 

Greening the distribution (forward) logistics can reduce impact of this part of logistics 

on the environment, but it cannot assure that all the logistics processes will not have 

negative impact when consumer decides to return or not properly dispose owned 

goods, or by using environmentally unfriendly transport packaging. Importance of 

these reverse processes is rarely seen from the higher perspective and often these 

processes are not included in company’s green logistics strategies, but are playing the 

same key role as green one. 

5 Conclusion 

Strategically implemented reverse logistics processes reduce company’s costs 

and can improve logistics management. One of the strategies is reducing disposition 

cycling time (DCT) which is a process that effects on service quality and highest 

recovered value of the product. Extended DCT can result in unnecessary logistics cost, 

finance issues (poor management), extended decision making about the condition of 

the returned product, lost opportunities and business, inefficient warehousing and 

dissatisfied and lost customer. Except being customer and profit oriented, reverse 

logistics processes assure environmentally friendly concept reducing the amount of 

returned goods improperly and unnecessary disposed.  

Environmental impact should be a primer issue regarding every aspect of 

logistics and is recognized as a strategic approach of green logistics. Green logistics is 

a research objective for many years, implicating the significance of environmentally 

sensitive approach of transport, warehousing, production etc. Through the literature, 

one can define lack of procedures for implementing green strategies into logistics 

business and lack of information about the importance of implementing it.  Although 

there are many roles in defining a perfectly closed supply chain, some of them can be 

slightly excluded and not defined as obligatory. To define sustainable supply chain, 

key role is to be focused on green logistics, but one cannot be defined by perfectly 

organized reverse logistics processes because those are the processes that will make a 

final closing of closed supply chain.  
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Resume 

Globalization and the global trend of greening imposed the implementation of 

different environmentally conscious strategies into existing supply chains. Green 

strategies are the result of the need for a perfectly closed supply chains and ground for 

sustainable one.  Greening the supply chain is a tendency to minimize environmental 

impact of all activities in supply chain, when reversing it includes activities based on 

tendency to capture value or to properly dispose goods that entered again logistic 

distribution chain. When implementing reverse logistics activities into existing 

logistics system, one will expect to improve customer satisfaction (to have bonded and 

returned loyal consumers), to raise level of environmental conscience (as a matter of 

thinking and a marketing strategy on competitive global market), to keep profit inside 

company (by reducing costs) and to keep up with new law regulations. Besides reverse 

logistics, when observing from higher perspective, one can define reducing logistics 

costs by organizing a better and upgradable green logistics.  
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TRANSPORT APPLICATIONS OF DISCRETE 

EVENT SYSTEM MODELS 

František BRUMERČÍK 

1 Introduction 

Transport systems are quite complex and their states can change either as a result 

of the time, or of discrete events. The whole systems and also their internal processes 

can be built as so called hybrid models. These models are then used in the system 

simulation. 

This article will describe the composition of a chosen transport system hybrid 

model - the vehicle drivetrain with automatic and manual gearbox focused more on the 

control subsystem models built as discrete event systems. 

2 Model description 

Mathematical models of complex transport system (vehicle) can be modeled as a 

combination of time-driven elements (vehicle body and transmission components) and 

the event-driven elements (automatic transmission controller, driver model). 

Event-driven dynamics define the class of Discrete Event Systems (DES). The 

main difference between time-driven system and event-driven systems is the behavior 

of the answer to the independent variable change (fig. 1). 

The mathematical models, which use both of the elements, are so called hybrid 

models (hybrid systems - fig. 1). It is possible to build them using the appropriate 

calculation tools and solvers (e. g. Simulink - time-driven elements and Stateflow - 

event-driven elements). 
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Fig. 1 Structure of the hybrid system 

 

Source: [2] 

Stateflow extends Simulink with a discrete-event simulation model of 

computation. 

3 DES transport applications 

The common structure of the drivetrain with an automatic transmission is the 

power transmission line built in the sequence of the engine - torque converter - 

automated step gearbox driven by the electromechanical elements - transaxle. The 

control system of the transmission is very useful to model as the DES using the 

Stateflow tool and will be described as the first possible application below. 

The common structure of the drivetrain with a manual transmission is the power 

transmission line built in the sequence of the engine - clutch - step gearbox driven by 

the driver model - transaxle. The model of the driver (control system of the manual 

transmission gear speed and the gas, clutch and brake pedal) is also effective to model 

as the DES. That will be the second described application. 

The combination of time-driven Simulink drivetrain element models and the 

event-driven Stateflow control unit models leads to a hybrid model building. The time 

driven components are modeled in the usual way by motion differential equations. The 

aim of the article is to focus more on control elements modeled as DES. 

4 Automatic gearbox control system 

Fig. 2 shows the power flow in a typical automotive drivetrain with automatic 

gearbox. Nonlinear ordinary differential equations model the engine, four-speed 

automatic transmission, and vehicle. The model discussed here directly implements the 

blocks from fig. 2 as modular Simulink subsystems. 
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Fig. 2 Structure of the vehicle drivetrain 

 

Source: [3] 

On the other hand, the logic and decisions made in the Transmission Control 

Unit (TCU) do not lend themselves to well-formulated equations. TCU is better suited 

for a Stateflow representation. Stateflow monitors the events which correspond to 

important relationships within the system and takes the appropriate action as they 

occur. 

The Stateflow block labeled ShiftLogic implements gear selection for the 

transmission. The Model Explorer is utilized to define the inputs as throttle and vehicle 

speed and the output as the desired gear number. Two dashed AND states keep track 

of the gear state and the state of the gear selection process. The overall chart is 

executed as a discrete-time system, sampled every 40 milliseconds. The Stateflow 

diagram shown in fig. 3 illustrates the functionality of the block. 

Fig. 3 Automatic gearbox control unit modeled as DES using Stateflow 

 

Source: [3] 



 

-17- 

II/2012 

The selection_state (always active) begins by performing the computations 

indicated in its during function. The model computes the upshift and downshift speed 

thresholds as a function of the instantaneous values of gear and throttle. While in 

steady_state, the model compares these values to the present vehicle speed to 

determine if a shift is required. If so, it enters one of the confirm states (upshifting or 

downshifting), which records the time of entry. 

If the vehicle speed no longer satisfies the shift condition, while in the confirm 

state, the model ignores the shift and it transitions back to steady_state. This prevents 

extraneous shifts due to noise conditions. If the shift condition remains valid for 

a duration of TWAIT ticks, the model transitions through the lower junction and, 

depending on the current gear, it broadcasts one of the shift events. Subsequently, the 

model again activates steady_state after a transition through one of the central 

junctions. The shift event, which is broadcast to the gear_selection state, activates a 

transition to the appropriate new gear. 

5 Driver model 

The vehicle with the classic concept drivetrain needs a element, which will 

control the position of the manual gearbox speed gear and the gas, clutch and brake 

pedal. 

Fig. 4 shows the power flow (based on torque and speed) in a typical automotive 

drivetrain with manual gearbox. Nonlinear ordinary differential equations model the 

engine, dry clutch, five-speed manual transmission, non-rigid shafts, differential, 

vehicle body, wheel and tyre in the Simulink environment. 
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Fig. 4 Block structure of the vehicle model with the manual transmission 

 

The decisions made in the driver model do not lend themselves to well-

formulated equations. Thus, it is also much better suited for a Stateflow representation. 

Stateflow driver model controls the position of the gas (α), clutch (γ) and brake 

(β) pedal and the speed gear inserted (i) according the required driving maneuvre, 

driving strategy and the desired command variable obtained from the time-driven 

model of the vehicle dynamics. 

The driver model is very simple according the desired driving maneuvre 

(acceleration to maximum vehicle speed). The input variable is the engine speed value, 

which has to be maintained between in the desired range. If the engine speed exceeds 

the maximum value, the driver model shifts up. The model also allows the 

downshifting, but the brake pedal is in the simplest representation non-active. 

The Stateflow block, which implements gear selection for the transmission and 

the pedals position is shown in fig. 5. 
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Fig. 5 Driver model modeled as DES using Stateflow 

Run
during:
alpha=t/tr;
gamma=1-alpha;

Shift_up
entry:shift=0;
during:
gamma=0.5-0.5*cos(2*pi/tp*(t-tp0));
alpha=1-gamma

Start_run
entry:
i=1;
alpha=0;
beta=0;
gamma=1;

Steady_state
during:
alpha=1;
gamma=0;

Shift_down
entry:shift=0;
during:
gamma=0.5-0.5*cos(2*pi/tp*(t-tp0));
alpha=1-gamma;

[t>tr]

after(tp/2+0.1,sec)
/i=i+1;shift=1;

1

[t<tr]

[nm>6650&i<5]/tp0=t

1

[t-tp0>=tp]

2

[t-tp0>=tp]

2

[nm<2000&i>1]/tp0=t

2

/tr=0.5; //run time (s)
tp=0.7; //shift time (s)

after(tp/2+0.1,sec)
/i=i-1;shift=1;

1

 

The simulation of the vehicle transmission is based on a system response to a 

load set, which represents the vehicle environment resistance force. The aim of the 

driver model is to reach the maximum possible vehicle speed. 

6 Conclusion 

The article presents the possibilities of complex transport system modeling using 

hybrid mathematical models. The chosen systems are vehicle drivetrains created with 

time-driven and event-driven subsystems. The common vehicle transmissions with an 

automatic and manual gearbox use a control system represented with DES models – 

automatic gearbox controller and the driver model of an vehicle with manual gearbox. 

These models are described more detailed and show the advantages of the 

mathematical models usage by the modeling of transport systems. 
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Resume 

The article describes the composition of a chosen transport system hybrid model 

– the vehicle drivetrain with automatic and manual gearbox focused more on the 

control subsystem models built as discrete event systems. 
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The models of common vehicle drivetrains are described and show the 

advantages of the vehicle dynamics time-driven models and the control system event-

driven models combination in a hybrid mathematical transport system model. 

Key words 

Modeling, discrete event system, hybrid model, vehicle, transmission, control 
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INOVATION IN TESTING THE DRIVER 

CANDIDATS IN PASSENGER SERVICES BY ZTPI 

QUESTIONNAIRE 

Marie GABRYŠOVÁ, Cezary Andrzej MIZIA 

1 INTRODUCTION 

At the present time probably the greatest scientific-technical revolution in the 

human history takes place. On coming changes change all human activities, they press 

upon different ways of thinking and in this way make the space for radical rebuilding 

of existing economic and social reality. Firms and organizations must take into 

account the passing changes, and if they want to be competitive they also must change 

together with these changes. If the organizations want to develop their activities and 

keep competitiveness on dynamically changing markets, they must be noted for 

elasticity both in relation to changes and in adaptation of their activities just to these 

changes that take place on the market environment. No entrepreneur sphere is immune 

against these changes. Even contemporaneous transportation demands innovative 

behaving. Important process that has strong influence on the changes at the sphere of 

passenger services management is connection of the checked-up operation methods 

with science knowledge together with emphasis on human capital. 

“Innovative organizations try to get balanced with such appeal and continually 

develop their competences during realization of innovative processes, introduce 

innovations into their activities and also into their extensive introduction on the 

markets.”
1
 Innovative competences of organization are the result of education of their 

workers and also cooperation with partner firms and customers during the realization 

of innovative processes. The ability of organization to assimilate external knowledge 

and craft depends also on organization ability to create innovative communication with 

the participants of innovative surrounding, where the changes concentrated into 

creation and introduction of innovations are realized. 

Innovation in the choice process for suitable searched candidates for profession 

positions led to creation of  test collection, that are to search for specific person 

qualities expected from applicant for given workplace. At the sphere of passenger 

                                                 
1
 DOLINSKA M., Innowacje w gospodarce opartej na wiedzy, Polskie Wydawnictwo Ekonomiczne Warszawa, 

2010, ISBN 978-83-208-1877-2, s. 9 
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services the tests of personalities aimed for brightness, reflex, space orientation and 

other qualities required for professional drivers have already been used long ago. In 

passenger services specification it is also important, except for routine portrayal of the 

drivers, also investigation of the risk measure, which the driver is ready to undergo. It 

means, the driver in passenger services should be characterized in greater 

responsibility and orientation for the future that is possible to detect with the help of 

the Zimbard’s ZTPI questionnaire. Innovation in this sphere is based first of all in 

innovatory point of view of personality through time orientation, that influence 

behaving of individual persons. The other advantage of the innovating approach is its 

supplying character. It does not replace earlier verified advancements in searching 

appropriate candidates in transportation, but concentrates on specific profile element 

of the driver personality in passenger services. 

Another substance of the innovation in this case is increasing the work quality of 

transport companies in the safety sphere, where safety of passengers should be on the 

first place, and in passenger services it creates constitutive element of the company 

culture. The services quality of the companies is based on many considerations at the 

sphere where the authors are not experts. This article is an interdisciplinary point of 

view at the innovation problems in the sphere of human potential. It weighs up the 

possibilities of using the studies over topicality with the aim to raise the quality of 

services and safety at the passenger services through the choice of appropriate drivers. 

2 INNOVATIONS IN KNOWLEDGE ECONOMY 

Innovations (from lat. renewal, renovate ) emerge and are realised in practice 

since the beginning of humanity. We presume that people used new and better 

solutions then hitherto and they influence social-economical life conditions. We can 

understand innovations as new solutions for the enterprise, region economy, countries 

or in international relations. In economic literature there is not determined any unified 

definition for innovations. In explanation of innovations conceptions two admissions 

prevail: innovations conception as the process or the result after they have been 

introduced. From here innovations include all advancements in creative thinking, 

heading to application and taking advantage of improved solutions in technology, 

organizations and social life. Whereas innovations as a result refer to any goods, 

service or idea, that receiver takes as new ones. 

Innovations are novelties pioneered in enterprise or in the market, their quality 

differ from up to date solutions, concerning new products, advancements, technical 

and technological solutions, in management sphere (personal, finances, marketing, 

logistic, quality). They can be of tangible or nontangible character. They result in 
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technical, technological, organizational, economic and social changes in the extent of 

an enterprise, country, Europe or in global measure.  

Common model of innovation process can have two forms. The first one as 

education process, that takes place inside the company in connection with market 

environment,  the second one as innovative process, that is dynamical and interactive, 

which turn in the flow and development of  knowledge in the company in the time. 

Differences among both shapes of innovation processes are shown in following 

pictures No.1 and No.2. 

Fig 1. Innovation process as an education process, that takes place inside the 

company in connection with market environment 

 

Source: [Translation from DOLIŃSKA, M.: Inowacje w gospodarce opartej na 

wiedzy, PWE, Warszawa, 2010, s. 14, ISBN 978-83-208-1877-2] 

Innovative process can also be understand as a chain of repeated activities in 

concrete time, since rising an innovative idea, through its adaptation, establishing, 

advertising and sale in the market, diffusion and continuing development in the time. 

Question is in education process, where integrate elements mutually work and mutual 

relations between the workers of the enterprise and its partners are formed, it means 

firms, institutions and customers that are engaged in innovative process of the 

enterprise. 

Innovations have significant influence on economic and social development both 

in micro and macro economy sphere. At the present time innovations form the 

economy level, economy condition and competition position on the market, their 

influence on the conditions and quality are not appreciated. Innovative solutions are 
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of the company 
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fasten together with science development and technical development. Their infIuence 

on economic and social development is not irrelevant as well. 

Fig 2 Innovative dynamic and interactive process in which there is a flow of 

knowledge and development of the company at the time 

 

Source: [Translation from DOLIŃSKA, M.: Inowacje w gospodarce opadej na wiedzy, 

PWE, Warszawa, 2010, s. 14, ISBN 978-83-208-1877-2] 

3 HUMAN CAPITAL IN KNOWLEDGE ECONOMY 

New type economy – used to be denoted as knowledge economy. The expression 

new economy arose at the end of nineties of the last century and was supposed to 

characterize the main features of actual economy development. Emphasis was put on 

the importance of proceeding structural changes, that were closely connected with 

technological progress. Technological development proceeded and proceeds in as 

much significant way. that economy becomes in decisive measure dependent on the 

level and development of knowledge. Organization for Economy Cooperation and 

Development (OECD) defines knowledge economy as economy, where creating, 

distribution and knowledge using are the main engine of economic growth, wealth 

creation and employment in all branches, both in production and services. 

Term knowledge society appears at the first time together with term knowledge 

economy in the work of P. Drucker ‘The Age of Discontinuity’.
2
 Barták in his 

publication ¨Od znalostí k inovacím“ deepens this problems and to the question ‘ 

Which tendencies is it necessary to take into account?” answers, that “Globalization 

                                                 
2
 DRUCKER, P. The Age of Discontinuity: Guidelines to Our Changing Society. New York: Harper and Row, 

1969. ISBN 0–465–08984–4. 
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and supercompetition, informatization, intelectualisation of work and its diversity and 

variability should be taken in consideration…”.
3
 

In professional literature, which works with terms knowledge society and 

knowledge economy human resources are emphasized, because they are an object of 

education. Truneček in his publication „Znalostní podnik ve znalostní společnosti“
4
 

writes: “In knowledge society, where we enter, shift from hegemony of producers to 

lasting hegemony of customer and consumer takes place. Knowledge in ths 

environment become the most important form of enterprise capital. “ 

Environment of knowledge economy differs from traditional neoclassic 

microeconomic theory by the change of orientation. While traditional economy is 

oriented on the product that depends on effective usage of valuable production 

resources, new economy emphasizes importance of knowledge of technological and 

information preconditions for economy development. In knowledge economy know-

how is the resource, that is so important that prevails all others economic and 

production factors.  

Conception of knowledge economy tails off as only an object of scientific 

research, but it becomes a part of economic life of advanced economies. Since the 

beginning of seventies of the 20
th

 century the advanced economies go through 

structural change. It is based on the fact, that the significance of the resources for long-

term economic growth and competitiveness of individual countries takes unstoppable 

changes. Forward looking-countries begun change industrial economy into knowledge 

economy, where the role of traditional production factors (work, land and capital) 

grades down and the main wealth resources are knowledge and innovations.
5
 

Education and new technologies become key factors for economic development, 

competitiveness and high living standard.  It is clear that guaranty and increase of 

nowadays living standard is not possible, from long-term view, without significant 

share in high qualified work and raising investments into science and research. 

Knowledge as relevant information are necessary in every economic activity: i.e. 

processing marketing studies, production plans and even solution of organizational and 

personal matters.
6
 It is typical for knowledge economy that it puts high demands 

on education level of the workers. Education level takes itself not only on the 

                                                 
3
 BARTÁK, J. Od znalostí k inovacím: tvorba, rozvíjení a využívání znalostí v organizacích. 1.vyd. Praha: Alfa 
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4
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80-86419-67-3. s. 15. 
5
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workers who create and spread new technologies, but on the ones who take advantage 

of them as well.  

New type economy happens to be marked as knowledge economy. Organization 

for Economy Cooperation and Development (OECD) defines knowledge economy as 

economy, where creating, distribution and knowledge using are the main engine of 

economic growth, wealth creation and employment in all branches. It is ever more 

clear that material resources are not the only condition for economic growth. As an 

example there is Japan, that has almost no raw material or natural resources, yet it 

belongs to the most developed countries in the world. It owes for its wealth to 

knowledge and creativity of inhabitants.  

As a key success factor, knowledge and human capital is considered. According 

to OECD human capital includes knowledge, skills, abilities and others characteristics 

of individual person, that are relevant for his economic activity.
7
 Human capital is 

created by high qualified workers, their motivation and overall approach to work. 

Investments into human capital are investments into science and large interpreted 

science. ‘Above given realities press on the enterprises to comprehend that it is 

necessary to invest into human capital of their workers and develop their 

competences,”
8
 Human capital represents the future of any company and a firm that 

will not pay attention to human capital has no chance to be successful on the market 

for a long time. 

4 THE INFLUENCE OF UNDERSTANDING THE TIME TOWARDS 

BEHAVIOR OF INDIVIDUALS 

The issue of understanding the time has been concerned from the beginning of 

history. Personal timing can be defined broadly as a multifaceted perception of time. 

The understanding of time is closely linked historicity, which concentrates more to the 

facts and their interpretation in temporal context. The perception of time depends on 

many factors. Time affects everyone, so interdisciplinary reflection on time 

management and understanding of time can bring a lot of new information. One would 

like to manage the life in the direction had planned. There are obstacles to the 

realization of these plans coming from different determinants - biological, cultural and 

psychological. Time affects people in all dimensions of human existence. When 

people realize existence of the effect of time onto their behavior they will be able to 
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control and at least partially correct their behavior through the change of their time 

perception. 

Anthropological roots of time understanding are visible in a different perception 

of timing elements such as quantity and quality. Language of the ancient Greeks used 

concept terms taken from mythology as "chronos" and "kairos".
9
 Chronos meant 

quantitative and relentless nature of time running. Kairos represented a qualitative 

perception of time and its subjective character. Philosophy of time is based on 

ontological assumptions about present reality, past and future and considers many 

issues including the relationship of time and its sense. In addition, another group of 

problematics generate questions about the relationship between time and events. The 

classical vector time perception includes the sequence: the first is past time, then the 

presence and the future is at the end. 
10

 If the future actually exists, it means that a 

person is generally determined, so everything is predetermined and therefore nobody is 

free. Philosophical debate about the nature of time still divides philosophers into 

representatives of objectivism and subjectivism.
11

 For today's perception of time has 

the greatest impact the conception of Isaac Newton, who had defined time as an 

absolute quantity. Philosophical debate in the 18th and 19th century is essentially a 

discussion about newtonian concept. 

Cyclical and linear paradigmas of time have a great influence on the perception 

of time in history. Cyclical concept of time is currently dominant also in Hinduism
12

, 

Buddhism and in the philosophy of the New Age. Historically had been noted in 

Egyptian, Babylonian, Aztec and Mayan civilizations.
13

 This concept of Time is 

characterized by determinism, inexorability of fate in human perception of time. 

People tried through rituals to partially correct inexorability of their destiny.
14

 Linear 

time paradigm was popularized by the biblical revelation. Linear pilgrimage of 

Abraham to the promised land becomes the model for individual responsibility and 

freedom of choice.
15

 

In many cultures we find examples of different perception of time influenced by 

age of a person or cultural-geographic location or climate. Geographical and historical 

North and South represent different cultural components which are associated to 

geographic conditions and religious traditions. South of Europe is more identified with 

Catholicism and Orthodoxy and North more with Protestant domination. Different 
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perceptions of time at the South is one of the potential reasons of the todays economic 

crisis. Rise of the wealth in north regions can be seen as influence of the protestant- 

neocalvinist ethics of work. Monochrony of time more characterizes regions of North 

Europe and North America. Polychronic perception of time is mostly identified with 

culture of southern Europe, South America and Africa. Northerners perceive time 

more as a physical fact while southerners as an elastic, variable and  customized. 

Children perceive time differently than adults. For children it is difficult to understand 

the past time and the future is even harder. 

Each person has their own biological rhythm. Biological rhythm is associated 

with the time-divided sequences for various types of people. Early birds and night 

owls are different in structural dynamics of the day. Employers rare reflect this reality. 

5 ZTPI QUESTIONNAIRE AS A TOOL OF DRIVERS CANDIDATES 

SELECTION  

Zimbardo questionnaire of basic time perspectives (ZTPI - The Zimbardo Time 

Perspective Inventory) gives people the opportunity to test their basic time 

orientations. 
16

 Domination of the one time perspective in life of individuals does not 

mean the absence of other temporal perspectives. In fact individuals are influenced by 

a unique combination of six time paradigms. Some of them are major but the rest 

create diversity and originality of human beings. 

Testing with ZTPI is a very effective diagnostic tool that reveals the unique 

combination of temporal orientations and consequently helps in selecting suitable 

candidates for passenger transport drivers.  During the diagnostic phase associated 

with the use of ZTPI one specifies  his own profile of personality through time 

perspectives, but is not automatically challenged  to correct an individual time 

combination. In economic strategy of passenger transport companies internal changes 

of drivers from the dominant past and present time orientations to the future time 

perspective should  bring results in the quality of service.  

For passenger transport drivers dominance of future time perspective and 

positive attitude to the past is desirable. In reality it means that people with this 

combination of temporal perspectives are more responsible, disciplined, and have no 

strong risk tendencies.  

Zimbardo questionnaire includes six parts. Each time has its own perspectives, 

issues where there is a rate of identification with the statements in the scale of 1 to 5, 
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where 1 denotes disagreement and 5 full consent. Past-negative perspective of time is 

mapped by 10 questions, Present -hedonistic time perspective contains 15 questions, 

Future time perspective 13 questions, Past -positive perspective of time 9 questions, 

Present -fatalistic perspective of time 9 questions and Transcendental- Future time 

perspective 10 questions - which was taken from TFTP- The Transcendental-future 

Time Perspective Inventory.
17

 

The book written by Philip Zimbardo and John Boyd titles "The Time Paradox: 

The New Psychology of Time That Can Change Your Life" is a practical guide for 

interpreting the results of ZTPI survey.
18

 This book gives an explanation of the 

influence of time on our lives. The last part of the book is a practical introduction how 

to manage time perspectives. 

The Czech translation of ZTPI includes 5 time perspectives. There are not 

translation of The Transcendental-future Time Perspective, because it is sometimes 

understood as a separate diagnostic instrument (TFTP). Probably the authors of 

translation have acknowledged that the Transcendental-future time perspective doesn’t 

influence the Czech society and therefore is not included in the research.  Research has 

been conducted on a set of 2,030 respondents participated in the research in the time 

period from 2003 to 2008 year. According to the number and quality of respondents it 

was a representative sample of adolescents and adult population of the Czech 

Republic. 

A specific feature of the Czech research was administration of the questionnaire 

by oral questions face to face of the interviewer and respondent. The authors could 

have prevented respondents from returning to previous answers by this way. This way 

of questioning could also play the negative role during an interview when the person 

generally gives different answers in the atmosphere associated with putting personal 

questions. Nevertheless, the authors did not consider this factor as a significant and 

misleading for research, because there are not too personal questions in the ZTPI.
19

  

Another positive aspect of the Czech research is balanced representation of men 

and women in the sample. Age of respondents was ranged from 15 to 89 years, where 

the average respondent was  44 years old. It is a pity that the authors of the research, 

despite the assumption that the Transcendental-future Perspective of Time does not 

have much influence on Czech society, finally did not examine this temporal 

perspective. In case of Czech respondents, questions would be more adapted onto less 
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negative perception of the institutional Church. Transcendental-future Perspective of 

Time could also be more served in the ecological and less formal questions about 

perception of the holiness. In the case of drivers in passenger transport this perspective 

of time may be relevant. The traffic rules are part of religious morality to comply and 

disrespecting this rules is considered a sin that will have an impact on transport safety. 

Though there are still  some questions, the modern version of ZTPI inventory  is 

widely used in researches. It is also constantly developed by a group of international 

experts in France. The questionnaire can be considered as a useful tool of psycho-

diagnostic personality study. 

6 CONCLUSIONS 

Changes taking place in today's world are so fast that we can hardly follow them. 

This is not just a negative phenomenon but also presents new opportunities for 

companies that know how to take advantage of the ongoing changes for their today 

and future succes. The future belongs to those who are flexible and not afraid to take 

risks. Enterprises need to change existing patterns of thought and adapt to the risk and 

unpredictability. In accordance to the requirements of the knowledge economy, 

companies must realize that knowledge is the main engine of an economic growth. 

Creation of wealth  and employment is important in all sectors equally, whether it is a 

manufacturing or service area. In transport, especially in passenger transport safety 

feature plays a large role in innovations. Selection of drivers suitable  for passenger 

transport is the key element of innovation in this area. Using the ZTPI and possibly 

TFTP questionnaires are giving expanding companies existing options of testing 

drivers candidates. Time paradigms are relatively stable structures of personality 

affecting the behavior of individuals. In some extent it is possible to predict the level 

of risk which the individual has a tendency to take. The results of time paradigms 

testing towards drivers applied in passenger transport will indicate only trends in the 

behavior of individuals which can be corrected through special courses. However, this 

is a subject of another study. 
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Resume 

The article deals in problems of human capital in present demanding time of 

changes, when competition ability and thriving on the market demand innovative 

actions. Human capital represents the future of any society or company. One of the 

elements that can contribute to increase the entrepreneur potential is appropriate 

searching and exploiting of time paradigms for better understanding and influence the 

motivation of the workers and reaching better effectiveness. The article tries to answer 

the question: how can the phenomenon of time paradigm contribute to more effective 

choice of workers in passenger services as well as to secure better safety. Text is 

divided into four parts. The introduction gives a brief characterization of external 

environment. The second part wants to pay attention to nonfungible place for 

innovations and human capital in knowledge economy. In the third part the 

significance of topicality for human behavior is described. The last part is a 

presentation of ZTPI questionnaire with possibility of application to the choice of 

drivers candidates in passenger services. 

Keywords 

knowledge and human capital, innovation, the knowledge economy, examined 

temporality, drivers of passenger transport. 
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PROCESS-DRIVEN TRANSPORT COMPANY 

Dagmar HRAŠKOVÁ, Peter MAJERČÁK 

1 Introduction 

In the current globalization business environment, one of the basic conditions of 

the transport company is flexibility allowing quick response to market requirements, 

which also mean new approaches to business management and allow companies to 

successfully compete in a difficult competitive environment. The economy 

globalization and the large increase in the competition, causing that classical mode of 

managing of the transport companies is no longer the guarantee for the sustainable 

competitiveness of any business entity. The transformation of the company 

management system with the standard defined functional hierarchy of the dynamic 

process management is no longer any “fashion trends”, but the current trend and the 

necessary condition for the company success in the challenging competitive 

environment.  

2 Process management approach and business prosperity  

The prosperity of a process-oriented transport company depends on many factors, 

and the processes are one of them. It could be said that the necessary precondition of 

the transport company success in the standard business environment, it´s the way the 

processes are designed, managed and constantly improved. Competitiveness which is 

in the current market environment the essential attribute of the transport company 

prosperity raises the pressure on the improvement and implementation of the 

permanent and radical changes in the entire context in which the transport company is 

located. As a fundamental condition for the maintenance and growth of 

competitiveness is considering the ability of making changes which react to the 

company surroundings. In the past, the company management in the developed 

economies address the increased competitiveness through the review and 

transformation of business processes in order to achieve a substantial improvement in 

the management parameters. Currently, this scheme of thinking is overcoming and 

attention is paying to the company market value. In the new, forming society of 

knowledge and information is gradually creates a new philosophy of management. 

Information and knowledge in certain condition arose as innovative ideas, was 

matured and successfully implemented, but in the new terms they begin to loose 
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meaning, are overcome and may also be a brake on the activities. In connection with 

the transition from continuous to the turbulent business environment, the flexible 

concept of management becomes the key in the management of the transport 

companies through the process approach.  

The process approach is seen as a key tool for continuous improvement of 

company processes. The application of the management process system in the 

transport company brings many changes, the result of which should be to obtain 

greater competitiveness, achieving higher productivity and business efficiency. The 

implementation of these changes requires a thorough understanding of the process 

management principles. The long-term company successes do not bring the products, 

but the processes by which are these products produced. The comprehensive look at 

the attributes of the process system, performance indicators, modelling, optimisation 

and process improvement provides a process management. It is a way of management 

which systematically identifies the business processes and their attributes, creates the 

conditions for their effective functioning, the coordination, measurement and 

continuous improvement. The result of which is a quality product, integrating the 

customer requirements and business strategy.   

The rising dynamics of surrounding changes, increased innovation technologies, 

growing quality and reducing costs forcing the transport company management to 

respond flexibly and effectively to new conditions. That means effectively implement 

the necessary transformational changes in the company. The current business problems 

often aren´t amenable to traditional methods of company management, as the added 

value is created in the business processes. In the management of the transport company 

is necessary to apply the process approach, which takes into account the 

interdependencies of business processes. The implementation of the process 

management system in the transport company leads to the creation of a new flexible 

management concept, in which every strategic decision is made in the form of 

optimization of company processes with impact on the company organization 

structure, technological equipment and support of information systems.  

3 The importance of the process model in the company management  

An important tool for the effective company management is a process company 

model, which enables uniformly, complexly and transparently highlight on all business 

processes and the links between them. Consistent description of the business process 

creates the preconditions to effectively manage the transformation change to minimize 

the risk of failure, and inefficient use of sources.   
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4 The process model is the key tool for the strategic company management, 

which: 

 allows more accurate interpretation of the results of national and international 

comparisons (benchmarking) with reference processes the world´s best 

practice,  

 through visualization, animation and simulation of the processes allows the 

identification of the places with  the greatest potential for improvement and a 

comprehensive assessment of the possible proposals for change, 

 allows to discover the whole range of inefficient implemented work practices, 

inaccuracies, inconsistencies and missing information,  

 is a quick, efficient and financially accessible form of optimization of the 

processes, roles, responsibilities and competencies of the individual working 

positions,  

 is the result of unification of work processes, reduce the administrative 

activities, eliminate duplication and improve the quality guidelines of the 

company.  

The current modern practices of the transport company management still more 

abandons the classic verbal and textual forms of communication and focus on the 

provision of up-to-date information in graphical form. The readability of such 

documents is considerable higher and their structure more transparent. All the 

activities that take place in the transport company can be imagined as a network of 

interlinked processes, operations and activities. Complex processes can be 

decomposed into a set of low-level processes. The sequence of processes 

implementation (workflow) can be viewed using the dynamic process diagrams. 

Summary of interrelated processes (diagrams), together with the relevant attributes 

represents a business process model.  

A business process model is not static, unchanging description of processes in the 

transport company. The process model must always reflect the real state of business 

processes, it is necessary to keep him updated on the basic of requirements. The owner 

of process is responsible for process model, to define the responsibility for each sub-

process activity of process and for its effective functioning and activities, and also 

coordinates the individual teams, of which are the processes composed.  

In practice, we meet with different breakdowns of business processes; the most 

common is: 

 key processes – creating the products or services, which recipient is an 

external customer of the business (e.g. marketing and sales, production, 

invoicing), 
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 support processes – implemented products or services, which are invisible to 

the external customer, but necessary for the company management (e.g. 

training, purchasing, and managing information technology),  

 management processes – include measures that should be implemented to 

support the key and support processes (e.g. setting goals, operational 

planning, feedback control).  

Individual structure and functioning of business processes in the transport 

company involved approach known as Business Process Improvement (BPI) and 

Business Process Reengineering (BPR). BPI – represents a gradual upgrade of 

business processes, improving processes through the continuous improvement of 

existing processes and the implementation of minor improvements of existing 

processes and BPR represents a fundamental rethinking and radical reconstruction of 

business processes so that improvement could be achieved in terms of critical 

performance measures, such as cost, quality and speed.  

5 The process mapping  

The process mapping is an analytical and communication tool, design to optimize 

existing processes and to the implementation of the new process-oriented structure of 

the transport company. The process mapping provides proved methodology to identify 

the current processes in the company and also to abolish or simplify the business 

processes that require changes. Existing business processes can be based on the 

process mapping to analyse the purpose, which serves the process and features that 

process is carried out, as well as capture the mechanisms by which this is done.   

The process mapping allows defining the boundaries of the process, i.e. where 

the process ends and where it begins, to recognize the content of the process and name 

the process, determine the purpose of the process together with its inputs and outputs, 

as well as create a process scheme and identify the products and services of the 

process. The process mapping is used to find weaknesses, where there is the modest or 

even no added value to the output of business processes, to support managers in 

deciding on preference measures, which leads to the improvement of the process and 

in deciding on the allocation of resources to the individual process activities, such as 

effective communication which facilitates the exchange of information across internal 

and external borders of the transport company.  

Some problems may occur during the process mapping. These problems occur 

when the top management exhaustive study the detail at the lower levels, instead, to 

focus on the changes observed in the periods to eliminate or simplify processes. Or if 

employees feel resistance to the process mapping and rather directed attention to the 

process analyst for a supplier, customer or external organizations that do not directly 

threaten their own positions in the transport company. In an effort to improve the 

processes it is necessary to avoid the artificial barriers that restrict the mapping 

process.   
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Currently, there are many software tools, created especially for the process 

mapping. Most of these tools describe process and its activities by graphic symbols. 

Each process or activity may be connected to their characteristics.  

6 Tools for the process mapping can be divided into three main groups: 

 tools for showing the flows –drawing tools,  which are at the lowest level and 

help describe the processes by graphical symbols,  

 CASE tools – provide a conceptual framework for modelling the hierarchy of 

processes and their description, also provide opportunities of linear, 

deterministic and statistical analysis,  

 simulation tools – provide a deeper dynamic analysis of the continuous and 

discrete data, allow to view the data, such as customer or other object that 

passes through the system, simulation tools are mostly part of the better CASA 

tools,  

 PMQ – Process Quality Management – methods which is based on the 

principles of critical success factors of the transport company, consisting of 

defining business processes and indicate the level of application of 

informational technology to individual processes,  

 SIPOC Process Model – is another possible way of modelling the business 

processes – a schematic diagram showing the links between suppliers and 

inputs, outputs, and customers. It is a tool that uses Six Sigma methodology 

which shows how likely an error can occur in the process.  

7 Functional and process management approach  

The functional management approach is a traditional management form of 

business functions which is pursuing its own goals and interests, however they are 

often conflicting. For the functional management approach, the steep pyramid 

organizational structure is characterized, the principle of association the activities with 

clearly defined powers and responsibilities, as well as prescriptive management. 

Disadvantage of this approach are time-consuming communication due to observance 

of bureaucratic rules.  

The process management approach systematically identifies the business 

processes and their attributes, creates conditions for their effective functioning, 

coordination, measurement and continuous improvement, the result of which is a 

quality product, integrating the requirements of customer and corporate strategy. The 

principle of process management is based on the maximum integration of 

activities between different organizational units, where the major innovation is the 

perception of the process as a whole, whether the whole process take place in one 

organizational unit or underway across the transport company.  
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8 The basic characters, why the process management is different from 

functional management: 

 horizontal management which uses few hierarchical autonomous 

organizational units, which have between themselves strong horizontal ties,  

 process teams, which have considerable autonomy and operate on principle of 

business enterprise,  

 a new way of motivation, which is based on the collective motivation and 

binds to it, as this process team contributes to the value for the customer.  

One of the shortcomings in the transition from functional approach to the process 

approach is the fact that many transport companies tented to access the change of 

management only from a technical viewpoint. Process management approach is not 

only a modification of an existing business system, but the change between two 

completely different ways of management. Another problem in the implementation of 

process management approach is underestimating the human factor, which is usually 

the reason why companies have problems with transition to the process management. 

Companies often behave as if it were only the change of organizational structure, 

implementation of new technology and assume that employees are automatically 

adapted. One of the main problems is also resistance to the changes, which employees 

consider to be unpleasant and also dangerous. The correct solution is to inform 

employees about the benefits of flexible management concept, that they have a chance 

to get used to a different way of working and understand the principles of the new 

team work. The basis of successful implementation is an early understanding that it is 

not a technical or organizational change, but change, especially regarding the human 

factor.  

Corporate culture of the process-driven company  

Each company does not consist only of the business processes and company 

resources, an essential and operative part of company is the corporate culture. It is 

necessary to convert a qualitative change in company identity so that the 

transformation of the transport company at the process-oriented company could be 

done. This can be achieved only in case of the implementation of the fundamental 

review of the roles, which are interested in individual holders of processes and 

business activities.  

The transport company has a specific culture that is in process-oriented company 

different from the function-oriented company. In the process-oriented company, there 

is the customer on the first place. It is undisputed that the last years, the transport 

market has seen a significant shift in the quality whether by the customer or by the 

provider of transport services. Emphasis on the product quality increases also the fact 

that the transport market is opened for the foreign competition. Under these conditions, 

ensuring the high quality of transport is the one of the key moments for the success of 

the transport company on the transport market. One of the main options, as 

distinguished from competing services, is delivering higher quality servicer 
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permanently as the competitors offer. It is necessary to achieve so that the customer 

had the feelings, that he got a higher quality of service, as expected, because if the 

service had a lower lever as expected, the customer will lose interest in the supplier. 

For this reason, the main aim of the transport company is to create value for 

customers. What creates value in the transport company? The mechanism at the end 

on which is value is the process. If the company wants to be successful due to its 

competitions, than it must create better or more interesting value, thus it must have 

more effective processes, because processes are what the value is. A better process in 

the company creates a better value.  

In a process-oriented transport company, there is not a substantial the 

organizational unit, but the process team. The employees are not the soloist, but team 

players who have a common goal. The boundaries between managers and employees 

disappear, because the management becomes a part of the teamwork. Performance of 

management activities carried out in the process, not somewhere above it. Each of the 

processes that take place repeatedly, underlie to the same extent of variability. 

Variability is a natural phenomenon that is caused by several factors. A considerable 

dispersion at the entrance of process, during the process and especially in the results of 

process is undesirable for many reasons, because it adversely affects the quality of the 

process outputs, their efficiency, smoothness, as well as meet deadlines.  

Process team is the unit, which arises by natural way to conduct a coherent work 

– the process. The advantage of team work is that although team produced fewer ideas 

than would be created by individual members, but these ideas are better evaluated, 

more thoughtful and serious, team accepts risky solutions than be taken by individual 

members and team also collectively share responsibility for the work. Shifting the 

boundaries between different types of work, work becomes more multilateral, the team 

communication is open, is based on active listening, consultation. Team work is based 

on trust; team members know each other and pursue common goals. Well-coordinated 

working team that have undergone the natural stage of development are for the 

transport company the great benefit. Work teams control the rules and practices which 

lead to the successful implementation of the same type of work – process. This 

approach provides a comprehensive work for bright, intelligent and educated people, 

which raises the threshold for entry into the ranks of employees. Process teams do not 

need bosses, but they need consultants who are not involved in the work, but are close 

to help the team in its work. All activities are ensured by process teams themselves. 

The managers must go from the control activities to the role of intermediary, 

which simplifies the work and creates the appropriate conditions for work. The 

managers allow the development of employees and their abilities so that they can 

implement the processes, generating value. Management is the ability to create good 

interpersonal relationship. Process management however is not enough for the 

management of the company. In order for processes to operate efficiently is essential 

responsibility of management and manage of all resources, especially human 

resources. Not company, but people do processes. Human resources management is 

therefore an essential part of managing the process-oriented transport company. 

Human resources are not the sources which are necessary to carry out some work. 
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Human resources are the perspective for the organizations, staff training, qualification, 

competence and responsibility for carrying out processes. Only the educated, skilled 

and motivated employees can bring new business value. Process approach affects the 

corporate culture and also the organization structure. Employees must believe that they 

work for customers and not for managers. System of company management – way of 

remuneration, meters according which is their performance evaluated; primarily 

determine the values and beliefs of employees. Change the value of employees is as 

important as the change in business processes.  

9 Conclusion 

How to go to the process management approach is the question, which many 

transport companies deal, no matter their size, but on the understanding of the entire 

system of transition and the idea of this model as a phase of knowledge management. 

Transition of the transport company to the process management concept requires 

exhaustive research of the relationships inside of the company, strengths and 

weaknesses, and how company stands in comparison with competitors. The company, 

whose business objective is to provide transport services, some specific requirements 

are imposed. These requirements should be reflected also in the conception of process 

model of the transport company. If these companies want to succeed on the market, 

they must be oriented according to the needs of customers who want to use their 

services. Be dynamic and reputable transport company with stable share on the 

transport market, should be in the current “hypercompetitive” environment vision for 

each transport company. This objective requires using the process management 

system.  
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Resume 

The globalization of world economic and massive competition rise causing, that 

classic way either the managing in case of companies activity or projects which are 
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realized within specific company cannot be longer neither longer guarantying 

permanently sustainable competitiveness of any business subject. This is exactly the 

reason why companies should focus them self on so called effective process 

management, that however in most cases means radical change in managing system of 

each company. 
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OPTIMIZATION OF LOGISTIC CHAINS IN THE 

INTERMODAL TRANSPORT 

Vladimír KLAPITA 

1 Introduction 

In the near future a considerable increase of transport flows from Asia to Central 

Europe is expected. According to European Conference of Ministers of Transport, it is 

estimated that by the year 2016 the transport between Asia and Europe will be 

doubled, into nearly 35 million TEU [6]. It is expected that a part of this transport will 

be moved from the sea transport into railways going across Asia, e.g. Trans-Siberian 

railway, or railways of China and subsequently across other Middle East Asian states 

into Europe [7]. 

Generally, a pursuit of a quick and cheap transport with the maximum capacity is 

dominating. Considering this fact there is a need to look for the transport system which 

would be able to transport a big amount of the goods from East Asia into Central 

Europe at reasonable prices. Existing intermodal transport, as one of the real 

possibilities of such transport, prefers trimodal system with the sea transport as its 

essential part. Such transport chains have long transport time which results into higher 

transport prices and slower return of intermodal transport units (further ITU). That is 

why it is necessary to search for the solution which could eliminate negatives of 

existing logistic intermodal transport chains. 

2 Optimization of logistic intermodal transport chains 

There is a possibility to create a network model with the application of a suitable 

mathematical method and with its help to simulate alternative solutions of existing 

logistic intermodal transport chains.  

Searching for and specifying the minimum path in a network graph belongs to 

relatively frequent applications of the theory of graphs. There is a whole range of   

algorithms with different effectiveness and with different limitations. However, 

considering applications of these algorithms to a network model of logistic transport 

chains, Ford-Fulkerson algorithm seems the most suitable [4]. 

Creation of a network model graph is the first prerequisite for the application of 

algorithm in searching for the shortest route in the chosen logistic transport chain. The 
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intermodal transport chain which provides transport of ITU for the company Kia 

Motor Slovakia (further KMS) has been chosen for practical application. 

The beginning of the logistic transport chain is in KMS suppliers in Korea 

Republic. From this point the whole transport is realized with the use of trimodal 

transport system (road – water – railway) in which the sea transport makes an essential 

part. The logistic intermodal transport chain ends in a plant KMS near Žilina 

(Slovakia). Existing transport chain starts with the sea transport, loading ITU in a 

Korean port Pusan and ends in a Slovenian port Koper, where the transport time is 

from 25 to 27 days, depending on route conditions. The transport of the same ITU 

continues from Koper to an intermodal transport terminal (further ITT) in Žilina via 

direct railway transport and takes approximately 2 days including port handling. In 

special cases (when express transport is required) a road transport directly to the plant 

KMS in Teplička nad Váhom can be used and takes approximately 1 day. The road 

trip of ITU into the port of Pusan is made via road transport as well as the road trip of 

ITU from ITT Žilina into the plant KMS in Teplička nad Váhom [5].      

The sea transport (as a part of the whole transport chain) can also head German 

port Bremenhaven, or Hamburg and from this point the transport chain continues into 

the target place via railway or road transport. In this case the sea part of the transport 

takes 35 days [7], following railway or road transport takes the same time as 

mentioned above, 2 days or 1 day [5].     

3 Assessment of alternative routes of intermodal transport 

Another possibility how to transport ITU to supply KMS is to shorten sea 

transport from Pussan into the Chinese port of Shanghai and to use railway from there. 

Transport from the port Pussan to the port Shanghai takes about 2 days. The port 

Shanghai has the direct railway connection through Beijing and Zabaikalsk into the 

Trans – Siberian railway, or it is also possible to use a railway connection through 

China, Kazakhstan, Russia, and Ukraine (see Picture number 1) [3].  

Recently, the possibility to use the railway transport on the route from Far East 

(China, Russia) to Europe has been growing up and up and that is why this alternative 

seems very real.  
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Fig. 1 Alternative routes of the intermodal transport chain 

 

Source: [3] 

On the basis of the theory of graphs knowledge and preceding data about the 

routes of intermodal transport chains it is possible to make a network graph of 

alternative routes of intermodal transport chains, which consists of junctions that are 

interconnected by transport routes (continuous line represents the railway transport and 

dashed line represents the sea transport) and points u1 - u6 transport junctions as 

follows: 

 u1 – the port Pusan, 

 u2 – the port Shanghai, 

 u3 – the port Koper, 

 u4 – border-crossing station Zabaikalsk, 

 u5 – the port Bremenhaven (or the port Hamburg), 

 u6 – ITT Žilina. 

Natural as well as value indicators have been used in line evaluation.  

 Natural indicator – transport time, 

 Economic indicator – transport costs per 1 ITU (40´ container).  

 

Railway transport (via Trans-Siberian railway) 

Sea transport  
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On the basis of these data, line evaluations were made what resulted in the 

creation of two different line valued network graphs. 

Fig. 2 Line valued network graph where the transport time represents  

the main criterions 

 

Source: [3] 

Fig. 3 Line valued network graph where the transport costs represent the main 

criterion (EUR/ container) 

  

Source: [3] 

After making up two different line valued models of the network graph of 

intermodal transport chains (time and costs valued) it is possible to move to their 

optimization with the help of the network analysis, specifically algorithm for searching 
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optimum (the shortest) route in the network model. The shortest route in line 

evaluation by unit transport costs represents the cheapest one [4].  

For searching the shortest route from one specified junction of the network into 

the other specified junction of the network, in this case from the initial junction of the 

network into the terminal junction of the network, the Ford – Fulkerson algorithm has 

been used. The results are stated in the table. 

Table 1 Optimum routes on the basis of line evaluation criteria  

Model 

number 
Line evaluation criterion 

Optimum 

route 
Optimum route value 

1. Transport time u1 - u2 – u6 23 days 

2. Transport costs u1 - u2 - u6 3250 EUR/ITU 

Source: [3] 

After putting into effect the models and algorithms of the network analysis for 

searching the shortest and the cheapest route in the network graph of intermodal 

transport chain it was found out that the shortest route (transport time criterion) crosses 

the junctions u1 - u2 - u6. The cheapest route (transport costs per 1 ITU criterion) is 

also the route between the junctions u1 - u2 - u6. The above mentioned route (u1 - u2 - 

u6) seems t be the shortest and the cheapest one as well. This alternative intermodal 

transport chain starts in the port of Pussan, ITUs continue via sea transport into the 

port of Shanghai, then from the port of Shanghai via railway transport across Central 

China, through  Kazakhstan, Russia, and Ukraine into the appropriate ITT in Slovakia.      

In these network graphs there was only one line evaluation criterion used (in the 

above mentioned calculation either time or price was used). It is also possible that 

when making the transport chain, different results with different input criteria may 

occur, what means that one route is cheaper, another one is faster. In this case it is 

possible to add values to individual criteria of line evaluation (transport time, transport 

costs, etc.) according to preferences and requirements of the customers. This 

multicriteria line evaluation can lead to a higher objectivity in creating routes of the 

transport chains [1].    

As an example of making such a “multicriterialy” evaluated transport chain it is 

possible to use criteria like time and price again, when value evaluations were put 

according to an internal survey, where there was found out that 55% of the customers 

prefer price in the transport, 35% prefer speed and 10% of the customers prefer other 

criteria [2]. To make the calculations easier, other criteria were not taken into 

consideration and their value was equally divided between two main criteria. The 
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value of the criterion for the price of transport was set at the value 0,6 and the value of 

the criterion for the transport time was set at the value 0,4. When there is a need 

(according to special requirements of the customer, or some other known 

circumstances), it is possible to change values of the criteria, the numbers of the 

criteria but the total of the values must be equal.  

This calculation results in a complex criterion which can be named as “quality 

coefficient” which can evaluate the network model of the intermodal transport chain. 

The result of the line evaluation with the help of “quality coefficient” is a simple 

number and its lowest value represents optimum route (taking into consideration value 

of the criteria). Final coefficient of the shortest route is calculated as the sum of quality 

coefficients on this route.  

Considering that the coefficient of each line is calculated as the sum of products 

of individual line evaluation (in this case price and time) and their values (in this case 

0,6 and 0,4), the result may be mistaken (in this calculation) because the line 

evaluations do not have  uniform base[2]. This means that in a result calculation of the 

quality coefficient, the price criterion would be taken into account 100 times more than 

the time criterion. This discrepancy could be removed that way that from the transport 

price (EUR/ITU) it is calculated 1/100 and both criteria get into comparable basis and 

the results are relevant. There is the model of intermodal transport chain which is 

evaluated by the quality coefficient in the picture.  

Fig. 4 Line valued network graph where the criterion  

of the evaluation is the “quality coefficient” 

 

Source: [3] 

Methods of network analysis for searching optimum connection can be applied in 

network graph evaluated by the quality coefficient. The optimum “shortest route” is 

again between junctions u1 - u2 - u6. 
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4 Conclusion 

This practical application of optimized methods have been used in making 

alternative routes of logistic chain, rasp. intermodal transport routes in the direction 

Far East – Central Europe. Considering other criteria influenced by transport operator, 

the other and the most convenient route has been realised, in the direction Pusan – 

Shangai – Zabaikalsk – Žilina  (u1 - u2 - u4 - u6). 

Suggested model of optimization of logistic intermodal transport chains can be 

used in any transport chain. With its help it is possible to optimize not only routes in 

the direction Far East – Central Europe, but also the routes of intermodal transport in 

Europe (East Europe – West Europe, etc.)    
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LOGISTICS CENTERS IN HUNGARY 

Iveta KUBASÁKOVÁ, Katarína IVÁNKOVÁ 

The major development of Hungarian logistic centers began in 1993. Thanks to 

the favorable location of the country, Hungary plays a very important role in the 

European transport network. Hungary has four out of ten European transit routes.  

At present, there are hundreds of high quality logistic providers in the country. 

Such a highly competitive market has a very positive impact on the development of 

logistics centers, which number states continue to increase. A key role in logistics is 

played by Hungarian membership in the EU. Globalization facilitates easier customs 

regulations and approval procedures. 

Fig. 1 Alternative transport in Europe 

 

1 BILK Budapest Logistics Center 

As one of the biggest logistics centers in Hungary, Central and Eastern Europe, 

this center offers complete logistics services with the main aim of subleasing.  

The BILK Kombi terminal, the market leading combined terminal in the region, 

provides complex and high level services for all clients. The BILK Kombi terminal is 
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located at a 100-hectare area in the 23
rd

 district of Budapest between the 5
th

 main road, 

the Budapest-Kelebia electrified railway line and the M0 highway. 10% of BILK’s 

total area is covered by the Soroksár-Terminal railway station which is the marshaling-

yard for the logistic center. Another 20% is covered by BILK Kombi terminal Co. Plc. 

which provides complex services for intermodal traffic with the remaining 70% 

covered by BILK Logistic Plc. offering real estate rental services: warehouse: €3.80-

4.20 /m
2
/month, office: €8.50 /m

2
/month.  

BILK (Budapest Intermodal Logistics Center) Kombi terminal is situated in the 

heart of Central- Eastern Europe and at the crossroads of Trans European Lines (TEN). 

This is a great opportunity for the logistic center to be the main focal point in this area  

The BILK Kombi terminal is located at a 100-hectare area in the 23
rd

 district of 

Budapest between the 5
th

 main road, the Budapest-Kelebia electrified railway line and 

the M0 highway. 10% of BILK’s total area is covered by the Soroksár-Terminal 

railway station which is the marshaling-yard for the logistic center. Another 20% is 

covered by BILK Kombi terminal Co. Plc. which provides complex services for 

intermodal traffic with the remaining 70% covered by BILK Logistic Plc. offering real 

estate rental services.  

Direct facility connections to transport routes include the M0 motorway and the 

railway shunting yard connected to the electrified railway line providing good terminal 

access by both road and rail. In addition to the excellent road and railway connections, 

water and air transport options are also available nearby. The terminal easily reached 

by car and truck from the M0 highway, by public transport using BKV (Budapest’s 

urban transport company) bus number 66 with scheduled service and by train through 

the Soroksár Railway Terminal. [11] 

Container traffic services: 

 Loading of containers, swap-bodies and semi-trailers, 

 Customs clearance, 

 Container repairs, 

 Container inspection, 

 Container cleaning,  

 Depot for empty containers, 

 Handling of reefer containers, 

 Handling of hazardous containers, 

 Block trains between the following destinations: Budapest-Hamburg, 

Bremerhaven, Rotterdam, Koper, Trieste, Vienna, Wels, Munich, Duisburg, 

Enns and Nuremberg. 
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 Wagon group dispatch services towards Western European countries, 

 Wagon group dispatch services towards CIS and Eastern European countries. 

2 Székesfehérvár Logistics Center 

AGTC terminal 

The geographical location of this logistics center is good with direct road access 

from industrial centers and the direct rail network connection. An access road connects 

to the M7 motorway, making the distance from Budapest only 60 km. The total area is 

192,000 m
2
, of which 30,000 m

2
 are landscaped areas, warehouses total 81,000 m

2
, the 

outdoor storage area is 5,300 m
2
; the intermodal terminal covers 16,000 m

2
 and finally 

there is an 838 m
2
 office building;. Terminal Services: depositing containers, loading, 

unloading, container sales, rentals, repair and maintenance. Container storage capacity: 

1,500TEU cold storage containers, 4 seats, Logistic Services: [10] 

 24 hr. security protection, 

 Storage, collection, labeling, packaging, 

 Uptake, handling, collection, 

 Customs services, 

 Logistics information on modern information technologies insurance, 

 Rented warehousing and office space, 

 Investment consulting services, traffic guidance, 

 Snack bar, fax and copy services. 

3 Delog (Debrecen) Logistics Center  

This logistics center is located in Debrecen, one of seven regional centers in the 

country. It is located 240 km from Budapest. The logistics center opened in 2007 and 

is accessible from the M3 motorway and M35 from Budapest and features a direct rail 

network connection. 

The Debrecen logistics center is joined together with industrial parks. The 

challenge of managing and implementing logistics at the facility is charged to Trans – 

Sped; this company also manages logistics centers in Tiszaújváros with storage 

capacity of 45,000 m
2
, in Székesfehérvár with storage capacity of 12,500 m

2
 and also 

in Budapest with storage capacity of 6,500 m
2
. The Debrecen logistics center includes 

a container terminal with capacity of 750 TEUs, as well as services including: loading, 

unloading containers, freight forwarding, warehousing and customs clearance, 
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correction, container cleaning and so on. The industrial park can be found in the 

southern industrial district of Debrecen. The industrial park site includes:  

 25.6 hectares for additional expansion 

Industrial railway siding 

Water mains and a fire protection water network 

 Sewer system 

Electricity- and gas supply, which can be further expanded, property is full-

enclosed   

Complex protection 

Separately guarded night and weekend parking 

Broadband internet connection 

 Structures: 

 Office blocks: 2,730m
2
  

Warehouses: 5,148 + 6,855 + 5,675 + 6,073 m
2
 

Truck parking accommodating 50 vehicles 

 Parking options [9] 

4 Bertrans Zrt. Logistics Center 

BERTRANS Rt has performed customs agent and bonded warehousing activities 

work for years, to serve their customers at a high level. They own several thousand 

square meters of bonded warehousing capacity suitable for bonded warehousing and 

VAT warehousing activities and has all the relevant guarantees and permits needed for 

such work. The company has all simplified permits available for a customs agent and 

applies them based on their partners' needs. Customs agent work is arranged by well-

trained staff with excellent communication skills, keeping partners' interests in view 

for every case. For the sake of rapid and smooth operations, computer support is 

provided within the customs agency framework meaning services required in 

connection with EU membership are provided flexibly. The logistics center has 

excellent accessibility from motorways, other main roads and railway traffic. The 

Kecskemét southern ring road is located about 500 m from the facility, the M5 

highway is about 1 km away and the Route 44 is about 500 m from the site. [2] 

Property protection is secured as a permanent service around the clock and an 

indoor and outdoor monitoring system is in place to secure efficient observation and 

security services.  

Services: 

 23,500 m
2
 in-door warehousing capacity, 

 Warehousing internal clearance: 10 m, 
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 Partitioned warehousing: segregated hall sections with rack system, 

 Temperature-controlled loading area, 

 Individual identification, monitoring the routing of the goods in the warehouse, 

 Pallet-forming, 

 Packaging, commissioning and labeling, 

 Public bonded warehouse, 

 VAT-warehouse, 

 60 ton platform weight-bridge, 

 Parking places for 75 trucks,  

 1,600 m
2
 office building, 

 Administrative and IT services, 

 Custom service facilities, 

 Customs clearance agency. 

The Bertrans logistics center has 32,000 m
2
 of warehousing in well-known parts 

of Kecskemét. Warehouses feature 3-10 meters of height clearance and are equipped 

with forklifts with well-trained operating staff. In warehouses the following services 

are provided: loading into and unloading from the warehouse, sorting, order 

preparation as well as warehouse records and settlement of accounts based on a 

computerized barcode recording system. The center also features rail spurs meaning 

that both road and railway traffic can be handled. [8] 
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5 Logistics Centers in Hungary 

Fig. 2 Logistics Centers in Hungary  

 

Growth of the Hungarian logistics market is dynamic: it has nearly tripled in the 

past five years. 

Selected 
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Fig. 3 Growth of the Hungarian logistics market 

   

Several of the largest global contract logistics providers are present in Hungary 

and offer integrated supply chain solutions including DHL, Kühne & Nagel, Schenker, 

Gefco, GLS and Gebrüder Weiss. 

Hungarian service providers such as Waberer’s and Masped Group have reached 

leading regional positions in transportation through their extensive regional networks 

and affiliates in neighboring countries.      

Hungary offers a productive and well-qualified labor for logistics operations. 

Overall labor productivity is the second highest in the Central/Eastern European 

region.  

Competitive wages in the logistics sector makes Hungary a good choice for 

logistics companies and distribution centers as well.   

Logistics qualifications with specialized industry-focused curriculum and foreign 

language skills are acquired by 500 students at major universities in Hungary and by a 

further 200 post-graduate students each year. 

Nearly 5,000 students receive basic logistics training at ten higher education 

institutes annually.  
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Investors can choose from a wide variety of developed sites fully equipped with 

necessary utilities and telecommunications infrastructure. Several logistics and 

industrial parks with modern warehouses are available outside Budapest, the capital 

city, in areas of geographical importance. 

More than 1.3 million m
2
 of modern industrial facilities intended for 

warehousing are available in Budapest and its surroundings. Average rents range from 

€3.5–4.5/m
2
/month. Hungary as an EU member country is a member of the Customs 

Union as well. E-customs procedures are available for import and export clearance. In 

certain cases logistics investments are also eligible for government support. EU co-

financed cash grants (using tender applications) are available for establishing regional 

or intermodal logistic centers. Investment projects valued at or over €20 million can 

apply for a special package of incentives. Several major multinational manufacturing 

and retail companies have established regional or European distribution centers in 

Hungary to supply neighboring markets, including National Instruments, DAF-

PACCAR Parts, Pfizer, Astra Zeneca, Philips, Karl Zeiss, Oriflame and Decathlon. 

Some logistic services providers have also chosen Hungary for their regional centers 

including GLS and DHL. [7], [8] 
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Resume 

Logistics centers ensure the flow of a large quantity of goods in particular 

between subcontractors, producers and producers and final consumers. This article 

was written about logistics centers which are choose from all logistics centers in 

Hungary. There are centers as a BILK Budapest Logistics Center, Székesfehérvár 

Logistics Center, Delog (Debrecen) Logistics Center and Bertrans Zrt. Logistics 

Center. In the end of this article is map with logistics centers in Hungary and its 

allocation in territory of Hungary.  
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PROPOSAL OF SUPPORT SYSTEM FOR CREATING 

INNOVATION STRATEGY IN TRANSPORT 

BUSINESS 

Viliam LENDEL, Marie GÁBRYŠOVÁ 

1 Introduction 

The current period is marked by many changes. Competition is constantly 

sharpening, transport businesses feel effects of global economic crisis, constantly 

developing new products, customers, primarily through the Internet have a lot of 

information on which the decision to buy. Customer focus has become part of a 

corporate approach of many companies. Efforts to identify customer requirements and 

transferred to the new product is the task of today's marketers. Most companies today 

just do not understand innovation as a necessity, but as a matter of course. To maintain 

its competitive position it is constantly developing by innovative activities (Varmus, 

2010). 

Transport businesses are trying to exploit these changes and turn them into their 

own competitive advantage. Innovation activities are essential to the survival and 

growth of the company. They significantly affect to its performance, market position 

and market power. They are a key business process, because through these companies 

are trying to achieve some competitive advantage. The basic precondition for the 

creation and use of innovation in the enterprise is well-worded innovation strategy. 

2 Innovation strategy and its making procedure 

Innovation strategy is understood as innovative business approach to the choice 

of objectives, methods and ways to fully utilize and develop the innovative potential of 

the company (Lendel, Varmus, 2010, p. 49). This is the direction of its boundary, 

which determines the potential of innovative strategies. Innovation strategy is closely 

linked with corporate strategy, therefore, must reflect the basic features of this 

strategy. Corporate strategy defines the scope of the enterprise within the meaning of 

the industry and markets in which the enterprise operates (Kislingerová, Nový, 2005, 

p. 106). 

Innovative potential of the strategy can be defined as a measure of innovation 

strategy, which would have been achieved in the optimal utilization of all sources of 

innovation strategy (Lendel, Varmus, 2010, p. 49). The level of innovation potential of 
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the strategy depends on the level and quality of the components of the innovative 

resources strategy. 

Innovation strategy, we understand the sources of innovative opportunities, 

skills, knowledge, experience, invention and innovation, the firm available, or is 

unable to obtain in time. Innovative resources of strategy consist of four basic, 

interrelated modules, namely: (Lendel, Varmus, 2010, p. 49) 

 Bank of inventions, 

 Bank of innovative opportunities, 

 Knowledge base, 

 Bank of innovation. 

The process of innovation strategy is a complex process that contains six main 

parts. This is a defining vision and mission of the company, identifying strategic 

objectives, detailed analysis of the enterprise environment (internal and external), 

strategy formulation itself, its implementation and subsequent evaluation associated 

with the control. 

The most important process of creating an innovation strategy we considered the 

formulation of strategy. The process to generate the different variants of innovation 

strategy, its analysis and evaluation according to established rules and criteria 

specified. Based on past performance of activities may be to select an appropriate 

solution to an optimal variant innovation strategy for the company. Strategy 

formulation process is marked by more intensive computations occurring mainly in the 

selection of appropriate solutions. Even generating different options strategies requires 

innovative use of information technology. For subsequent evaluation of the various 

options it is necessary to interim results be imposed in an area for the purpose of 

subsequent confrontation and comparison with current outputs. It should also be based 

on more data and knowledge, which must be stored in transparent database. This will 

avoid the emergence of common situations where they are being confused, searching, 

lost and resting mainly due to absence of awareness of their existence within the 

enterprise. All of these prerequisites and requirements for successful development of 

innovative strategies can be achieved by introducing a support system that will provide 

to senior managers detailed information necessary for decision-making. 

For these reasons, we consider for purposes of creating a successful innovation 

strategy for the introduction of appropriate support system that will ensure effective 

work with knowledge and innovation-related data. Knowledge-based systems using 

artificial intelligence solution allow arbitrarily complex problems. Used knowledge is 
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considered crucial for high-efficiency innovation strategy. These systems are used in 

solving the problem of expert knowledge. 

3 Empirical research – the situation in the Slovak transport businesses 

In the first step solution of selected problems is necessary to define the concept 

of innovation activities, to map the current innovation activities of Slovak businesses 

in selected services and highlight the major innovations in transport and logistics. 

The basic innovation activities of businesses, which are defined and detected by 

the Statistical Office of the Slovak Republic may include: 

a) internal research and development (R & D) - a creative work within the 

business in order to increase knowledge for the development of new and 

improved products and processes 

b) external research and development - to the same activities as in internal 

research and development but made by other businesses, 

c) provision of modern machinery, equipment, computer hardware and software 

to produce new or significantly improved products and processes 

d) procurement of external expertise - to the acquisition of patents and 

unpatented inventions, know-how and other knowledge necessary for the 

development and / or introduce new or significantly improved products and 

processes 

e) training for innovation activities (both internal and external) 

f) activities leading to innovation to market 

g) other activities - this is primarily a feasibility study, testing, software 

development, improvement of tools ... 

The Statistical Office of the Slovak Republic (SO SR) published the development 

of businesses in the Slovak market. Survey of innovation in businesses is carried out 

with the biennial international methodology based on OSLO. 

In the last period, the number of services businesses in the market had grown 

considerably. But there is still the number of market services business, applying 

innovative activity, lower than businesses that these activities do not apply. However 

the ratio of non-innovative to innovative businesses is starting to change in favour of 

innovation. While in 2001 there were two businesses with innovation activity for the 

five businesses without innovation activity, and in 2008 to a business without an 

appropriate innovation activity of businesses with innovation activity. 
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The most important factors hampering innovation activities according to the 

Statistical Office include: 

 Economic factors: lack of funding sources, too costly to upgrade. 

 Internal factors: lack of qualified staff, lack of information on technologies, 

lack of information on markets, difficulty finding a partner for cooperation in 

innovation. 

 Other factors: market dominated by established businesses, uncertain demand 

for innovative goods or services. 

We conducted research from May 2009 to end February 2011. The primary role 

of research was to obtain and interpret information testifying to the rate of application 

of innovative activities by large and medium-sized transport businesses operating in 

the Slovak Republic. The target groups were medium and large businesses operating in 

Slovakia dealing with transport. Research objects (the final respondents) were the 

senior managers and middle level management of transport businesses. To research 

were involved 53 respondents of medium (92.45 %) and large (7.55 %) transport 

businesses operating in Slovakia. 

The research was approached with different transport businesses dominating the 

business concept. Most were involved in transport businesses with customer 

orientation (67.92 %), which can be regarded as a positive fact. Transport businesses 

take into account when providing their services to customer needs. He plays a key role 

in planning their business activities. 

49.06 % of respondents from transport businesses recorded any innovative ideas 

and if necessary use what is a positive fact - 43.40 % surveyed managers of these 

businesses reported that their innovative ideas in business are always generated from 

scratch if necessary. 11.32 % of respondents used in the analysis of innovative ideas 

generated by groups. The negative fact may indicate that none of the interviewed 

transport businesses has developed a system of evaluation of innovative ideas, which 

is necessary for successful implementation of innovative activities. 

Among the innovative activity that transport businesses most involved include 

training for innovative activity (64.15 %), obtain of modern machinery, equipment, PC 

hardware and software (49.06 %), obtain of external knowledge (35.85 %), internal 

research and development (26.42 %). On the contrary non-applied innovative activities 

include activities aimed at innovation to market and external research and 

development (only 1.89 %) (Figure 1). 
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Fig. 1 The level of realized innovation activities 

 
Up 84.91 % of transport businesses identified as a major problem in the 

application of innovative business activities the technical and organizational 

complexity. Other problems include lack of necessary funds (64.15 %), insufficient 

use of available resources (37.74 %) and lack of appropriate environment conducive to 

development of innovation (30.19 %). For the smallest problem considered managers 

addressing the lack of trust between management and other departments (16.98 %), 

lack of information on technologies and markets (18.87 %), inefficient work with 

innovative ideas (3.77 %) and lack of qualified personnel. 

Business strategies that do not recognize the presence of complexity and 

uncertainty with related and future changes will be inflexible and unlikely to be 

correct. If they are implemented, could be destructive. (Varmus, 2009) 

4 Proposal of the support system for work with innovation strategy 

Support systems can be understood as a knowledge system in which expert 

knowledge is used in a very specific problem area. The main objective of the proposed 

support system will achieve the best response to the real data on innovation, thereby 

ensuring high quality decision-making innovation strategy. Creating a support system 

is a complex process as the project site, as well as for programming. 

Based on the analysis of the literature on the creation of knowledge and support 

systems (Návrat et al. (2007); Spalek et al. (2005); Kelemen & Liday (1996)) and after 

careful examination of the issue of innovative strategies (Horňáková & Zaušková 

(2008); Dupaľ & Molnár (2002); Kováč (2007); Tidd et al. (2007); Dupaľ et al. 

(1997); Zaušková (2006); Zaušková & Loučanová (2008)) proposes that we a support 
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system to work with the knowledge needed to create an innovation strategy consisted 

of the following basic parts: 

 The core system (knowledge base, data base, working memory, and stack 

mechanism inference appropriate solutions), 

 Input / output module, 

 Explanatory module, 

 Protocol, 

 Other components of the system (knowledge base editor, editor of the database 

module learning outcomes generator module external sources. 

The basic precondition for the successful operation of the proposed support 

system is the existence of actual knowledge base module and the module data base. 

Kelemen and Liday (1996) emphasize the need to strictly distinguish the data structure 

representing generally applicable and accepted evidence from the data structure. This 

is due to the different requirements of access and manipulation. 

Fig. 2 Proposal of support system architecture to work with innovations 
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Source: Lendel & Varmus, 2010b 

The proposed support system will perform two basic actors: the user and the 

expert. User is a person who, in practice the support system uses the capabilities of 

working with innovation and creation of innovative strategies. These are the top 
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managers and marketers. Expert knowledge is a source of innovation and innovation 

strategies. 

5 Characteristics of fundamental elements of the proposed support system 

The proposed support system consists of modules, which provide its 

functionality. Each module performs a specific task. Outputs from one module are 

inputs to the second module. The successful performance of the proposed support 

system is essential to ensure coherence and seamless communication between 

modules. Figure 3 briefly characterized by its main elements. 

Fig. 3 Characteristics of the essential elements of system of innovation support 

Element Brief description 

Knowledge Base 
Provides space for the collection of all knowledge that can be 

used in the innovation process. 

Data Base 

Contains all the unique information relating to innovation. It 

consists of Bank of inventions, Bank of innovative 

opportunities and Bank of innovations. Bank of inventions is a 

space for the search, creation, evaluation and storage of 

inventions (suggestions, ideas, thoughts), which may be in the 

next phase in the shaping of innovation strategy. Bank of 

innovative opportunities is a space to store and work with the 

identified innovation opportunities. It also serves to store the 

innovative opportunities for business is not immediate 

importance. The bank of innovations keeps all the created 

innovation and creating an environment for their effective 

management and their conversion into a successful innovation 

strategy. 

Working memory 
Provides space for storage of intermediate solutions and the 

timing of action to working out. 

Inference 

mechanism 

Allows finding the required knowledge in a knowledge base, 

data base and using them to create an innovation strategy. 

In-put / Out-put 

module 

The interface between system and its surroundings, which is 

mainly represented by top managers and workers involved in 

the process of innovation strategy. 

Explanatory module 
Clarifies, explains and justify decisions which are the output of 

the system. 
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Protocol Stores the history of the solution. 

Editor of 

Knowledge Base 

and Date Base 

Ensure continued updating, completion and dissemination of 

the knowledge base. 

Module of learning Its main objective is to support knowledge acquisition. 

Generator of results 

Summarizes partial results in a reasoned and integrated whole, 

without unnecessary information, the requested form and 

intelligible form. 

Module of external 

sources 

Provides communication of the expert system with their 

environment. The main activity of this model is to work with 

external data and work with external programs. 

Source: Lendel & Varmus, 2011 

6 Conditions for successful work of the proposed support system 

That the proposed support system to work effectively, it is necessary to ensure 

that the following conditions: 

 Efficient data acquisition, 

 Implementation of quality input / output module, 

 A detailed and careful analysis of the enterprise environment. 

The quality of the implementation of input / output module can substantially 

multiply the performance generated by the system (Návrat et al., 2007, p. 259). These 

are the creation of executive comfort interactions with support systems. The aim 

should be to create an acceptable user interface allowing the creation of innovative 

communication strategies and appropriate business located as a result the interpretation 

of the innovation strategy. 

The most important prerequisite for the successful operation of a support system 

we consider a detailed and thorough analysis of the enterprise environment. In a first 

step, the undertaking must determine its innovation capacity. It consists of the sum of 

knowledge, experience, resources, assets and managerial capabilities and skills in 

business available, or is unable to obtain in time. This is the basis for creating an 

innovation strategy. Then there is a mapping of innovation potential, the rate of 

innovation means business, it can reach the optimal utilization of all components of 

innovative capacity. The next step, the transport enterprise must assess and identify the 

current level of use of innovative capacity. This analysis will provide a realistic picture 

of the possibilities of innovation, which in turn translate into specification of 
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innovative requirements. These are the selection of the main operators, i.e. areas in 

which are interesting for the transport enterprise in terms of its vision and mission and 

will form the essence of innovation strategy. It can be the innovative area in which a 

company makes in terms of innovative capacity using the best results. Another area 

that needs to be addressed is the establishment of rules making innovation strategy. 

The rules will operate the proposed support system. An important part of innovation is 

to define requirements, system of evaluation. The company must have clear criteria by 

which consider innovation strategy chosen, respectively according to which attributes 

to monitor its implementation over time. These attributes will form the basis for 

continuous evaluation of innovative strategies that will indicate the timeliness of an 

innovation strategy and the measures for its upgrade. 

7 Future work – real applications of support system for strategic planning 

in practice 

Support systems are now using modern technology such as fuzzy logic, neural 

networks or genetic algorithms. They have their advantage in the field of strategic 

management, knowledge management, marketing, quality management and logistics. 

Systems are developed and used for quality assessment of the supplier (Kwong et al., 

2002), to develop and formulation of marketing strategies (Davies et al., 2002). 

Liebowitz (1998) emphasizes that support systems must be an integral part of 

knowledge management. Only then can the senior management to obtain the necessary 

output for its decisions. 

Azadeh et al. (2009) deal with the creation of a support system for strategic 

planning. Their proposed support system allows the assessment of strengths, 

weaknesses, opportunities and threats. It is based on information inputs consisting of 

external and internal factors. The output of system is the proposal of strategies to 

eliminate bottlenecks and improve the system itself. 

Han (2003) dealt with a neural support system approach to designing an 

intelligent strategic planning system. The proposed neural support system could 

Providence 'goal-seeking "functions, which prove to be very useful for unstructured 

decision-making problems, specifically in strategic planning. He created a prototype of 

this system called StratPlanner, which was experimentally tested on data from the 

Korean automobile industry. The results confirmed that the neural support systems 

approach is useful for performing competitive analyzes. Neural support system 

prototype was designed to diagnose strategic problems and design appropriate strategic 

alternatives for the current competitive situation. Han (2003) dealt with using neural 

networks and support systems techniques. 
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In practice, it may meet with several applications of support systems, which are 

designed to support strategic planning. In most cases, however, they are focused solely 

on creating a marketing strategy. For example, Quick Insight is a support system for 

the assessment of market opportunities and business ideas. It evaluates the product 

(service) in comparison with its competitors and sets the probability of success of the 

product on the market. In evaluating and assessing using the expertise on which a 

decision can be made in relation to the product (innovation, withdrawal, replacement 

...). Quick Insight is used by more than 500 companies such as 3M, AT & T, 

Caterpillar, Equitable Life, General Electric, IBM, Pillsbury and many others [12]. The 

main benefit of this support system is the possibility of rapid and accurate analysis of 

market potential for products and services of the company. The basic objects of 

analysis include product, service, price, market, competition and environment. Quick 

Insight helps measure the company's ability to achieve its goals and plans. It allowed 

make the experiment when entering different input values, which result is in the 

generation of alternative strategies. As an output the system provides arguments. Each 

claim contains a list of key factors to be considered in the analysis. Support system 

interprets the results in terms of good business models, including the Boston 

Consulting Group Matrix, GE Business Screen, Competitive Advantage and over 30 

more in a comprehensive evaluation report [12]. 

Business Insight is a support system designed to assess and develop marketing 

and development of marketing strategies for larger businesses. It provides a unique 

insight into complex relationships between multiple business concepts. It examines 

individual allowable strategies that can be modified and improved before making a 

decision. An important part of support system is knowledge base for product and 

services. Business Insight offers cooperation with experts in areas of strategic 

planning. It also allows comparison of alternative strategies based on their strengths 

and weaknesses, explore market opportunities and critical assessment of key success 

factors. It uses several methods such as strategic management (Michael Porter's Five 

Competitive Forces, GE Business Strategy Matrix, Boston Consulting Group Matrix, 

SWOT Analysis, Product Life Cycle Analysis, Pricing Strategy and dozens of other 

models) [13]. The results are compared with a knowledge base of best business 

strategies and evaluated several marketing and business concepts relating to the 

problem. The results are reflected in the form of analysis to include a statement about 

the problems of the proposed marketing strategy. Business Insight generates a 

comprehensive report based on which managers can plan and justify their strategic 

choices [13]. 

Those cases mapped develop problems using support systems in terms of 

strategic planning. Most applications are focuses exclusively on issues of competition, 
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marketing and product portfolio. Innovation and innovative strategies has not yet been 

charted in detail. Therefore, our design support system for creating an innovation 

strategy can be considered as a first step towards the use of support systems in this 

area. The proposed support system includes several new features which will allow the 

necessary information for policy-making. 

Our aim was to develop a proposal for a comprehensive support system for 

creating an innovation strategy. Show a comprehensive proposal to site the elemental 

and relational. Name and define the basic building blocks of this system in detail and 

describe relationships outputs of the system. In the next steps in our future research, 

we want to focus on the compilation of this prototype system using appropriate 

programming language in collaboration with our colleagues at the Faculty of 

Management and Informatics, Faculty of Electrical Engineering and the University of 

Žilina. We plan to set up a prototype to test in real conditions of medium or large 

company operating in the region of Žilina. 

8 Conclusion 

Innovations are currently a prerequisite for competitiveness. The economic crisis 

forced most businesses to savings in all business areas. On the other hand, it should be 

noted that the economic crisis for some time gone and come again to revive the 

economy if re-distribution markets. Successful companies are the ones that have 

implemented an innovative strategy to invest in R & D and innovation. The proposed 

support system is currently focused on facilitating the process of making innovation 

strategy. It provides senior managers with a tool to obtain information necessary for 

decision making. 

The proposed support system is an extended architecture for a complete solution 

of innovative strategies. However, there is scope for its further expansion as well as its 

reduction. It depends on the type of business, entering the quantity of data and 

knowledge, number of possible scenarios for the innovation strategy. Each firm is 

characterized by specific processes and areas. The author seeks to create a relatively 

universal support system for creating an innovation strategy, which it is possible to 

modify (adding or reducing) the individual modules. 

This publication is the outcome of the project VEGA 1/0992/11 2011-2013 

"Cooperative management - effective approaches to gain competitive advantage" 

This publication is the result of the project implementation: 
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Resume 

The process of innovation strategy is a complex process. The formulation of 

innovation strategy requires more intensive calculations make it possible to select the 

optimal variant of innovation strategy for transport business. Similarly, generation of 

different options strategies requires innovative use of information technology. It has to 

be allocated a place to hold intermediate results. Work with larger amounts of data 

and knowledge, which must be stored in transparent database, thus avoiding loss, 

confusion and searching. The paper deals on the base of conducted research with a 

support system for creating an innovation strategy as the appropriate means to ensure 

the above requirements for creating an innovation strategy for transport businesses. 

The paper characterized in detail the various modules of the proposed support system, 

as well as the preconditions for its successful performance. 

Key words 

innovation, innovation strategy, expert system, knowledge, management, 

transport 
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RAILWAY INTELLIGENT TRANSPORTATION 

SYSTEM –ARCHITECTURE AND 

IMPLEMENTATION 

Viliam LENDEL, Michal VARMUS 

1 Introduction 

At present, rail transport obtains increasing importance in the national economy. 

It is about the security and facilitates the movement of more goods over longer 

distances at relatively low costs, that the transport of other modes of transport would 

be too costly and inefficient. Rail transport therefore plays an important role in 

economic and regional development. Rail transit systems offer opportunities for 

travelers to avoid traffic congestion in large urban areas (Anspacher et al, 2005).The 

success factors in the transport sector can be speed, capacity, level of safety and 

service quality. 

The development of artificial intelligence, information and communication 

technologies allow for the interconnection and integration of these advanced 

technologies into the current state of rail transport in order to create a new generation 

of rail transport (Jia & Li, 2005). The application of intelligent transport systems in 

terms of rail transport to fully exploit its potential in all its areas. In this case it is able 

to speak of railway intelligent transportation system (RITS). 

2 Intelligent transportation system 

From a wide spectrum of opinion theorists and practitioners can be chosen the 

most accurate definition of intelligent transportation system. Their overview is given 

in Figure 1. 
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Fig. 1 Definitions of intelligent transportation system 

Author(s) Definition 

Ghosh 

&Lee 

(2010) 

ITS is an evolving scientific and engineering discipline whose primary 

goal is to minimize the travel time of all travelers and merchandise 

while ensuring safety, through fair distribution of available resources, 

especially under the scenario of increasing travel speeds, a significantly 

large number of travelers, and a high demand for precise and timely 

information by travelers. 

Ghosh 

&Lee 

(2000) 

ITS encompasses all of the advances in transportation and calls for the 

design of innovative and creative approaches to the transportation 

needs, utilizing the fundamental principles. 

Ambak       

et al. (2009) 

The term ITS refer to integrated applications, employing combinations 

of information, communications, computing, sensor and control 

technologies, which aim to improve transport safety and mobility and 

reduce vehicle emissions. 

Seguí Pons 

(2003) 

The ITS encompass a combination of transportation information, 

communication and technologies in vehicles and infrastructures to 

make them more accessible. 

Křivda et al. 

(2005) 

ITS is information and telecommunications support to the transport 

process. 

Olivková    

et al. (2008) 

ITS are transport intelligent services, including information and 

communication technologies in transport engineering in support of 

other related disciplines (e.g. economics, the theory of transport 

systems engineering, etc.) so for the infrastructure is increased safety, 

comfort, transportation, transportation performances and efficiency of 

transport. 

Shladover 

(2002) 

ITS is the application of information technology to improve 

transportation system operations. 

Sussman 

(2002) 

Intelligent transportation systems (ITS) apply technologies in 

communications, control, electronics, and computer hardware and 

software to improve surface transportation system performance. 

Summarizing all considered explanations of it can be concluded that intelligent 

transportation system: 

 must bring about a seamless and natural integration of the different modes of 

transportation, including vehicular traffic, trains, cargo air transport, passenger 
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air transport, marine ferries, and others through asynchronous distributed 

control and coordination algorithms, subject to social norms, policies, and 

guidelines (Ghosh & Lee, 2010). 

 requires efficient accurate linear reference systems able to represent the 

elements involved in a transport network (Senguí Pons & Ruiz Pérez, 2003). 

 has significant potential to enhance traffic safety (Ambak et al., 2009), 

 represents an effort to use the capabilities of advanced technologies to 

improve transportation on many levels—to reduce congestion, enhance safety, 

reduce the environmental impacts of transportation systems, enhance energy 

performance, and increase productivity (Sussman, 2002). 

 comprises two types of components: intelligent vehicles and intelligent 

infrastructure (Lemer, 2002). 

3 Railway intelligent transportation system (RITS) 

Railway Intelligent Transportation System (RITS) is railway transportation 

system of new generation, which is characterized by widespread usage of intelligent 

technologies, such as modern communication, modern information processing, and 

intelligent automation technologies (Li et al., 2005). Its essential characteristics are 

integrated with intelligent attributes, openness of architecture/structure, distribution of 

system structure, etc.  

The issue of RITS in terms of Chinese railways worked out in detail in their 

research work the authors Jia & Li (2005), Li et al. (2003) and Xu et al. (2005). They 

were engaged in defining the architecture of RITS, which involves interaction between 

the parties. Its mission is to provide clear and simple description in understandable 

form. Architecture RITS contains several dimensions, namely: 

 System architecture, which is a conceptual description of the application of 

RITS, 

 Functional architecture that defines what services will provide RITS, 

 The organizational architecture that describes how the different data 

redistributing and processing, 

 The physical architecture, which defines the functions of each subsystem, 

 Reference architecture that addresses the harmonization of international 

expansion and RITS. 

The system architecture of RITS 

It formally defines the relations between all the key elements - the individual 

elements and objects together with their subsystems and components provide rules for 

how they should work. It also provides a chart which defines the interface 

specifications and overall system design (Schlosser, 2001, p. 70). RITS system 
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architecture must include modern technology (Hi-Tech), enabling efficient use of 

equipment, space, time and human resources to ensure the already mentioned above 

four key factors (speed, capacity, safety and quality of service). 

Functional (Service) architecture of RITS 

The functional architecture leads to redistribution and prioritization of services 

provided to users of the transport process. The users may include railway operators, 

passengers, consigner, information service providers, operators of other transportation 

modes, etc.. 

Due to the three main objectives (higher efficiency, safety and quality of 

services) comprises a functional architecture RITS 7 fields and 21 sub-fields (more in 

Jia & Li, 2005): 

1. Intelligent User Navigation System (IUNS) 

2. Railway E-business System (RES) 

3. Inter-Modal Transportation System (IMTS) 

4. Intelligent Emergency rescue & Safety supervision System (IESS) 

5. Intelligent Railway Resource Management System (IRRMS) 

6. Intelligent railway Operation Management System (IOMS) 

7. Intelligent train control & dispatching system (ITCDS) 

The logical architecture of RITS 

It is a model describing the nature of the system based on the information 

management process and their functions in terms of internal organization. It provides 

functions that RITS must be made to meet user requirements and information flows 

between these functions. The logical architecture is described by DFD and a simplified 

top-level logical architecture of RITS is presented as Fig. 2. 

The physical architecture of RITS 

It allocates functions defined in the logical architecture to physical resources - 

subsystems based on functional capacity of processing situation on the ground, where 

they operate. There are also reflected in the institutional elements of accountability. 

This is a description of the physical configuration of the physical links, 

communication tools and software modules with the task of achieving their function 

and trouble-free performance (Schlosser, 2001, p. 76). Physical architecture for China 

national RITS includes 6 systems: user system, Service system, center system, 

trackside system, train system and station system (Fig. 3) (Jia & Li, 2005, p. 1430). 
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4 Implementation of RITS 

The implementation of RITS is a difficult process mainly based on the planning 

of concepts of strategic solutions, implementation, projection solutions and operation. 

Schlosser (2001) divides the implementation into three basic stages, namely: 

1. ITS concept - strategic solution 

2. Implementation of ITS 

3. Projection solution ITS 

Fig. 2 The top-level logical architecture of RITS 
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Fig. 3 The top-level physical architecture of RITS 
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The first stage is necessary to set a strategic goal RITS and its object the 

provision of traffic management services. Schlosser (2001) advised the following 

steps: 

1. Identify investors: traffic engineers have to ensure participation of all major 

organizations involved in the construction of RITS, 

2. Develop an inventory of existing ITS applications: traffic engineers have to 

base on current situations, which RITS are already in operation in the 

implementation phase, or planning 

3. Analysis of the transport requirements: traffic engineers detailed analyse the 

transport requirements based on the results of analyses and discussions with 

investors and opinions critical offices. The result of this phase is the mapping 

of quality problems and the state of user functionality provided by RITS, 

4. To determine a possible time implementation of ITS in the short and long 

term: traffic engineers need to demonstrate the technological, financial and 

organizational risks, account the effects of possible disruption in 

implementation of RITS and weaknesses, 
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5. Define requirements for the architecture of RITS: traffic engineers to be based 

on activities involving users and the interaction, which involves a separate 

system and organization 

6. Documentation: traffic engineers must develop a detailed design 

documentation RITS in the form of summaries and priorities for 

implementation of RITS. 

The second stage is the actual implementation, which is influenced by several 

factors. RITS implementation plan must therefore include well-defined roles and 

responsibilities of various organizations, and specific recommendations on how 

investors can hold each other. 

An essential step in the implementation is the projection solution of the RITS. 

Development of the RITS is very difficult and at present there is no fixed curriculum, 

as traffic engineers should proceed because each application of ITS is specific. 

Although it is possible to recommend the following outline of the project RITS: 

1. History: The motivation of action and special circumstances, 

2. Objectives: The specific subject and ways to address the process may change 

over time, 

3. Technical description of the elements: the system and level of detail 

4. Non-technical description of the elements: the institutional level and in terms 

of road users, 

5. Experience: positive and negative, which include: 

- Handling the administrative and financial steps (acceptance costs and 

budgetary constraints, the technical solution, state legislation, public 

involvement, organizational and institutional solutions) 

- Gradual steps of the solution (formation of a consortium of public, private 

and academic sectors, requires a change in legislation, ITS strategic plan for 

state and regional level, research and development, operational tests in real 

environment, early implementation of IDS, IDS full extension, the impact 

of ITS) 

- Implementation of applications in practice. 

The structure and content of the curriculum project RITS will depend on a large 

number of negotiations and creative work of the working groups. Gradually, in the 

forthcoming document will be reflected the benefits and requirements for forming 

RITS. 
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5 Discussion 

Railway intelligent transportation system (RITS) is a rail transport system of a 

new generation that integrates smart technology, people and information (information 

flow). We can talk about the three basic dimensions (Fig. 4): 

1. Technological dimension 

2. Information dimension, 

3. Human dimension. 

Fig. 4 Dimensions of RITS 

 

Source: Authors 

Human dimension 

The human element is a specific part of the RITS, where holders are railway 

operators, passengers, consigner, information service providers, operators of other 

transportation modes, etc. Railway operators record and analyse all traffic information 

and other relevant data on a permanent basis. When an event or an extraordinary 

situation arises, they evaluate the need for intervention, launch the appropriate 

measures, and monitor the implementation of the measures prescribed. Holders of 

management functions should, in particular to develop new plans and traffic 

management to ensure sustainable development of existing plans. Passengers have 

valuable ideas for improving the transport processes. They are very sensitive to any 

changes and service quality. The human element plays a very important role in RITS. 

Technological dimension 

Information technology (IT) provides the means to store, manipulate, and 

disseminate massive amounts of data. The integration of IT at all levels of the 

transportation system creates the intelligence in intelligent transportation systems. But 
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this integration is a long and difficult process of searching for and exploiting 

opportunities in the interconnected operations, planning, and funding of today’s 

transportation systems.(Varaiya, 2002). 

ITS technology can continuously collect data on current conditions, continuously 

predict near-term behaviour and continuously act to optimise safety and throughput 

(Kabashkin, 2007). Modal facilities can be monitored for incidents and predicted 

impacts on related infrastructure. The system can use real-time simulation combined 

with adaptive and predictive real-time modelling technology to foresee future 

conditions and adjust to operate with much greater efficiency, safety and performance 

reliability. 

Technological orientation is an important dimension of RITS. For successful 

application of ITS must be created an infrastructure consisting of actuators (lights, 

variable traffic signs, billboards...), sensors (detectors, video detection systems, 

environmental monitoring...), communication infrastructure / environment (RDS radio 

TMC-, short-range DSRC multimedia transmissions, GSM transmission, digital radio 

transmission networks...) and information technology (IT physical layer, transport 

telematics software resources...) (Kachman, 2007). The communication infrastructure 

is the backbone of RITS. Intelligent transport systems make extensive use of a 

seamless communications infrastructure, including satellite and land-based 

communications; fixed and mobile services; radio broadcasting; and 2-way 

communications for data, voice, image and video services. 

Information dimension 

For effective functioning of RITS is essential to ensure good quality information. 

It is possible to achieve flawless functionality of the system. RITS collects 

information, processes them and sends them back to provide a service. The Important 

role plays information chain, which involves the acquisition and data collection, data 

processing, communication - the transfer, redistribute of the information and use of 

information. 

On the based of ITS literature analysis (Hartenstein & Laberteaux (2010); Bishop 

(2005); Mikulski (2011); Williams (2008); Kumamoto (2007); Ghosh &Lee (2000); 

Sussman (2000); Ozbay &Kachroo (1999); Schlosser (2001); Přibyl &Svítek (2001); 

Olivková et al. (2008)) were identified five key elements of RITS, which affect its 

efficient functioning. This may enroll in the shape of the functions of five variables 

that affect the implementation and operation of RITS: 
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),,,,{( PTMPIR RMCTITS       (1) 

where 

ITSR   Railway intelligent transport system, 

CTI   Information and communications technologies, 

MP   Process management, 

M   Management, 

RT   Technical resources, 

P   People. 

It is important that all the links and relationships between variables were 

conducted with a focus on quality assurance services, higher speed and higher level of 

security. In light of that RITS function is seen as an integrated transport system 

utilizing resources and organizational support for process management, backed by 

technical means, especially intelligent technology. The output of the function is 

created value by improving the safety, speed and quality of services. 

The first important element influencing the RITS as information and 

communication technologies, including intelligent technologies used in the transport 

process. The continuity of information flow will depend on the utilization rate. The 

second element is the process management in terms of use and implementation of 

control strategies and algorithms. This element identifies all the processes related to 

RITS. Knowledge and process description is the basis of continuous improvement 

processes. 

The third element is the management of the importance of providing 

organizational support. This is the choice of a suitable organizational structure, traffic 

management, destination decision-making powers and responsibilities of individual 

organizations, but also the determination of standards. This factor contributes 

significantly to the formation of every RITS. 

The fourth element is the technical resources. This is the physical equipment 

necessary for the operation of RITS. The last element are the people. This is a very 

important element of which will depend on the quality of service, setting and the 

development itself RITS. 

6 Conclusion 

The architecture RITS for conditions of Chinese rail system may serve as an 

example of successful transformation of the traditional rail transport to the next 
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generation. Such change, however, in the Slovak Republic and the government needs 

the support of the Ministry of Transport, Construction and Regional Development. 

Modernisation of railways and application of intelligent transport systems in terms of 

rail transport may not only represent the development of this mode, but also increase 

the competitiveness of railway undertakings in the market. 

The formation of ITS is necessary based on the principle: ITS systems can not be 

bought, but can be purposefully built (Pribyl & Svitek, 2001). Intelligent transport 

systems are widely used in logistics. Increasingly are the requirements for intelligent 

logistics and construction of new modern logistic centres. The most common 

techniques for logistics include Global Positioning System (GPS), Geographic 

Information Systems (GIS) and advanced information systems (Tseng et al., 2005).In 

real time, can be watched the movement of vehicles and containers, enabling more 

effective planning (for more Cempírek et al. (2010); Šulgan et al. (2008)). 

This publication is the result of the project implementation: 

Centre of excellence for systems and services of intelligent transport, ITMS 

26220120028 supported by the Research & Development Operational Programme 

funded by the ERDF. 
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Resume 

At present it is often said about the new generation of rail transport, which will 

allow greater speed and capacity, a higher degree of safety and service quality. The 

paper deals with the application of intelligent transport systems in terms of rail 

transport, particularly railway intelligent transportation system (RITS). This paper 

describes the design, architecture and implementation of this system. 

Key words 

railway intelligent transportation system, intelligent transportation system, 

elements, transport, architecture 
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PROPOSAL OF PLANNING AND IMPLEMENTATION 

MODEL OF ITS 

Viliam LENDEL, Michal VARMUS 

1 Introduction 

Intelligent transport systems are systems that facilitate efficient use of network 

traffic in using the information, communication and control technologies (Schlosser, 

2001). In planning and implementation of ITS it should be suitably chosen structural 

elements to suggest that it is the system and guarantee its implementation. For 

successful implementation of ITS is needed to balance and integrate technology, 

information and people. Referring to the opinions of many authors dealing with issues 

of ITS and the careful analysis of the structure reported models of planning and 

implementation of ITS model (Přibyl & Svítek (2001); Přibyl & Mach (2003), Mulley 

& Nelson (2009); Jarašūnienė (2006); He et al. (2010); Hartenstein & Laberteaux 

(2010); Bishop (2005); Buková et al. (2008); Bazaras et al. (2010); Drilo et al. (2009), 

Caulfield et al. (2005); Zhicai et al. (2006)) was proposed consisting of the following 

major elements: 

1. Evaluation of the current (base) situation. 

2. The formation of ITS (vision, purpose, architecture...). 

3. Information security (chain of information, databases...). 

4. Stakeholders (public sector, private sector, transport organizations, users...). 

5. Processes. 

6. Information, communication and control technology. 

7. Investment and expected benefits. 

2 Planning and implementation of ITS 

The first essential step in the implementation of ITS is the fulfilment of 

institutionalization. Schlosser (2001) sees institutionalization as a set of individuals, 

organizational forms and material resources for public benefit activities. He also 

accentuates the importance of the achievement of the following three basic conditions 

for achieving institutional capabilities and efficiency features of ITS: (Schlosser, 2001) 

1. Strategic planning, 

2. Cooperation between public and private sectors, 

3. Funding and procurement. 
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The ITS planning is essential to build on the strategic tools and project 

management. 

Strategic management is applied in the planning of intelligent transport systems 

mainly in formulating the strategic plan and development strategy of the area of 

transport policy, which prevents a detailed analysis of the current situation in the area. 

The process of creating a strategic plan includes the first step in carrying out several 

analyses focusing on mapping the current conditions and potential for implementation 

of ITS. In particular, the analysis of regional transportation needs and priorities of 

transport policy, the inventory of current ITS technology and equally important the 

identification of the main investors involved. To carry out the necessary analyses the 

current situation in the area is used several methods of strategic management. In the 

process of creating a strategic plan must be applied strategic thinking, which is 

characterized by continuous analysis of the environment, focus on transport needs and 

priorities of transport policy, readiness for change, integration, concentration and 

learning resources. 

The next step is planning ITS occurs when deciding on the proper design of 

intelligent transportation system. Transportation managers must consider carefully all 

the criteria and conditions imposed on future intelligent transport system and make a 

decision. At this stage, are fully used knowledge from decision theory. It is essential 

that transport managers devote sufficient time to decision-making. They must take into 

account the result of analyses to take into account all the factors involved, estimated 

costs necessary, but also the future transport needs of the area. When deciding on the 

proper design of intelligent transport system, traffic managers place the following 

sequence: 

 Identify and analyse problems in the transport sector as a matter of solutions, 

 Provide a possible way of solving, 

 According to criteria, established viable conditions for the implementation of 

ITS, specific requirements for ITS architecture receive the most advantageous 

way to solve the problem by a specific design of intelligent transportation 

system. 

In developing the detailed documentation for realization the ITS is used 

implementation project management. The importance of project management is 

increasing with increasing size and complexity of ITS initiatives. The projects are a 

specific set of activities that were designed to be within a certain time interval meet 

their objectives. Successful projects ITS based on the objectives of the strategic plan 

and should support and complement the overall strategy for development of transport 

policy. Effective project management is in the planning process ITS is very necessary, 

because the only method used to check the time and cost, but mainly uses and 
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enhances many conventional methods known in general management as such 

teamwork, leadership and orientation process. Currently, the project management 

extended to sophisticated methods of management and control time, cost, resources, 

quality and performance. 

Fig. 1 The system of project management 

 

Source: [20] 

Figure 1 shows a system or hierarchy of programs, projects and activities that 

help to identify different levels of project management activities. 

Schlosser (2001) notes that detailed documentation for the implementation of 

ITS should include the following elements: 

 Allocation of responsibility for the functionality of a complex system with 

which the participants agree investors, 

 Improvement of effective coordination mechanisms for implementation and 

operation, 

 The detailed definition of an ITS architecture, 

 Integration of operational safety regulations, 

 Complete detailed documentation of the implementation of all certified 

vendors. 

Important role in the planning process plays ITS cooperation. Traffic engineers, 

the work with the private sector helps create the good market environment, to attract 

potential investors and support the state-controlled and influenced by transport 

infrastructure in a positive sense (Schlosser, 2001, p. 14). Particularly providing traffic 

information manifests public-private partnership. Schlosser (2001) lists four basic 

models of cooperation between the public and private sector: 

1. Operations designed to meet the needs of the public, 

2. Contractual conditions of service, 

3. Granting exclusive rights to operate, 

4. Private – competitors operating in an infrastructure management system. 

Within models, it is necessary to emphasize that the strategy is always 

responsible for the public sector (state, region, city). 

On the base of the detailed analysis and definition of the different approaches in 

ITS (Zhang-Zhong et al. (2010); Pernica et al. (2001); Marx (2004); Xutao et al. 

(2010); Jesty & Hobley (1999); Ghosh & Lee (2010); Ghosh & Lee (2000); Banister & 
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Hickman (2006); Olilvková et al. (2008)) has developed a model of effective planning 

and implementation of ITS. Model planning and implementation of ITS (Figure 2) 

consists of three basic phases to follow each other: 

1. Conceptual phase, 

2. Selection phase, 

3. Implementation phase. 

Fig. 2 Model of planning and implementation of ITS  

 

The first phase is called the conceptual, which clearly defines the requirements 

for ITS, which will be later reflected in his choice. At this stage there is planning the 

implementation of ITS. The most important process is the analysis and preparation. 

The second stage in the first phase is to create an optimal ITS architecture that will 

meet all transport needs and requirements. The final process is to define the basic 

system requirements that are necessary for the smooth operation of ITS applications. 

In the selection phase occurs when deciding on choosing the right ITS. 

Transportation managers must consider carefully all the criteria and conditions 

imposed on the future of ITS solutions and make decisions. 

The implementation phase involves the adaptation of ITS. The implementation 

phase ends and the testing results to the actual deployment. For successful deployment 

of ITS, it is essential that ran close cooperation and communication between public 

and private sectors, as well as between the parties. The implementation phase includes 

processes that are necessary to test and incorporate ITS. In these phases, it is important 

to remember to traffic managers to define a place, way to store and transfer data. In 

parallel with these activities is necessary to carry out the organization processes. After 

selecting the appropriate ITS applications, traffic engineers must ensure their link to 

the current system and their integration. After trial operation is necessary to adjust and 
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optimize the transport processes. Adjustment range depends on the necessary changes 

and the actual possibilities. This process cannot be omitted. Modifications carried out 

but do not guarantee one hundred percent perfection, but minimize the procedural 

errors that may in the new environment bound to arise ITS. Implementation of process 

measurement level ITS is a feedback on the success and fulfilment of the objectives 

and functionality, transport efficiency. 

3 Identification of the main problem and formulating recommendations 

Planning and implementation of ITS is a complex process. The causes of failure 

of planning and implementation of intelligent transport systems can be more and may 

have different character (Figure 3). For example, an initiative in the field of intelligent 

transport systems are significantly focused on the technological part, investments in 

information technology have been realized without the support of the transport 

infrastructure, the analysis of transport processes and their possible restructuring to 

ensure effective work with traffic information (collection and distribution), changes in 

thinking, workload and lack of education. The reason for failure of the planning and 

implementation of intelligent transport systems may be a lack of strategic plans and 

analysis of transport needs and priorities of transport policy, as well as the lack of 

attention from stakeholders. In no small measure to the failure may also participate in 

the public sector (state, region, city), as does not seem interested in building intelligent 

transportation systems. 

Fig. 3 The problems arising in the planning and implementation of ITS 

 

Planning and implementation of ITS in no way solve only by the selection of 

suppliers. That is a complex process with a number of aspects: from the ITS 
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architecture, through development of a full, detailed documentation of the 

implementation of ITS. 

The traffic engineers and managers have to be ready to certain risks that may 

occur and ultimately cause failure of the project in the process of planning and 

implementation of ITS. But unless they can be identified early and prepare for them, it 

will greatly increase the likelihood of successful implementation of intelligent 

transport system. 

The following recommendations are designed to help reduce the risk of problems 

described above, serve as a precaution and also as a prerequisite for successful 

planning and implementation of ITS. 

Problem 1: INCORRECT STRATEGIC PLAN (P1) 

Insufficient development of a strategic plan it is a common problem in the 

planning and implementation of ITS. In order that ITS has successfully planned and 

implemented, must be sufficient evidence that the results of analyses conducted. If it is 

overlooked in this work and develop the strategic plan is based on insufficient 

documentation, then the ITS initiative is doomed to failure. To transport managers can 

be recommended: 

 Focus attention on three areas of security: people, information and technology 

 Use tools of project management process, 

 Carrying out a detailed analysis of current situation 

 Defining the basic direction of development with the inclusion of the current 

system of traffic control before and after the introduction of ITS. 

Problem 2: ERROR IN THE OBJECTIVE (P2) 

The problem occurs also when the objectives are defined that the public sector 

wants to achieve by implementation of ITS. Frequently it is not clear and understood 

what should be achieved; respectively what are the possibilities of an intelligent 

transport system. In this situation it is necessary to public sector recognize the 

potential benefits of ITS and would be able to translate these requirements into the 

objectives. To transport managers can be recommended: 

 Clarify the situation where they want to shift transport policy by 

implementation of ITS  

 Understanding of the expected benefits and manner conducive to their 

realization, 

 Creating a common vision. 
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Problem 3: IGNORING THE CONSTRAINTS (P3) 

Planning and implementation of ITS cannot be successful, if are not respected 

apparent, but also the visible limits. Their ignorance leads to the emergence of more 

serious problems in the future. To transport managers can be recommended: 

 Creating the characteristic parameters of planning and implementation of ITS 

 Awareness of the resulting constraints (budget, implementation time, risk of 

failure ...) 

 Awareness of potential errors in the implementation and testing of the system - 

to learn from them, 

 To allocate more time for completing and routine operation of ITS. 

Problem 4: MISSING INSTITUTIONAL ARRANGEMENTS AND CONDITIONS (P4) 

The introduction of institutional arrangements and internal disposal contracts 

prior to the implementation of ITS is very important. A very serious problem is the 

influence of investor by contractors, when the not knowing of ITS issue and links to 

direct power to the operation with effect to users is losing effectiveness and benefits. 

The problem arises in the administrations that decide without further liability, and the 

operation responsible for the activity. To transport managers can be recommended: 

 To implement all the necessary institutional arrangements and internal 

disposal contracts prior to the implementation of ITS 

 Build of the quality project team, 

 Define the feasible conditions for the implementation of ITS 

 Define specific requirements for ITS architecture, 

 Consideration to the performed analyses. 

Problem 5: MISSING FEEDBACK (P5) 

If are not specified, measurable objectives, then there is the possibility to assess 

and evaluate the benefits realized by the intelligent transport system. If it is impossible 

to measure the amount of savings achieved, missing argument to support the entire 

solution. The most common mistake committed by businesses, failure to live feedback 

to control the implementation process. It needs to be treated with the permanent 

control of the entire process from analysis to implementation to completion. Transport 

manager can recommend: 

 Providing on-going evaluation planning and implementation of ITS 

 Implementation of clearly defined objectives and measurable indicators of 

ITS, 

 Selection of appropriate metrics to assess the fulfilment of defined targets 

 Set of metrics must be based on the main priorities of transport policy 
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 Defining the basic direction of development with the inclusion of the current 

system of traffic control before and after the introduction of ITS to the 

evaluation to compare scenarios. 

Problem 6: EXISTENCE INFORMATION BARRIERS (P6) 

Most of the conflicts that may arise during the planning and implementation of 

ITS, are results of misunderstandings occurring in collecting information and in their 

subsequent evaluation. The key to the elimination of noise and confusion of the 

information is accurate transfer of relevant information at the right time at right place. 

To transport managers can be recommended: 

 Providing access to information in real time 

 Clearly define each participating location and method of data collection and 

distribution. 

In addition to the above recommendations can be for planning and 

implementation of ITS to give attention to the traffic manager of the company comply 

with the following specific recommendations related to the ITS service categories 

listed in Figure 4. 

As is shown in Figure 3, process analysis and preparation can be considered in 

the effective implementation of ITS as the most important. Its successful management 

provides a key prerequisite for the smooth progress of the implementation of ITS. In 

the process, create the basic conditions and environment for future operation of ITS. 

Transportation managers must therefore devote sufficient time and attention just 

endured this process. 

The success is clearly defined vision of ITS and its follow-up (filling) in the 

whole process of implementation. ITS vision is to consider certain aspects of ITS 

services, to make a strategic development plan and ITS architecture mostly at adequate 

to the demands of clients [11]. In the process of analysis, traffic managers are often 

faced with different kinds of problems. The most common problems arising out 

Jarašūnienė (2006) in particular, significantly low levels of technical and 

organizational knowledge in this area, the low level of political and public awareness 

and support, uncertain funding from public and private sources, inter-institutional 

cooperation problems. 
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Fig. 4 Recommendations related categories of ITS  

Category of ITS Recommendations 

Advanced 

Control Systems 

Should be implemented before the implementation of information 

systems for passengers, because they still control the fulfilment of 

the conditions of transport is essential for analysing the traffic 

situation. 

Control systems 

of public 

transport, 

passenger 

information 

systems 

Provide the necessary traffic data in real time according to fixed 

schedules, but more important is the accuracy, reliability, validity 

and reliability. 

They must take into account not only single-path (source - target), 

but also services linking multiple modes of transport in one 

direction or the surface area. 

Commercial 

Vehicle 

Operation 

Must be maintained multifunction operability (IOP), which must 

be repaired, but also to standardize the legislative website. The 

main reason is to safeguard against abuses in the transmission of 

safety data about the vehicle - it is all about identifying 

information. 

Electronic fee 

collection 

Utilizing a dedicated short-range communication. It must clearly 

justify standardization to ensure against abuse. In this collection 

of fees to use automatic vehicle identification, as well as 

automatic payment, which is very important for system security. 

Source: [24] 

Before the ITS planning should be carried out detailed analysis of the current 

situation, including in particular the analysis of transport needs and requirements, 

existing ITS applications, potential investors and other organizations involved in the 

planning and implementation of ITS. Analysis and evaluation of the initial position is 

not only to identify vulnerabilities and threats, but also to describe the strengths and 

opportunities. For purposes of analysis of the initial position of a company can use the 

method of SWOT analysis. Analysis of strengths and weaknesses should result in 

some form of synthesis, resulting in the determination of the specific advantages of 

ITS or its individual parts. Outcomes of the analysis of the current situation in the ITS 

must be taken into account when is developing strategies ITS. Identified weaknesses 

the traffic engineers have to in the short time clear away in order to create conditions 

for effective implementation of ITS. Otherwise, they could largely affect the benefits 

of the built ITS. Careful analysis avoids problems that would arise during creating of 
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ITS. To analyse the initial position of the enterprise may be based on a broad 

methodological apparatus of strategic management. 

4 Conclusion 

Planning and implementation of ITS require a certain sequence. First, it is 

important to consider all the traffic problems that could solve the ITS. As a result, 

create a vision of ITS. Also, traffic engineers must take into account the integration of 

different transport programs in terms of ensuring traffic safety, mobility and 

environment. ITS implementation plan must be based on the regional and local 

programs. Its contents are clearly defined powers and responsibilities of different 

stakeholders. An important area as well as institutional issues particularly with regard 

to work with the private sector and funding issues. Important role in the planning and 

implementation of ITS plays analytic part that containing all the necessary analysis of 

the initial state. The result is a plan detailing the implementation of ITS containing the 

necessary steps and recommendations for their implementation. Close cooperation of 

the public sector with the private sector to help exploit the full potential and achieve 

the successful implementation of ITS projects. 
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Resume 

The paper deals with effective planning and implementation of ITS. There are 

elaborated in detail the various stages of implementation of ITS. Attention is paid to 

identifying the main problems arising in the planning and implementation of ITS. The 

individual problems are formulated recommendations to serve the transport manager 

to assist in ensuring the implementation of ITS. 
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BALANCED SCORECARD – TIME TO 

INCREASING BUSINESS PERFORMANCE 

Peter MAJERČÁK, Eva MAJERČÁKOVÁ 

1 Introduction 

The notion of performance exist different views. Each of these concept, like the 

many other time in management, defined in various ways. However, it is clear that the 

main objective of any business is to be successful and continue to grow in the future 

and strengthen its position in the market. In the most general form we then 

performance could be described as the essence of existence of each company. 

Business performance is today highly topical subject and body that assesses the 

many. Does not affect the operation of the company is only from the inside owners, 

often on behalf of senior managers, but its activity directly or indirectly also affect 

interest groups standing outside the company - stakeholders who may have different, 

sometimes even conflicting part of the goals and interests. For example, profitability is 

a decisive factor for the survival of society, but when it comes to social and political 

goals, profitability may be of less importance than these targets. Thus, an undertaking 

whose performance is considered successful in terms of managers and owners may not 

be well evaluated from the perspective of social. 

For any business that wants to be successful and stand among the competitors, it 

is necessary to its to measure performance. Effective performance measurement is key 

to ensuring that the strategy was successfully implemented enterprise. This is the 

monitoring of the effectiveness of individual decisions and measures to meet their own 

goals, or pre-set requirements of stakeholders. 

Company must function well in terms of cost, quality, flexibility, value and other 

dimensions. Performance measurement system that allows the firm to successfully 

meet these requirements is essential. 

One of the most complex and unfamiliar system in terms of performance is the 

Balanced Scorecard. This system was created in response to the changes that have 

taken place in the world economy in the last third of the 20th century. The starting 

point for the formation became a clash between the need for business to become a 

long-term competitive and traditional financial accounting model. 
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The name and concept of BSC created at the beginning of the 90th 20th century 

U.S. authors Robert S. Kaplan and David P. Norton based research studies on new 

methods for measuring performance. 

Their approach to the model based on access-scale strategy-action, when put 

emphasis on the determination of financial and nonfinancial measures. To date, a 

further one approach introduced by German consultancy Horváth & Partners based on 

the access-strategy goals, which deals with the application of BSC in practice and puts 

emphasis on setting goals and strategies. In its essence, however, the two approaches 

are identical. 

2 Basic characteristics of balanced scoredcard 

The main mission of the Balanced Scorecard is to ensure the implementation of 

the strategy in the planning and the actual business activities and achieve its 

fulfillment. BSC focuses on the entire process of clarification and transfer business 

vision and strategy into clear and measurable objectives both strategic and operational 

and tactical levels, linking the strategic plan and standards, alignment of strategic 

initiatives and monitoring and compliance with the defined direction of business 

development and achievement of the outcome desired manner. 

 Clarification and transfer vision and strategy 

The overall process starts at the level of top management team, which sets the 

basic vision and strategy of the company, which then converts into concrete goals. To 

meet these objectives are defined, it is very important to reach a consensus within the 

team, because even though managers can support the same strategies, each of which 

may have a different idea of how to achieve it. 

For example, if the team agrees on a strategy to provide superior service to its 

customers, then the question still remains, what each will present this term. Once the 

objectives are defined, the business goals and benchmarks on their own internal 

processes. 

At the same BSC often reveal an entirely new internal processes, in which the 

firm must achieve great results, so his strategy was successful. 

 Communication and connection vision and strategic goals 

In order for employees to establish local targets, they must first understand the 

highest strategic objectives to be achieved, if it is to succeed corporate strategy. The 

tech employees must be informed in some way. Typically this is done by the corporate 

newspaper, bulletin boards, electronic and so on. At the conclusion of this process, 
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everyone should understand the long-term business objectives and strategy that will 

achieve these goals. Employers should also have the opportunity to comment on local 

activities, which also can help to achieve the set goals. 

 Planning and align strategic objectives 

This area includes the quantification of long-term goals, which the company 

wants to achieve. In doing so, it is necessary to determine the mechanisms and ensure 

the resources needed to achieve the desired result. Managers should set goals to three 

to five years. If there will be ultimately achieved, it will transform business. Apart 

from the long-term goals are being set short-term goals for financial and non-Scale 

BSC. 

 Strategic feedback and learning process 

The most important aspect of the whole BSC framework is the inclusion of 

strategic learning. Traditional management systems do not support or facilitate the 

formulation, implementation and testing strategies in the constantly changing 

conditions. So managers usually have some feedback for verification of the correctness 

of their decisions. With the introduction of the BSC, however, managers are able to 

monitor and, if necessary, to modulate or even fundamentally change the law 

implementing strategies. 

3 Customer Perspective 

In today's competitive environment, attention is concentrating mainly on 

customers. In this perspective, are defined by market segments in which the company 

wants to compete. The firm must identify the needs and preferences of customers and 

give them what they want. Must also be clarified, as the company wants to be 

perceived by customers. Monitors their satisfaction, because only a satisfied customer 

will not go to the competition and will spread the good name of the company. 

An important aspect for increasing customer satisfaction are most often features 

offered products and services, customer service and reputation of the company. 

Once the company sets its target segments, we can not determine goals and 

benchmarks. Chaplain Norton and distinguish two types of scales - basic measures 

such as market share, customer satisfaction and maintaining customer and other and 

special scale, which contribute to the high level of customer satisfaction (time, quality, 

price). 
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 Internal business process perspective 

In this perspective, the point is to detect weaknesses in internal processes in 

which there had achieve superior business results, wants to implement the strategies. 

Traditional approach aims at improving the existing process only. BSC approach tries 

to discover a completely new processes in which it is necessary to be excellent to have 

secured financial objectives and meet customer needs. It is not simply a matter of 

focusing on improving existing operations, bringing short-term value creation, but also 

to those processes that ensure long-term value creation. 

The strategy firm determines not only the results to be achieved, but also the way 

in which they should be achieved. Ability to successfully develop strategies ensures 

uniformity of internal business processes that together comprise the value chain. The 

BSC is preferred to define the value chain, which starts with the innovation process, 

when market research is conducted on the basis of a proposal to upgrade or new 

product introduction. In the event that a proposal is agreed, its implementation is 

performed. 

The innovative process continues operating process, which begins with the order 

and ends with delivery of the product to the customer. Monitored the duration of 

production, timely delivery of the product, evaluate its quality, the degree of damage 

to the environment, failure, costs and more. The string ends after sales service 

including payment and ensuring affordable service. 

 Perspective of learning and growth 

For companies to respond to current and future challenges, it is necessary to 

define the objectives and standards that promote learning and growth enterprise. Goals 

in perspective learning and growth enables objectives in all other perspectives. 

Because in enterprises play a crucial role employees and the quality of their work, this 

view is mainly focused on the continuous development of skills and competencies of 

employees, their motivation, independence and commitment to activities and results of 

the company. Important role played by the information, because they can pay 

employees, quality work, need information that they should be provided with regard to 

their focus and power. Among the general measure used in the learning and growth 

capabilities include employees, retention and productivity. 

4 Evaluation of the model 

Balanced Scorecard assumes an active approach to the management and 

operation of the enterprise through a balanced and mutually interconnected goals and 



 

-115- 

II/2012 

measures. leads management to search for relevant performance right for the business 

and finding the links between them. 

BSC helps management to move away from narrowly professional view of the 

enterprise and leads to a view of the enterprise as a whole. Highlights the crucial 

problems of strategic management and trying to not respond. It is a tool to convert 

vision into concrete plans and measurable goals. 

Benefits: 

 improving the management company, 

 monitoring the development of the company from other perspectives than 

financial, 

 planning strategies for the future, 

 flexible and operational performance monitoring corporate strategy, 

 turning the strategies into sub-goals understandable by all levels of 

management, 

 improve internal communication, 

 allowing the feedback in the making, 

 creating constructive pressure on the staff responsible for the performance 

indicators and measured values. 

Disadvantages: 

 constant changes in the context of applications to changing circumstances, 

 requirements of the technological environment to support communication and 

information sharing, 

 high demands on communication, 

 BSC need to regularly evaluate and improve. 

Business performance is currently very hot topic. The firm prospered, must 

achieve maximum performance, so it is important to combine all corporate activities in 

order to optimize them and the result was well going concern. 

Performance management and measurement is a difficult task, because for 

achieving improvements observed values is necessary to know the factors that 

influence these values and which reveal bottlenecks in the flow of material. 

Today is placed considerable emphasis on the issue of logistics. It promotes the 

systemic approach to the logistics process, which allows effectively align requirements 

of the economics of production with pruţným meeting the needs of customers, having 

increasingly individual requirements which must be capable of good contractor react 
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quickly and efficiently. It is the reconciliation of conflicting claims distribution 

production and purchasing. 

Tento príspevok bol spracovaný s podporou riešenia úlohy VEGA MŠ a SAV č. 

1/0995/11 „Model uplatnenia metódy Activity – Based Costing (ABC) v logistickom 

systéme podniku “. 
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Abstract:  

The paper deals with a highly topical issue of the Balanced ScoreCard method in 

corporate governance. The paper discussed the method of operation of the company. 

At the end of this article we describe some benefits and disadvantages of the method 

for firm. 
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BALANCED SCORECARD- REVOLUTION 

IN PERFORMANCE MANAGEMENT AND OPTIONS 

OF USING THIS METHOD IN TERMS OF 

TRANSPORTATION  

Silvia MIKEŠOVÁ , Marie GÁBRYŠOVÁ 

1 Introduction 

Just two words were needed for scientists Robert Kaplan and David Norton to 

radically change many companies. 

Balanced Scorecard is now for several years an integrated part of company 

management. It is matter of continous research, scientific publications and theoretical 

discourses. On the other hand, in our companies there are only few implementations of 

this approach. It is a shame, because experience throughout the world shows, that 

companies which patiently applied this method, significantly enhanced their 

performance. 

There are lots of methods and tools for performance management, but BSC is 

different after all. It is built on key performance indicators which are focused around 

four perspectives. The logic of BSC states that if a company invests in people it will 

improve internal processes, satisfaction of clients and consecutively also the financial 

goals of company owners, filling the vision (strategy) of organization.   

Considering the complexity of BSC concept, its methodology is theoretically an 

effective tool. Nowadays, this thesis is supported by numerous researches and 

evidence coming from practical use of BSC. 

In this article we will try to emphasize strenghts of the BSC method as a suitable 

tool for achieving high performance as well as providing you with theoretical 

framework for implementation in companies providing transport services. 

2 Performance managemet and Balanced Scorecard 

The success of companies is not determined only by a field of practice, in which 

it executes its activities, but also by the methods of management they use to fulfill its 

goals. Performance management should be the key process in every organization, 
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allowing the company to focus mainly on outcomes and objectives. Company is 

efficient if it reaches the goals foreordained in its strategy. The base of management 

and consequently of increasing the company´s performance is the existence of 

strategic model, which gives us a picture about the direction of organization, its goals 

and how they will be achieved in the scope of midterm or longterm planning. 

According to research involving dozens of successful companies, more than 

seventy percent had major improvement in key indicators after implementing any form 

of performance management notwithstanding the size of the companies or the field of 

practice. [1]  

Performance Management is determined by processes, methodologies, metrics 

and systems, which are significant in measuring and performance managing.   

If a company wants to manage its performance, it has to ask three basic 

questions. 

 How are we standing? 

 Why? 

 What should we do in order to achieve improvement? 

Managers should obtain answers to these questions simply and fast. Answer to 

the first question is obtained by measuring and monitoring companies performance. 

Managers got to have an opportunity to define and understand the reasons of situation 

from analysis and reports. 

By means of understanding current situation and planning, like answering the 

question of what should we do, managers will obtain an insight into future state with 

which they will compare real outcomes. Connection of these options allows a flexible 

reaction to changes and use of decisions enhancing the companies performance. [1] 
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Fig. 1  Cycle of performance management 

 
 

There is not universal approach for performance management of companies, nor 

for its measuring. Companies have a handful of methods. The problem is, that each 

one of them focuses on different aspects of company performance. Imperfections such 

as unnecessary large amount of measurements and measures can emerge from this 

situation. These lacks are eliminated by BSC method introduced at the end of 20th 

century by Robert S. Kaplan and David P. Norton. Researches shows that the extent of 

its use worldwide is growing. At present, it can be labeled as the most preffered and 

most advanced tool for performance management in the world. 

2.1 Assets, nature and goal of BSC 

In the process of performance management it is possible to use many methods, so 

why to choose BSC? Balanced Scorecard monitors the performance coming out from 

tradition system based on evaluating the performance of organization only by its 

financial indicators. It is however widened by usage of qualitative and time indicators. 

Companies are forced to consider also the informations of not financial character in 

the decision making process. This has been the primary impetus for the development 

of BSC. Traditional financial indicators does not possess the adequate informative 

value for a company.  

BSC is oriented on the future of company  and that is its unique advantage. The 

companies have to look into the future and they need to have an ability to adapt to 

unending changes in the business environment if they want to survive. 

Evaluation 

Action 

Plan 

Source: [own elaboration] 
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Increasingly challenging and dynamic environment is the cause of a significant 

shortening in the duration of strategies whether they are caused by fast developing 

competition, new opportunities, innovations or technologies. Quick and effective 

reaction to changes decides the success of company. BSC enhances the dynamics of 

strategies. From the routine counting of annual revenues or accidental changes it 

pushes companies towards the daily reality.  It creates bond between strategy and 

operative changes. If the strategy is meant to become a part of daily behaviour of 

organization, it is inevitable that it will be accepted by all employees and mainly by 

managers.   

Strategic objectives, ambitions and priorities of the company are communicated 

across the whole organization. BSC is a shift in the comprehensibility of strategy as 

a condition of its sharing on every company level. It is very difficult to successfully 

motivate employees to consciously achieve goals.  The methodics are very clear in 

formulating expectations from employees. Everybody can contribute to the company 

in achieving its strategic goals, if he knows how to make such a contribution. 

„Thanks to establishment of BSC, the company is able to align its strategy and 

develop the corporate culture, so that all employees are looking in the same 

direction.“ [2] 

Advantage of this concept is in orientation towards the learning organization, 

and the need to emphasize the importance and status of human resources. It helps 

employees to develop their abilities and knowledge necessary to meet the expected 

goals, give them feedback, to express appreciation for the work done and to measure 

their performance. 

It allows us to measure perfomance not only on the individual level but also the 

performance of the whole company, a company that ensures its own choice of 

appropriate indicators in four areas of its business - financial, customer, process and 

employee. Important benefits are also the introduction of more efficient methods of 

business processes, increased number of motivated staff and ultimately cost 

optimization. 

BSC may not be the secret of entrepreneurial success, but a company directed by 

this system gains a huge competetive advantage in terms of quality of the internal 

management and at last but not least a strong potential to succeed. [3] 

2.2 Perspectives of BSC 

Companies operating in a competitive environment does not deal only with 

achieving ideal financial parameters or introducing the latest technologies. They still 

have to keep an eye on other indicators that can influence their future. The reason for 
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this is that if the company wants to achieve their financial goals, they have to satisfy 

demands of customers. In order to satisfy customers one has to build and  operate 

perfectly functioning processes and to have loyal, quality employees. The result of this 

are   four causally independent basic dimensions of company operations. [4]    

 

Fig. 2  Basic scheme of BSC 

 

 

 

 

 

 

 

 

 

 

Source: [5] 

 

 Financial perspective 

Financial indicators are  important in assessing economical results of actions 

which where already realized. Balance Scorecard retains financial perspectives and 

seeks to answer this question from the perspective of investors: „How does the 

company have to present itself to be attractive for shareholders?“ The perspective 

contains objectives on which the company will achieve its atractivity for owners and 

shareholders. 

 Customer perspective 

Values that are praised by the customers and segments that represent source of 

revenue for the company are identified in the customer perspective. The company asks 

this question here: „Which demands have to be satisfied?“ This perspective gives the 

company chance to specify the options for measuring certain attributes of customers 
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and market segments, such as satisfaction, loyalty, customer retention, acquiring new 

customers and profitability. 

 Internal processes 

Processes in which the company needs to excel to satosfy demands of everyone 

interested are defined in perspective of internal processes. 

 Perspective of learning and growth 

To be able to achieve excellent results and goals in the previous perspectives, 

company should consider the potential of their employees. Development of key 

abilities and further education of employees reinforces their satisfaction, loyalty and 

productivity. This is realized in perspective of learning and growth and it is the basis 

of long term and sustainable change. During large investments into knowledge and 

human development, the ability to measure return on investments is a great added 

value for companies that are able to execute such task. BSC ensures that all employees 

focus their efforts in the same direction. 

3 Implementation in companies providing transport services  

The basic BSC model is freely changeable and adaptable. It can be applied in 

every type of company as well as in companies focused on transport and logistics. 

Every company is unique, therefore the approach to creating and application of the 

BSC model is individual. Each company must find its own way without unnecessary 

mistakes and errors. 

Methodology of BSC comes 

out from clarifying the strategy and 

deriving strategic objectives which 

creates the support pillars of the 

project. The objectives has to be 

interrelated in order to lead to 

fullfillment of the corporate vision. 

When we are aware of the 

connections between strategic 

objectives we are able to create 

different strategic scenarios and 

pick the most appropriate one. In 

reality it means a lot of discussions 

and interactions of managers. 

Fig. 3 Cyklus of BSC 

 

Source: [own elaboration] 
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Visualization is vital here. Through strategic maps it helps us to depict dynamics of the 

system. It is based on creating structures and main links of the company model. The 

process of its creation is the hardest and key element of BSC implementation. Through 

strategic maps we are able to perfectly document the relationship of cause and effect 

and to illustrate a relation of dependence between strategic objectives.  [5]  

Fig. 4 Alternative strategic map of transportation company 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: [own elaboration] 
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Based on her research in 2010, Gavurová notes, that the main problem in the 

development of strategic business mapping is unmanaged method of determining the 

chain of cause and effect between the strategic objectives. All targets should be linked, 

if there is to be the fulfillment of the vision of the company. [7] 

The extent of fulfilling  individual objectives, can be known only if the company 

is able to measure and evaluate these objectives. Already mentioned advantage of the 

presented method is that it expands the set of business indicators beyond conventional 

indicators. It was once defined that a powerful organization is the one that can evaluate 

invested capital and deliver reasonable profits for owners and shareholders. Today this 

view on performance of the company is over. Now, the competitive advantages are 

determined by innovation capability, human potential, customer trust and the 

management of processes. However, these nonfinancial indicators tend to be hardly 

measurable in some cases. It is important to pick suitable key performance indicators 

which will show the fulfillment of the strategic objectives. 

Fig. 5 Derivation of KPI’s strategic objectives in single perspectives 

Perspective Strategic objectives  Key performance indicators 

Finance 

Long-term company growth EVA, EBIT 

Long-term financial stability Liquidity 

Increasing market share Total annual turnover 

Customers 

Increasing customer 

satisfaction 

Customer satisfaction index, Number 

of complaints 

Keeping existing customers Number of loyal customers 

Establishing strategic 

partnerships 
Feedback on service contracts 

Processes 

Expansion of the service 

portfolio 
Number of new services 

Effective and timely delivery 
Number of employees per customer, 

Time devoted to customer 

Increasing the quality and 

level of services 

Preparedness and professionalism of 

staff 

Learning 

and growth 

Increasing employee 

satisfaction 

The degree of satisfaction with the 

salary 

Creating motivational 

programs 

Number  ofnotices about  leaving the 

job, Employee expenses 

Low turnover Number of unwanted turnovers 

Increasing the knowledge and 

qualification of employees 

Number of retrained staff, Promotion 

of talented employees 

Source: [own elaboration] 
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The precise definition of indicators gives the company the opportunity to 

evaluate the actions during carrying out the strategic objectives. At the same time the 

company is able to assess the efficiency and effectiveness of the proposed strategy. 

The procedure of BSC implementation ends with the designing of measures and 

strategic programs. 

Most of transport companies are oriented towards profit. The exception would be 

public transport, which, while still focused on profit and financial aspect it has to carry 

out its basic mission to provide transport service for everybody. For this reason, focus 

only on profit is not the best way  to lead this companies to the fulfillment of their 

mission. It turns out that the BSC methodology could be beneficial for public transport 

companies, but only if the customer perspective will dominate and fulfilling objectives 

in this perspective will be the priority. The model is flexible enough to be applied in 

work conditions of these companies. [8] 

4 Conclusion 

Companies are forced to react to changes, which determine today's business 

environment, on daily bases. In order to ensure success, it is necessary to monitor the 

achievement of its vision and strategic goals, to deal with the satisfaction of their 

customers, to motivate their employees, to ensure a flawless internal processes and to 

manage and measure their performance. Effective system for carrying out all of these 

processes is precisely Balanced Scoreboard. 

This method has many benefits and advantages, but above all it must have 

consonance with the people who run the company, who are able to delegate, 

communicate and direct it. If this is combined with the perseverance to continue the 

strategic management of the company by means of this method, the benefits are 

guaranteed. The application of BSC for transport companies can significantly help to 

improve their functioning, streamline their business activities, and ensure better 

enforcement on the market. 
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Resume 

Method called Balanced Scorecard represents a revolution in the field of 

company management, because it is a conjunction of all existing attempts to improve 

company management. It is a management system that makes it easy for businesses to 

connect the strategic direction with operational management, to implement and 

execute the strategy in practice easier, to execute control and evaluation based on 

causality with feedback. It is considered to be an engine of the business with its precise 

strategy description and ability to serve as a reference framework for decision making 

process. The strategy then becomes a powerful tool of management. This method can 

be applied in many different types of businesses and still be able to preserve its 

individual character.  This article serves as a source of inspiration for using the BSC 

method in business. We believe that information provided here will lead to 

understanding and knowledge about the uniqueness of this concept. The aim of this 
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paper is to point out the principal advantages of such a system for companies and 

especially for a company oriented on transportation. 
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THE LOGISTICS CONCEPT OF OPTIMIZED 

RETRO-REFLECTION DYNAMIC TEST OF ROAD 

MARKINGS ON THE ROADS IN THE REPUBLIC OF 

CROATIA 

Tomislav ROŽIĆ, Mario FIOLIĆ, Matko BAČURA 

1 Introduction 

Transport infrastructure is fundamental, and certainly one of the most important 

elements of manufacturing all types of transportation products. Along with the supply 

of energy and water it is the core of economic infrastructure. The transport 

infrastructure consists of transportation routes, facilities, equipment, plant, different 

means to work, always fixed in certain places that serve the production of products and 

the regulation of traffic and safety of all production processes in all types of transport 

industry
.1 

Traffic superstructure
2
 is an essential element of the production of transport 

products. Bearing in mind the fundamental principles of the concept of transport 

infrastructure, which consists of transportation routes, facilities, equipment 

permanently fixed to a certain place and serving the production of products and 

regulate traffic and traffic safety, traffic superstructure consists of transport and 

transshipment at (reloading) means that using the transportation infrastructure crucial 

enable the production of transport products. 

It actually means that the transport superstructure consists of all movable assets 

for which are used for handling, transportation, transmission, transfer case traffic (ie 

freight, passenger, power, data, value) or, simplified, transport superstructure consists 

of all funds for the work , except for transport infrastructure, which serve the 

production of transport products. 

2 Information technologies 

The fact is that no traffic product in any traffic process industry, can’t be 

produced without the support and information to support such processes. Also is the 

                                                 
1
 Zelenika, R.: Ekonomika prometne industrije, Ekonomski fakultet u Rijeci, Rijeka 2010., p. 261. 

2
 Ibidem, p. 263. 
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fact that information was the product of information technology. It could be argued 

that information technologies are system of intelligent, automated, telecommunication 

procedures that enable the production, storage, distribution and exchange of 

information between transport operators in the micro, meta, macro, and global mega-

transport systems. 

Such procedures provide traffic information systems with their subsystems, 

elements and components. Bearing in mind the above observations can be argued that 

information technologies are certainly one of the most important elements of the 

production of transport products that in conjunction with other elements of the 

production of transport of products produced synergistic effects in the processes of 

transport industry and contribute directly to increasing the value of intellectual capital 

in the transport company. 

3 Fleet management 

Fleet Management is a professional system for satellite tracking of vehicles using 

GPRS technology to transmit real-time vehicle information, and provides a constant 

and complete control of the fleet. 

With Fleet Management System is possible to:  

 monitor vehicle at all times to  

 Increase the utilization of the fleet 

 Reduce communication costs 

 Optimize operating costs 

 check drivers 

 cut general costs 

In today's modern era logistics requires accurate information in real time. The 

position and condition of the vehicle and transported goods, with respect of driver’s 

performance are extremely valuable information for management. One of the biggest 

advantages of Fleet Management System is that, thanks to their own development 

hardware and software, can flexibly adapt to customer requirements. Therefore, Fleet 

Management can be adapted to systems without problems, not only to those companies 

that deal with transportation, but also in logistics systems companies engaged in 

transportation, manufacturing and FMCG-companies. 
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Among operating costs, extremely important are specific additional information 

that comes to transport vehicles in real time, such as: 

 Location and quantity of filling / unloading of fuel from the tank 

 Measuring the temperature of the cargo space due the quality assurance of 

transported goods 

 Records of a driver with an identification card (more important when driver's 

working on a vehicle) 

 Registering door cargo space to avoid small and large thefts  

 Monitoring vehicle engine on the computer, as well as many other 

information you provide on-board computer of the vehicle  

It should be noted the possibility for customization Fleet Management System 

ERP systems that companies use. Accordingly, Fleet Management system is 

functioning in the background transmit factual information on the performance of 

drivers, which can provide accurate information for costing, inventory records, payroll, 

and can reduce administration. 

4 Impact of the road marks on road safety 

Although the road marks on the pavement can be made according to various 

criteria, the basic division is derived from their use, and roadway markings are divided 

into: 

 longitudinal markings on the pavement  

 transverse markings on the pavement  

 other marks on the pavement and objects at the roadside. 

In addition to this basic division, markings on the pavement can still be divided 

with respect to: 

 their durability  

 retro-reflective characteristics  

 The type of applied materials  

 the manner of their application  

 coefficient of friction, etc. 

Today there are several types of materials for making marks on the pavement, 

which differ according to the method of application, longevity, cost, and structural 

features. The materials for making marks on the pavement shall not increase the 

slippery pavement, and they are in the order added elements that increase the surface 

roughness of the pavement. 
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Currently, the pavement markings are made in the following ways as: 

 painted markings  

 labels of plastic material  

 ready-made labels 

 raised markings 

 illuminated raised markings 

Each of the above ways of marking and materials has its specific advantages and 

disadvantages in the application. 

To increase the visibility of the markings on the pavement in poor visibility 

conditions, when they are most needed for the drivers, the retro-reflective elements 

(glass beads, beads) are added to the material for the pavement markings.  

The quality of retro-reflection marks on the pavement depends on: 

 The amount of glass beads per m
2
 

 Allocation (distribution) of glass beads in/by mark the material 

(thermoplastic, cold plastic ...) 

 The relationship between the size of glass beads and the thickness of marks  

 Level of injection of glass beads 

 The viscosity (stickiness) of material marks 

 environmental conditions (weather, condition of the road ...) 

5 Application of a dynamic method with an optimization proposal 

according to logistics concept 

The ZDR 6020 Dynamic Retroreflectometer RL is installed on a vehicle in order 

to measure the RL-values of road markings during the movement of that vehicle at 

normal traffic speed. The ZDR 6020 can be used for longer road distances than 

portable devices as well as in safety in particular on motorways when ZDR 6020 gives 

continuous measurements. The measuring head can be installed either on the left or 

right side. 
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Fig. 1 Display of measurement principle of night visibility 

 

Measures the retro-reflection (night visibility) of a road marking true to scale. 

The observation angle of 2.29° corresponds to the viewing distance of a motor car 

driver of 30 m under normal conditions. The illumination angle is 1.24°. 

The measuring vehicle is fitted with systems for monitoring, management and 

routing of vehicles to maximize the distance traveled during the retro-reflection 

measurement markings on the pavement. In this way, the vehicle routing and itinerary 

(a plan under which he will visit some of the road in a given county or several) are 

implied, to which the vehicle will be routed to the more optimized traveled distance. 

GeoTrag is made on the characteristic vector GIS Cloud technology based on 

Adobe Flash platform. Vector technology is unique because it provides a superior 

customer experience with an Internet browser. Overall, it improves usability, visual 

appearance and maintains a high level of user experience compared to other 

technologies for the display of map data (raster technology). Support for numerous 

vector and raster data and databases that allow GIS Cloud technology is used in 

solutions such as a system for Fleet Management (Fleet Management). 

GeoTrag is simple web application enables you to effectively manage mobile 

assets, workforce and use business data to improve your services. GeoTrag easily 

supports various GPS devices. Depending on a solution you need we can adapt fleet 

management system in no time to easily work with any device you are currently using. 

GeoTrag helps to proactively coordinate resources to accomplish workload in time 

improving customer service. Also provides better services to customers meeting 

agreed deadlines, serve more customers in less time, provide customers of details 

information on their delivery, increase responsiveness to customer demands and 

follow business rules. 

GeoTrag supports GPS device integration. Integrated with Garmin, GeoTrag 

becomes interactive cost efficient solution where dispatchers and fleet managers can 

establish two way communications with a driver. Message from dispatch center 
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delivered to GPS device provides driver with all necessary information and 

automatically instructs Garmin to route vehicle to its destination. 

GeoTrag supports GPS device integration. Integrated with Garmin, GeoTrag 

becomes interactive cost efficient solution where dispatchers and fleet managers can 

establish two way communications with a driver. Message from dispatch center 

delivered to GPS device provides driver with all necessary information and 

automatically instructs Garmin to route vehicle to its destination. .  

At intervals of 15 seconds you can see exactly where the vehicle is started, when 

it came to the point of sleep, how much time is spent there and how many miles 

crossed from the departure. Extremely important function of Fleet Management On-

line software is on-line presentation of the vehicle, which allows control of the vehicle 

in real-time applications with the map (AVL-G). Also it is possible to get sound 

alarms recorded in the log of changes preset value sensor for displaying status. 

Immediately can be noticed the deviation from the specified route, leaving an area or 

coming to the area. In case of realization of the conditions specified by the client (such 

as opening the door, leaving the area, exceeding the temperature) can be set up the 

visual and sound basis alerting, which can be instantly react to the given event. 

Fig. 2 Display map with the position of the vehicle on the computer 
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6 Conclusion 

Fleet management system was developed to help users perform their tasks 

effectively and contribute for better organization and effectiveness of the measuring 

vehicle, which increases overall performance and optimize costs. It helps in planning, 

controlling and managing the business through the computer. With fleet management 

it is possible to control the measurement of the vehicle and all of the default 

parameters as well as direct measurement vehicle producing an optimal plan trips and 

visits to the default location. 

Based on this approach and previous experience in the first year after completion 

of tests, it is accessed to finding the optimal approach to the itinerary as well as 

additional improvements to the implementation of dynamic tests of retro-reflection 

marks on the pavement just using the previously described logistic concept based on 

IT support. Dynamic testing of the pavement marking is an important shift in 

maintenance planning and execution of longitudinal markings on the pavement, and 

the responsible person can objectively determine the dynamics of the construction, 

locations, and shares that are priorities for implementation marks on the pavement and 

on technology performance indicator. 

The obtained results allow the analysis and optimization of maintenance plan to 

ensure high quality marks on the pavement, which contributes to increasing road 

traffic safety on state roads in Croatia. Based on this approach, the result of the 

analysis should be able to find the optimal itinerary to conduct tests in 2012. year, 

which would confirm the usefulness of the application of logistics concepts for 

dynamic tests of retro-reflection marks on the pavement. 

References 

[1] Ivaković Č., Stanković R., Šafran M.: Špedicija i logistički procesi, Fakultet prometnih 

znanosti, Zagreb 2010. 

[2] Ščukanec A.: Primjena retroreflektirajućih materijala u funkciji cestovnoprometne 

sigurnosti, Doktorska disertacija, Zagreb 2003. 

[3] Ščukanec, A., Šafran, M., Babić, D.: "In-Vehicle Safety System Performance 

Depending on the Quality of Road Markings", Časopis PROMET, 

TRAFFIC&TRANSPORTATION, Volume 19, No 1., Zagreb, 2007., str. 39-42. 

[4] Zelenika, R.: Logistički sustavi, Ekonomski fakultet u Rijeci, Rijeka 2005. 

[5] Hrvatske ceste d.o.o.: Smjernice i tehnički zahtjevi za izvođenje radova na obnavljanju 

oznaka na kolniku, Horizontalna signalizacija, Zagreb. 



 

-135- 

II/2012 

[6] Pravilnik o prometnim znakovima i opremi na cestama, Ministarstvo mora, turizma, 

prometa i razvitka, NN 33/2005. 

[7] Zehntner Testing Instruments: Instruction manual ZDR 6020 Dynamic 

Retroreflectometer RL, Sissach, 2009. 

Resume 

Road traffic safety is an important factor which depends on the efforts of the 

entire society, through increased investment in road safety and traffic development of 

culture of all road users. This paper will set out the basic aspects of the logistics 

concept and application of analysis of the logistics concept for optimizing the dynamic 

tests of retro-reflection marks on the pavement. Applying logistic concept allows the 

display of the position measurement of vehicles in real time, and optimized routing of 

vehicles to fulfill the additional requirements that tests measuring section. 
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SATISFACTION OF SMALL AND MEDIUM SIZED 

ENTERSPRISES IN MORAVIAN-SILESIAN (CZ) AND 

ŽILINA (SK) REGION WITH SELECTED REGIONAL 

INFRASTRUCTURE ASPECTS  

Jakub SOVIAR, Marie GABRYŠOVÁ, Josef VODÁK 

1 INTRODUCTION 

Small and medium enterprises are the basis of regions` wealth and development. 

Each region has its unique infrastructure, which consists mainly of the economic 

system, population and its main characteristics (education, total number, density etc.) 

and of course transportation systems. These are the main elements, which are 

interconnected. Transport element is not only a separate subsystem, but also provides a 

link to individual elements themselves.  

The article is based on partial common research results that were collected in 

cooperation of Žilinská univerzita v Žiline and Slezská univerzita v Opavě. The 

research was made under patronage of „Inovácie – cesta k zvyšovaniu konkurenčnej 

schopnosti a rozvoju regiónov“
1
 project. Research subjects were operating in all 

sectors of the national economy within the Žilina and the Moravian-Silesian region. 

Specifically, the enterprises that are assigned to SMEs based on the number of 

employees by the Statistical Office of the Slovak Republic. Enterprises are the survey 

target group. Enterprises must meet the following selection criteria to be included in 

the target group: 

 activity  in mentioned regions (Moravian-Silesian and Žilina region), 

 employees total count up to 250. 

From Slovak Republic – Žilina region there were included 313 respondents, from 

Czech Republic – Moravian-Silesian region there were included 372 respondents. 

The selected results present a data comparison from both regions. Our data deals 

with respondents` satisfaction (small and medium enterprises, SME) with regional 

infrastructure, namely labor, transport, supplier-customer relations, law enforcement, 

business subsidization and educational opportunities. 

                                                 
1
 Cross-border cooperation program Slovenská republika – Česká republika 2007 – 2013,  ITMS: 22410420011 
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2 SELECTED RESEARCH RESULTS 

In the terms of abundance level of skilled labor in the affected region, 45.37 

% of respondents in Slovakia (SVK) and 37.10 % of the respondents in the Czech 

Republic (CZ) said that skilled labor level is good. More than 7 % of respondents in 

both countries said it is excellent and 28.12 % respondents in SVK and 19.09 % in CZ 

consider the skilled labor abundance level as very good. 12.14 % of respondents in 

SVK and 22.04 % of respondents in CZ evaluate this level as satisfactory. 

Unsatisfactory level of skilled labor reached in SVK only 2.88 % respondents, but in 

CZ there is up to 10.75 % unsatisfied enterprises in this sample. 

Fig. 1 Abundance of qualified labor – satisfaction  

 

The price of labor in the affected region is considered by 44.09 % of 

respondents in SVK and by 33.60 % of the respondents in CZ as good, almost by a 

quarter of respondents as very good. 22 % of respondents in SVK and 13.71 % of the 

respondents in CZ evaluated the price of labor as excellent. Satisfactory level of labor 

prices is named by 12.46 % of respondents in SVK and by 9.95 % of respondents in 

CZ. 3.19 % of respondents in SVK and 8.06 % of respondents in CZ perceive the labor 

price at unsatisfactory levels. 
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Fig. 2 Price of qualified labor – satisfaction 

 

In terms of labor availability satisfaction in the affected region, 38.02 % of 

respondents in SVK and 35.48% of the respondents in CZ stated that the available 

workforce is at a good level, 29.07 % of respondents in SVK and 20.43 % of the 

respondents in CZR assesses the availability of labor at a very good level. 13.42 % of 

respondents in SVK and 15.59 % of the respondents in CZ stated that the available 

workforce is at a satisfactory level. Unsatisfactory level of available labor is 

considered by 3.19 % of respondents in SVK and 7.80 % respondents in the CZ. On 

the other hand an excellent level of labor availability expressed 10,54 % of the 

respondents in the SVK and 13.44 % of the respondents in the CZ.  

Fig. 3 Availability of qualified labor – satisfaction 

 



 

-139- 

II/2012 

The transport infrastructure in the affected region is evaluated by 33.87 % of 

respondents in SVK and by 30.65 % of the respondents in CZ as well developed. In 

total 29.39 % of respondents in SVK and 32.26 % of the respondents in CZ stated that 

transport infrastructure is really good. 17.25 % of respondents in SVK and 14.78 % of 

the respondents in CZ said they are at a satisfactory level. 8.31 % of respondents in 

SVK and 9.41 % of respondents in the CZ sees transport infrastructure in the region 

concerned on an excellent level. Conversely unsatisfactory level of transport 

infrastructure identified more than 7 % of respondents in both countries. 

Fig. 4 Regional transport infrastructure – satisfaction 

 

From the satisfaction point of view regarding the region geography up to 41.21 

% of respondents in SVK stated that geographic location is really good. For only 27.69 

% respondents in CZ is the geographic location really good. 27.80 % of respondents in 

SVK and 31.18 % of the respondents in CZ said that location is good. As an excellent 

geography location level is considered 20.13 % of respondents in SVK and 18.28 % of 

the respondents in CZ. 6.07 % of respondents in SVK and 14.25% of the respondents 

in CZ perceived satisfactory level of geography. Only 1.28 % of respondents in SVK 

and 4.57 % of respondents in CZ claims to be at unsatisfactory levels. 



 

-140- 

II/2012 

Fig. 5 Region´s geographical location – satisfaction  

 

In terms of transport availability satisfaction in the region answered 41.85 % of 

respondents in SVK and 37.90 % of the respondents in CZ that the access to 

transporting routes is at a very good level. 26.84 % of respondents in SVK and 24.46 

% of the respondents in CZ stated that it is good. 15 % of respondents assessed the 

accessibility as excellent. Satisfactory level of transport accessibility expressed 8.63 % 

of respondents in SVK and 13.17 % of the respondents in CZ. Unsatisfactory level of 

transport accessibility sees 4.15 % of respondents in SVK and 5.91 % of respondents 

in CZ. More than 3 % of respondents did not specify this fact. 

Fig. 6 Transporting accessibility of the region – satisfaction  
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Up to 46.01 % of respondents in Slovakia and 38.98 % of the respondents in the 

Czech Republic claim that level of suppliers` seriousness in the region is very good. 

Nearly 30 % of respondents stated that the seriousness is good. 12.14 % of respondents 

in Slovakia and 21.77 % of the respondents in the Czech Republic stated that it was at 

an excellent level. Suppliers` seriousness at a satisfactory level marked 7.35 % of 

respondents in SR and 4.57 % of respondents in the Czech Republic. 1.92 % of 

respondents in Slovakia and 3.23 % of respondents in the Czech Republic claims that 

the seriousness of suppliers is at unsatisfactory levels. More than 4 % of the 

respondents did not answer this part of survey.  

Fig. 7 Suppliers` seriousness in the region – satisfaction 

 

37.38 % of respondents in Slovakia and 31.72 % of the respondents in the Czech 

Republic talks about the good level of customers` seriousness in the concerned 

region. 34.19 % of respondents in Slovakia and 38.17 % of the respondents in the 

Czech Republic stated that the seriousness of customers is at a very good level. 

Satisfactory level of seriousness customers see 12.78 % of the respondents considered 

in SVK and 9.14% of the respondents in the Czech Republic. Seriousness customers 

assessed as excellent level 9.90 % of respondents in Slovakia and 11.29 % of the 

respondents in the Czech Republic. Only 2.24 % of respondents in SVK and 4.03 % of 

respondents in the Czech Republic claims that the seriousness of customers is at the 

unsatisfactory level. 
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Fig. 8 Customers` seriousness in the region – satisfaction 

 

In terms of satisfaction regarding partnerships with suppliers of the region up 

to 50.16 % of respondents in Slovakia and 45.16% of the respondents in the Czech 

Republic stated that these relationships are really good. 21.41 % of respondents in 

Slovakia and 29.30 % of the respondents in the Czech Republic said their partnerships 

are excellent. Partnerships with suppliers perceive to be good 19.81 % of respondents 

in Slovakia and 16.40 % of the respondents in the Czech Republic. Satisfactory level 

claimed 3.83 % of the respondents in Slovakia and 2.96 % of respondents in the Czech 

Republic. Only 0.32 % of respondents in Slovakia and 1.08 % of respondents in the 

Czech Republic says that partnerships with suppliers are at unsatisfactory level. 
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Fig. 9 Partnerships with suppliers – satisfaction 

 

In terms of satisfaction regarding partnerships with customers in the region, 

almost half of the respondents (48.88 % in Slovakia, 46.77 % in the Czech Republic) 

indicated that these relationships are really good. 25.56 % of respondents in Slovakia 

and 22.31 % of the respondents in the Czech Republic said their partnerships are at a 

good level. Partnerships with customers were evaluated as excellent by 15.34 % of 

respondents in Slovakia and 16.67 % of the respondents in the Czech Republic. A 

satisfactory level was marked in 7.03 % of the respondents in Slovakia and 5.91 % of 

respondents in the Czech Republic. Only 0.32 % of respondents in Slovakia and 1.88 

% of the respondents in the Czech Republic say that partnerships with customers are at 

unsatisfactory level. 

Fig. 10 Partnerships with customers – satisfaction 
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Only 34.19 % of respondents in Slovakia and 23.92 % of the respondents in the 

Czech Republic think that level of legal protection and law enforcement in their 

region is at the satisfactory level. 26.52 % of respondents in Slovakia and 35.22 % of 

the respondents in the Czech Republic states that the legal protection and law 

enforcement is good. Unsatisfactory level of legal protection and law enforcement was 

evaluated by 23 % of respondents in Slovakia and 17.47 % of the respondents in the 

Czech Republic. On the contrary, excellent level marked only 1.60 % of respondents 

in Slovakia and 3.76 % of respondents in the Czech Republic. As a very good level of 

legal protection and law enforcement assess the situation 10.86 % of respondents in 

Slovakia and 13.44 % of the respondents in the Czech Republic. 

Fig. 11 Legal protection and law enforcement – satisfaction 

 
Up to 40.58 % of respondents in Slovakia and 32.80 % of the respondents in the 

Czech Republic speak of a satisfactory level of the tax burden in their region. Level 

of tax and contribution burden was evaluated as unsatisfactory in 29.71 % in Slovakia 

and 23.39 % in the Czech Republic. 19.49 % of respondents in Slovakia and 27.42 % 

of the respondents in the Czech Republic said that it is good. Very good tax burden 

level see 6.07% respondents in Slovakia and 9.14 % of the respondents in the Czech 

Republic. Only 0.96 % of respondents in Slovakia and 1.61 % of respondents in the 

Czech Republic claim the tax burden to be at the excellent level. 
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Fig. 12 Tax burden – satisfaction 

 
Nearly 40 % of respondents in both countries refer to a very good level of 

educational opportunities in the region. Almost 35 % of respondents (34.19 % in 

Slovakia, 33.33 % in the Czech Republic) stated that the opportunity to educate 

themselves is good. 13.42 % of respondents in Slovakia and 12.90 % of respondents in 

the Czech Republic stated that the education opportunity is at the excellent level. At 

the satisfactory level is the education opportunity evaluated by 7.67 % of the 

respondents in Slovakia and 9.68 % of respondents in the Czech Republic. Only 1.60 

% of respondents in Slovakia and 2.15 % of respondents in the Czech Republic say 

that the education opportunity in the region is at the unsatisfactory level. 4 % of 

respondents (3.83 % in Slovakia, 4.03 % in the Czech Republic) did not answer. 

Fig. 13 Education opportunity in the region – satisfaction 
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32.59 % of respondents in Slovakia and 29.57 % of the respondents in the Czech 

Republic speak of a satisfactory level of business support from the state in the 

region concerned. Only 31.63 % of respondents in Slovakia and 25.27 % of the 

respondents in the Czech Republic claim the support of the business of the country is 

at unsatisfactory levels. Business support from the state considered to be good quarter 

of respondents (24.60 % in Slovakia, 25.81 % in the Czech Republic). A very good 

level of business support from the state find 4.79 % of respondents in SR and 9.95 % 

of respondents in the Czech Republic. Only 1.60 % of respondents in Slovakia and 

1.08 % of respondents in the Czech Republic say that the support from the business of 

the country is at the excellent level. 

Fig. 14 Business support in the region – satisfaction 

 
30.35 % of respondents in Slovakia and 27.15% of the respondents in the Czech 

Republic talk about the good level of business support from the EU in the region. 27 

% of respondents indicated that business support from the EU is at a satisfactory level. 

Up to 22.04 % of respondents in Slovakia and 18.55 % of the respondents in the Czech 

Republic see the business support from the EU as unsatisfactory. A very good business 

support from the EU claimed 12% of respondents. 2% of respondents find the business 

support from the EU level as excellent. 
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Fig. 15 Business support from EU in the region – satisfaction 

 
34.19 % of respondents in Slovakia and 28.23 % of the respondents in the Czech 

Republic speak of a satisfactory level of business support from the region. Only 

30.03 % of respondents in Slovakia and 24.19 % of the respondents in the Czech 

Republic state the region´s support for entrepreneurs is at unsatisfactory level. 23.32 % 

of respondents in Slovakia and 25.81 % of the respondents in the Czech Republic 

assessed the level of business support from the region as good. A very good level of 

support from the region’s is marked only by 5.75 % of respondents in Slovakia and 

11.56 % of the respondents in the Czech Republic. Only 1.60 % of respondents in 

Slovakia and 1.34 % of respondents in the Czech Republic claim that the business 

support from the region is at the excellent level. 

Fig. 16 Business support from the region – satisfaction 
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Only 30.35 % of respondents in Slovakia and 22.85 % of the respondents in the 

Czech Republic talks about the disappointing support level for business from the 

municipality. 30.03 % of respondents in Slovakia and 23.66 % of the respondents in 

the Czech Republic indicate that business support level is at a satisfactory level. 

25.24% of respondents in Slovakia and 28.23% of the respondents in the Czech 

Republic considered a good level of business support from municipalities’ side. Very 

good level of support is expressed by 5.43 % of respondents in Slovakia. For 

respondents in the Czech Republic it was twice as big, namely 13.17 %. Only a very 

small proportion of respondents (2.24 % in Slovakia, 1.88 % the Czech Republic) say 

the support from the municipality side is at the excellent level. 

Fig. 17 Municipalities’ support for business – satisfaction 

 
One quarter (24.92 %) of companies in Slovakia said that the biggest problem in 

business is caused by customer relations – payment habits. For companies in the Czech 

Republic the same problem troubles 20.16 % of respondents. 14.38 % of enterprises in 

Slovakia and 19.09 % of the enterprises in the Czech Republic consider legislation and 

legal protection as the biggest problems in business, 13.10 % companies in Slovakia 

and 8.33 % of the enterprises in the Czech Republic include to those difficulties taxes, 

tax payment, VAT. Nearly 8 % of businesses in Slovakia and 9.68 % of enterprises in 

the Czech Republic considers the difficulties mostly as the authorities, bureaucracy 

and government support. Other areas of business that make the greatest difficulties are: 

 competitive relationships (7,35 % in Slovakia, 9,14 % in the Czech Republic), 
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 employees (5,43 % in Slovakia, 11,83 % in the Czech Republic), 

 availability of credit and loans (4,47 % in Slovakia, 3,49 % in the Czech 

Republic), 

 crisis (4,47 % in Slovakia, 8,87 % in the Czech Republic), 

 supplier relationships (3,84 % in Slovakia, 2,69 % in the Czech Republic), 

 transport and roads (2,24 % in Slovakia, 3,76 % in the Czech Republic), 

 public contracts and its transparency (1,92 % in Slovakia, 3,23 % in the Czech 

Republic). 

59.42% of companies in Slovakia and 39.78 % of companies in the Czech 

Republic did not mention the greatest difficulties in their business.  

Fig. 18 The biggest business difficulties  
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3 CONCLUSION 

SMEs satisfaction in both regions regarding the workforce is average. 

Concerning the skilled workforce in Slovakia prevails moderate optimism (45.37 % 

good, 28.12 % very good); in the Czech Republic the situation is slightly different 

(37.10 % good, 19.09 % very good). In this context it is worth recalling an adequate 

infrastructure of educational facilities at all levels and stages in both regions. The 

university and secondary education is a notable trend where the interest in the 

economic and humanities overlaps technical studies. On the other hand it is the 

directly opposite trend demanded by employers. In both regions, the average wage is 

lower against most developed region of the major cities - Bratislava and Prague. 

According to the Statistical Office, the average monthly wage in 2011 in Bratislava 

region is € 1001 and in Žilina € 707. Simultaneously the Czech Statistical Office gives 

the average monthly wage in Prague in the first quarter of 2012 at 31845 CZK 

(approx. € 1275), in the Moravian-Silesian region 22473 CZK (€ 899.8). The business 

environment responds to labor price with more satisfaction. Satisfaction level with the 

labor availability among businesses in the two regions is mostly positive. 

There are interesting findings regarding the SMEs satisfaction with regional 

transport infrastructure. It is relatively high, despite the ever-increasing demands on 

the capacity of the road network and particularly inadequate road (motorway) link 

between the two concerned regions. On the Slovak side it affects mainly the highway 

completing satisfaction. The highway from Bratislava currently ends in Žilina and the 

continuous building to the east of Slovakia. The Moravian-Silesian region is 

progressively finishing completion of the motorway network and not just to Brno and 

Prague, as well as the Republic of Poland. In both regions there is a sufficiently 

developed railways network. Geographical location of the two regions is particularly 

suitable in transport terms. The terrain here creates natural opportunities for the 

development of transport routes. Satisfaction is high in this point of view, especially 

among Slovak respondents (41.21 % very good). This is due to important transport 

position of Žilina region. Here are the roads connecting Bratislava, Váh region and 

east of the country, further Váh region and Bratislava with Poland and the Moravian-

Silesian region. Respondents from both regions are relatively satisfied with their 

transport accessibility. The current transport infrastructure connects them with their 

countries´ centers and neighboring regions. 

Respondents from both regions evaluated the seriousness of suppliers and 

products/services customers as relatively good. This fact is also evidenced by the 

finding that relationships with customers are considered as the partner-ships (based on 
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positive experiences and mutual reciprocity) within the majority of respondents from 

both regions. A similar situation is in partner relationships with suppliers. 

Tax burden is assessed by the majority of respondents in terms of satisfaction 

below average. Satisfied is 32.80 % and unsatisfied 23.39 % respondents from the 

Czech Republic, satisfied 40.58 % and unsatisfied 29.71 % of respondents from 

Slovakia. The tax system in both countries is different. Clarity and simplicity are the 

strengths of these systems. Support for small and medium-sized enterprises meaning 

the certain tax relief is also relatively weak. 

Education opportunities in both regions are evaluated positively. As mentioned in 

the introduction, the structure of education in both regions is sufficiently developed. 

Interesting are the results regarding the satisfaction of respondents support 

mechanisms for small and medium enterprises. Satisfaction of business support from 

the state in both regions is mostly below average. Satisfaction of business support from 

the European Union, as well as regional and municipal governments oscillate on 

average values. This fact is mainly due to the different European allocation of subsidy 

programs by regional governments. 

On the basis of selected, as well as complex, results of the survey, we can say 

that the satisfaction of SMEs in both regions is at relatively similar levels. Significant 

differences occur only sporadically. Economic development and the overall 

infrastructure are at better level in the Moravian-Silesian region. Žilina region 

regarding the geography of Slovakia better transport options which potential is not 

sufficiently exploited. 
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Resumé  

The article deals with presentation of selected complex research results, objects of 

which were the Moravian-Silesian and the Žilina regions. Those regions share the common 

border and have a relatively high future cooperation potential. The research was made under 

the „Inovácie – cesta k zvyšovaniu konkurenčnej schopnosti a rozvoju regiónov“ project that 

was realized in cooperation of Žilinská univerzita v Žiline and Slezská univerzita v Opavě. 

The project itself is part of cross-border program cooperation Slovenská republika – Česká 

republika 2007 – 2013, ITMS: 22410420011. Text is divided into three main parts. 

Introduction describes important research information. The selected results concern labor, 

transport, education etc. Summary gives gleaned realities into whole context 
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Moravian-Silesian region, Žilina region, small and medium sized enterprises, 

satisfaction measurement, regional infrastructure, regional development, regional 

transport.  
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THE LEVEL OF PREPAREDNESS OF SLOVAK 

TRANSPORT BUSINESSES FOR INNOVATIVE 

ACTIVITIES 

Michal VARMUS, Marie GÁBRYŠOVÁ 

1 Introduction 

At present the innovation play an important role. Only those businesses that 

invest money in research and development can be kept within the current global 

market. Innovative activities enable businesses to gain competitive advantage by 

applying innovation to their products, services, processes, marketing methods, or 

organizational changes. This is necessary in order to ensure pro-innovation climate in 

the business, support from top management and employees' identification with the 

business's corporate philosophy of innovation. 

Applying innovations in marketing enable to business be succeed in the 

competition with other businesses. An important prerequisite for successful innovation 

is to build the right environment. An important role in this process is management. [9] 

2 The current state of innovations in transport business 

Currently providers’ logistics services try improving their operational efficiency 

through the continuous introduction of information and automation technologies. In 

this process, the innovation acting is as the innovation process of changing 

opportunities for new ideas and implement new procedures. According to Chieh-Yu 

(2008) can technological innovation in the logistics field divided into four categories: 

1. Data acquisition technologies 

The actual data collection and exchange of information plays a crucial role in 

information management. Good quality data enables providers of logistics services 

more efficiently deliver goods to customers. To this end, the system can use barcodes 

and radio frequency identification (RFID).  

2. Information technologies 

Their main contribution is the efficient provision of information flows within the 

organization and between organizations themselves. In addition to electronic data 

interchange (EDI) over the Internet, value-added network (VAN), point of sale (POS), 
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electronic ordering systems (EOS), logistics information system, Computer Telephony 

Integration, portals and business information systems [7]. 

3. Warehousing technologies  

Their main aim is to ensure an effective system for warehouse management, e.g. 

to achieve fast and efficient way to search and movement of products in stock. Among 

storage technologies used are mainly automatic storage and retrieval system (AS/RS), 

automatic sorting systems, computer-aided picking system and thermostat warehouse. 

4. Transportation technologies 

Transport technologies are focused on moving product from point of origin to 

destination with minimal costs and damages. In this process must be fully taken into 

account customer requirements on delivery of the item. Among the technologies used 

in transport include transportation information system, global positioning system 

(GPS), geographical information systems (GIS), radio-frequency communication 

system and transportation data recorder [7]. 

Innovation transport technologies are used primarily intelligent transport 

systems. New sensors, GPS, satellites and other technological innovations help to 

effectively manage traffic in the town and the region.  

According to Schlosser (2001), intelligent transportation systems (ITS) are 

systems that facilitate efficient use of road and urban communication network using 

information, communication and control technologies. Enable effective pooling of 

resources and objective. Provide information about the transportation process and 

integrate multiple modes of transport into a single system. Their field of application in 

terms of transport is quite broad. For example, to the safe management, electronic 

assistants uniform speed, progressive navigation systems, onboard telematics and 

electronic toll systems. 

Through intelligent transport systems, security is increased traffic-transport 

process, efficiency, quality of transport infrastructure and transport (reduction of 

traffic congestion, prevent accidents, improve the flow of traffic ...), access to transport 

information to individual administrators of infrastructure and transport operators. Their 

application also causes productivity improvement activities of commercial entities 

using the transport infrastructure. Those areas will contribute positively to reducing 

negative impacts on the environment, energy demands of transport, the cost of 

building new transport infrastructure, developed economies of the transit time, ensure 

rational making decisions and subsequently traffic management. All this contributions 

of intelligent transport systems was reflected in the satisfaction of operators in the 
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region and create a suitable environment for tourism, inward investment into the 

region, new workforce, improve the quality of services provided, whether for 

transport, transport or trade. 

3 The level of preparedness of transport businesses for the 

implementation of innovative activities 

We conducted research from May 2009 to end February 2011. The primary role 

of research was to obtain and interpret information testifying to the rate of application 

of innovative activities by large and medium-sized transport businesses operating in 

the Slovak Republic. The target groups were medium and large businesses operating in 

Slovakia dealing with transport. Research objects (the final respondents) were the 

senior managers and middle level management of transport businesses. To research 

were involved 53 respondents of medium (92.45 %) and large (7.55 %) transport 

businesses operating in Slovakia. 

The level of preparedness for transport businesses to use innovative activities we 

investigated by preparedness index. For internal purposes (monitoring of improving 

innovative processes, marketing staff motivation, reward system ...) it is very useful to 

have a value that represents the overall level of preparedness for innovative activities. 

In determining the readiness of the index calculation methodology we used the 

same principles that apply in calculating the index of customer satisfaction. This 

means that entering into the calculation of particular two measured values. It is a 

measure of the importance that managers attribute element affecting the successful 

exploitation of innovation and performance, which business makes the transport of 

these elements. The proposed methodology through preparedness index is suitable not 

only for assessing the level of preparedness for the implementation of the transport 

innovative activities, but also to assess the level of implementation. 

The first step of measuring the preparedness of transport businesses for the 

implementation of innovative activities is the formulation of the appropriate elements 

(criteria). Based on these criteria, their importance and assessment of compliance is 

possible to ascertain the extent to which level the transport is ready to implement 

them. Where are the areas for improvement, what the priorities are, and which 

elements are most important from the perspective of managers in the application of 

innovative activities. 

To calculate the index of preparedness for the implementation of the transport 

business innovative activities requires the calculation of weights (V). In calculating the 

weights based on the degree of importance: 
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where: 

 vi is the weight of the i-th element 

 wi is a measure of the importance of the i-th element 

 N is the number of elements affecting the successful implementation of 

innovative activities 

The level of preparedness for the implementation of the transport business 

innovative activities (readiness index) is calculated by the following formula: 

      (2) 

where: 

 Preparedness index i-th transport business 

 Weight of i-th element 

 The performance achieved in the i-th element 

 10 - refers to the use of scale (scale of 1 to 10) 

 n - number of elements affecting the successful implementation of innovative 

activities 

The overall preparedness index is the average of all individual indices of 

preparedness. Using preparedness index aims its gradual improvement by reducing the 

difference between the degrees of importance of various elements and evaluating their 

performance. 

One of the objectives of the research was to determine the overall readiness of 

the application of innovative business activities. Managers of transport businesses 

have at their disposal the following elements on which its performance evaluated: 

working with innovation and knowledge, organizational structure, pro-innovation 

environment (climate), innovation management and managers, lateral thinking and 

innovation strategy. 

They also have the option to assign to each element of the degree of importance, 

respectively set priorities. The highest priority put managers of transport businesses for 

lateral thinking elements (8.00), in working with innovation and knowledge (7.77), 

pro-innovation environment (7.66), in innovation management and managers (7.60). 
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Conversely the lowest priority they put for the innovation strategy (7.02) and 

organizational structure (6.85). 

As can be seen in Figure 1, in no event exceeds the performance evaluation of 

managers' priorities of transport businesses, which we consider to be unacceptable, 

especially when it comes to implementation of innovative activities. In all cases, we 

can see areas for improvement. The most notable differences are the elements of 

lateral thinking, pro-innovation environment and innovation management. On the 

other hand has an element of the organizational structure of an ideal state. 

Fig. 1 Profile of the performance of innovation activities in the transport business 

 

The overall preparedness index of transport businesses for the implementation of 

innovative activities is 59.12 %. The highest achieved level of preparedness was            

82.79 % and the lowest contrast, only 32.77 %. 

On the basis of the analysis and research, we propose five-speed breakdown 

levels of preparedness for the implementation of business innovation activities: 

Chaotic level of preparedness is responsible to business which has not a primary 

interest in working with innovation and generates innovative activities. Management 

has no specific idea about the work of innovation in the business. A business does not 

register inventions and innovative opportunities. The business follows the usually 

routes and doesn’t develop new initiatives. Often does not work communication in the 

business and management staff do not know the vision of the future of the business. 

This level also features an unsatisfactory organizational structure. 
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Insufficient level of preparedness is responsible to business, which can be seen 

beginning the efforts to work with innovation. The management has got a specific 

idea, but that is not included in long-term business plans. Invention and innovation 

opportunities are already registered, but without a consistent approach. Employees aim 

to meet the specified tasks. For this level is characterized by an organizational 

structure with a lack of information flow security. 

The acceptable level preparedness is responsible to business that meets the 

minimum level for the implementation of innovation strategy. The management of 

innovation involves the long-term plans and committing the necessary resources for 

their search. New innovative ideas are recorded in the business. Employees try to find 

a solution otherwise. In organizational structure are still problems in sphere of secure 

corporate communication. 

The high level preparedness is responsible to business, which is on track to 

become the top innovator. Management supports the work of innovation determines 

the future direction of innovation. The business will keep reliable records on the state 

of inventions, innovative opportunities and innovation. Employees make full use of 

your imagination and creativity. Within the organizational structure works as a secure 

of information flow, as well as effective corporate communications. 

Excellent level preparedness is responsible to business, which we can move to a 

group of top innovators. In some key elements of an innovation strategy achieves the 

best value. Innovation management fully supports the work of innovation and actively 

engaged in the process of employees. In the business there is sophisticated system of 

work with innovations, including their records. Lateral thinking is most often applied 

to solve the problems. Pro-innovation corporate culture and organizational structure 

creates a favourable environment for further progress in the field of business 

innovation. 

To determine the level of preparedness, we used a comparative table. The 

following table expresses a clear way to point intervals required for inclusion in the 

transport business into one of five levels of preparedness. Now includes the results 

annually. 



 

-160- 

II/2012 

Fig. 2 The level of preparedness of transport businesses for the implementation of 

innovative activities by comparative table 

Level 
Preparedness Index  

(range in %) 

Number of 

businesses 
In % 

Chaotic level 0 – 40 7 13.21 % 

Insufficient level 41 – 50 8 15.09 % 

Acceptable level 51 – 80 34 64.15 % 

High level 81 – 90 4 7.55 % 

Excellent level 91 – 100 0 0 % 

As it is shown in Figure 2, most of the businesses are located in an acceptable 

preparedness level (64.15 %). These businesses have a good basis on which it may be 

gradual, systematic actions applied innovation activities. Large group of transport 

businesses are located in the chaotic (13.21 %) and insufficient level (15.09 %), which 

is perceived as a negative fact. These transportation businesses must choose the hold 

strategy. It is necessary first to take action that will lead to higher levels to acceptable 

levels. Only then can we recommend proceeding with the actual implementation of 

innovative activities. The measures leading to higher levels we have defined in the 

following chapter. 

Positive view of the fact that 7.55 % of transport businesses surveyed showed a 

high level of preparedness. 

4 Recommendations 

The carrying out analysis and empirical research can proceed to the formulation 

of the main recommendations, which aim to help managers of transport businesses to 

the successful implementation of innovative activities in the business. Managers of 

transport businesses can be recommended: 

 carry out detailed analysis of the current situation in the transport business, 

 goodmapping of innovative potential and correct specification of the 

innovative requirements, 

 correctly set up an evaluation system and rules, 

 ensure regular communication with employees to form a pro-innovation 

environment, 

 identification and constant updating of innovation processes, 

 evidence of innovative ideas and opportunities, including those for which the 

business currently does not apply, 
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 ensure the smooth flow of needed information on innovative ideas, 

opportunities and innovations in real-time, 

 consider the use of IT applications for gathering and storing important data in 

a common database, 

 carry out detailed analysis of the business's innovative capacity, 

 developing an incentive program to encourage the use of innovative potential 

of employees, 

 improving the conditions of the working environment to create pro-innovation 

climate, 

 staff training in the use of creativity, 

 a clearly defined set of metrics and enabling better to set measurable goals and 

allowing for more efficient management of the relevant parts of the business 

that affect its innovative approach, 

 set of metrics must be based on the main priorities in the management of 

innovative business activities, 

 put of innovations into long-term plans of the transport business, 

 concrete ideas about working with innovations in the transport business, 

including how to achieve it. 

5 Conclusion 

It is necessary that the business realize that the focus of its attention on itself, will 

address no one and sell nothing. It must put yourself in the customer's situation, to 

come to him, listen to him carefully and intently and respond immediately to their 

needs and wishes. If the company already knows about what products and services 

their customers will have interest in tomorrow, then over to the competition almost 

unbeaten start. [10] 

The carrying out of analysis (literature, empirical research carried out) were the 

facts, which showed the problem areas that affect the use of innovative activities in the 

transport businesses. For smoother application of innovative activities we made 

recommendations, which represent a valuable tool for managers. Recommendations 

are to be deployed not only to reduce the likelihood of problem areas and to prevent, 

but also as a tool to improve innovation processes in the transport business. 

This publication is the outcome of the project VEGA 1/0992/11 2011-2013 

"Cooperative management - effective approaches to gain competitive advantage" 
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Resume 

The aim of this paper is based on the analysis of literary sources and carried out 

research to identify the preparedness of Slovak transport to implement innovation 

strategy. The paper brings the main results of the authors conducted research to show 

the current situation in the Slovak transport businesses. Paper contains 

recommendations for successful implementation of innovation activities in the 

business. These recommendations should be a valuable tool for business managers for 

implementation of the innovation activities. 
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BALANCED SCORECARD, STRATEGY MAPS 

AND BUSINESS UNIT ALIGNMENT 

Josef VODÁK, Marie GÁBRYŠOVÁ, Jakub SOVIAR 

1 INTRODUCTION 

Management of companies today is carried out in a complicated competitive 

environment. Therefore managers need a lot of information and a set of supporting 

tools to manage and make decisions. They need such tools in order to evaluate 

different aspects resulting from the company activity and its economic environment 

and thus to be able to monitor the progress of the company in fulfilment of the set 

goals. It is not enough to know that the company is successful today, it is necessary to 

know if it will be and if it has a chance to be successful also in the future.  

Two decades have passed since the first idea of creating and implementing of 

strategy using Balanced Scorecard and strategy maps. The above systems have 

undergone continuous development corresponding to practical experience and changes 

in social, business and economic environment during this period from the theoretical 

point of view. 

Balanced Scorecard is a system which works with company procedures as a 

complex. For instance a logistic system provides material flow for a transformation 

process. Balanced Scorecard is a tool of the strategic management of such logistic 

flows. It is a tool which may be used in various companies and industries. Companies 

in automotive industry and logistics appear to be especially suitable ones. Their 

transformation process is based on processes of physical displacement. They are 

primary and strategic processes where Balanced Scorecard can contribute to 

successful, efficient and dynamic management essentially.   

2 MEASUREMENT AND MANAGEMENT IN THE INFORMATION 

SOCIETY  

Competitive environment has been changing, intensifying and the situation today 

is harder because we are living in the times of the global economic crisis. It is not true 

anymore that the companies achieve sustainable competitive advantage by 

implementation of new technologies into physical assets and by perfect management 

of financial assets and liabilities. 
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The influence of the information society is more obvious at companies providing 

services than at production companies. Last centuries have noticed wide changes for 

companies providing services all over the world. 

The information era requires new abilities from production and service-providing 

companies in order to achieve success. The ability to mobilize and utilise tangible and 

intangible assets is much more determining than to invest into physical tangible assets 

and into the management of them.  

Since companies have been trying to get transformed to be able to compete also 

in the future, they focus their attention on different innovations, such as quality 

management (TQM), just in time delivery systems (JIT), customer relation 

management
1
, corporate strategy used as a competitive factor, lean manufacturing and 

lean management, activity-based cost analysis (ABC analysis), organization of labour 

using production teams, delegating of powers and responsibilities to lower layers of 

management, permanent innovation of products and services, improvement of 

company processes. 

Each of the above mentioned programs tries to save time, energy and resources. 

They are intended to achieve, often discontinuous performance enabling the company 

to succeed in a new competitive environment of the information society. The 

programs, however usually partially successful, are, on the other hand, often too 

fragmented. They are not interconnected with the strategy and they do not bring 

particular financial and economic outputs. It is not possible to achieve directing to high 

performance oriented to competition, technology and human resources only by 

monitoring and managing of financial measures resulting from past performance, the 

monitoring of performance should be extended by new approaches and new views of 

the topic. 

Balanced Scorecard transforms the company mission and strategy into the 

comprehensive set of performance indictors which provide a framework for 

assessment of its strategy and management system.  BSC emphasizes not only 

achievement of financial results but it particularly includes drivers which enable 

achieving of such results. BSC measures performance using four perspectives: 

financial, customer, internal company processes, learning and growth. It enables 

monitoring of financial results but also the ability of the company to ensure and obtain 

intangible assets needed for future growth. 

                                                 
1
GABRYŠOVÁ, M. (2006),Customer Relation Management as Competitiveness Tool on Local Markets. 

Science conference: Globalisation Influences on Local Markets, UMB Banská Bystrica, 2006. 
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Balanced Scorecard keeps also traditional financial indicators which, however, 

show past financial transactions, which used to be sufficient for companies in the 

industrial era when the investment into long-term abilities and customer relations were 

not key factors of success. Such financial indicators are more or less unsuitable for 

setting of the strategy which the companies of the information society have to choose 

to enable the investment into customers, suppliers, employees, processes, technology 

and innovations create the required value. 

Strategy maps represent horizontal and vertical relations between long-term 

intentions of the company within different financial and non-financial areas in form of 

cause-and-effect relations. They form an important part of the Balanced Scorecard 

system and they represent an important communication and visualisation tool. They 

contribute to more accurate setting of balanced target values and initiatives which 

contribute to their fulfilment; they spread the method and contribute to faster and 

clearer understanding of the strategy at a particular layer of management.  

In terms of the strategy as a long-term view of the company future in form of 

stated intentions, objectives and initiatives (procedures and their resources) of their 

fulfilment the vision and strategic objectives break down into lower levels of 

management. In conditions of application of strategy maps and BSC method the 

strategy means a set of hypothesis on causes and effects expressed by the sequence of 

statements “if-then” across the individual BSC perspectives. 

The system is based on general long-term (strategic) intentions, indicators, upon 

which their fulfilment is going to be assessed, on set particular target values for 

particular indicators and initiatives, which means the activities which lead to changes 

in the area.  

Goals and indicators of BSC arise from the company vision and strategy and 

monitor its performance across four perspectives, which form a framework of the 

method. It enables the company management to measure how its business units make 

value for current and future customers and how the quality of human resources, system 

and the way of work should improve in order to increase future performance. That 

means to capture the determining value-creating activities developed by experienced 

and motivated people. 

The Balanced Scorecard method fills the gap of most of the managerial systems 

caused by the absence of a systematic implementation process and getting of feedback 

related to strategy. Since the concept of the BSC appeared, many companies have tried 

to test its ideas in practice. The experience of the recent years has brought some new 
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and useful approaches to company management. Such approaches relate particularly to 

the fact that BSC: 

 provides management with a clear strategic dimension; 

 develops the knowledge on how a company gets the effort in development of 

people and their abilities, development in customer relations and the 

development in information technology back, 

 creates opportunities for learning of individuals and company using more 

systematic measurement of factors important for its success and performance, 

 enables everyone to get a clear idea about the sense and importance of their 

work for the company, 

 creates more respect to the knowledge that many important things which are 

done in the company do not bring immediate results in form of higher income 

or lower costs, 

 declares the importance of intangible assets – intellectual capital and the need 

of its cultivation clearly.  

Balanced Scorecard represents a modern strategic system of management and 

company performance measurement. It is a modern method of strategic 

management enabling the development of all important assets and utilisation of all 

resources (production factors) in the company efficiently, in order to achieve synergy 

at fulfilment of the strategic objectives. Due to the above reasons it represents a 

suitable covering element for all other methods and approaches which the company 

wants to apply in practice.  

BSC has already been implemented by thousands of companies all around the 

world successfully and specialized firms dealing with this method and its 

implementation as a strategic solution supplier operate on the market. In the current 

highly developed competitive environment BSC has opened new possibilities of more 

efficient management for companies. It enables stating of intentions and the ways how 

to achieve them very clearly. At the same time it is an important system of 

performance measurement from different points of view, not only a financial one. It 

points out the importance of intangible assets of the company. 

3 SYSTEM OF STRATEGY MAPS  

The system of strategy maps shows horizontal and vertical relations between 

strategic themes of particular perspectives in form of strategic goals. Such maps add 

time relations to BSC and BSC adds indicators and target values to strategic maps. The 

concept of strategic maps was made by the authors of the BSC method Kaplan 

and Norton in order to integrate and align strategies and activities of different units of 

organization.  
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They correspond with strategic themes, i.e. close strategic intentions within the 

map. Particular themes require different approach to their execution. Strategy maps 

show how the organization makes values. It is a model consisting of four perspectives 

known from BSC. It is based on a system of cause-and-effect relations between the 

objectives of individual perspectives. Strategy maps extend BSC by time-based 

dynamics. A strategy map illustrates a missing element between formulation and 

management of strategy and it is based on the following principles: 

 the company strategy balances contradictory forces, 

 the company strategy is based on propositions at differentiated customer 

values, 

 the company strategy says how the value is created through the internal 

company processes, 

 the company strategy consists of the current amending ideas, 

 the company strategy and company alignment states the value of intangible 

assets. 

The strategy map of the BSC system illustrates a framework how the strategy 

connects intangible assets into a value-creating process.   

From the practical point of view it is good when the strategy map contains no 

more than four intentions in each strategic theme. The intentions in particular 

perspectives are interconnected by means of the cause-and-effect relations. Financial 

intentions will be achieved if the target customers are satisfied. Customer intentions 

describe what will support sales and customers´ loyalty. Internal processes provide 

fulfilment of the required value for customers. At the same time intangible assets will 

support the quality of the course and improvement of the internal processes. The 

relations occur mostly between the neighbouring perspectives; however, it is not a 

condition. E.g. the activities in the learning and growth perspective can affect the 

customer perspective directly (personal contacts with customers) or the internal 

processes perspective relates with the financial area directly.  
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Fig. 1. Strategy map – general pattern
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Strategy maps describe how and what from the company will create a value for 

stakeholders. If the strategy map is arranged according to a few parallel strategic 

themes, the company is able to manage the value-creating processes with different 

time horizons. 

Strategy maps and BSC are divided into four different perspectives – financial, 

customer, internal processes and learning and growth. The financial perspective 

describes tangible outputs from the strategy in traditional financial indicators. Share 

value, profitability, revenue growth etc. are lagging indicators showing whether the 

                                                 
2
KAPLAN, R.S. – NORTON, D.P.: Strategy Maps. 2004, pg. 51, modified 

Long term shareholder value 

Productivity strategy Growth strategy 

Decreasing expences Assets utilization 
Increasing  revenue Value for customers 

Value for customers 

 

          Price      Quality     Availability      Choice      Functionality      Services       Pertnership       Brand  

Internal 

production 

processes 

Customer 

oriented processes 

Regulation  and 

social processes 

Innovation 

processes  

Human capital  +  Information capital   + Organization capital 

 

knowledge, skills, training                       systems, databases, networks                    culture, leadership, 

alignment           



 

-170- 

II/2012 

company strategy was successful or not. Customer perspective defines value 

propositions for target segments of customers. Consistent alignment of particular 

activities and abilities with customer values forms the core of the strategy 

management. 

Financial perspective This perspective enables to find out whether the strategy 

(and its implementation) influences the improvement at the bottom level. Financial 

goals are mostly related to profitability measurement or to cash-flow.  

The intentions of the financial perspective are usually divided into three areas. 

The first one is growth of turnover by means of expanding of the range of products, 

new customers and markets, changes in marketing mix and new pricing strategy. 

Another area is decrease in costs and increase in productivity. It is possible to utilise 

the decrease in unit costs, improvement of sales channels mix and the decrease in 

operation costs here. The third area relates to the utilisation of resources. Companies 

focus on a cash-to-cash cycle in it and they try to improve the utilisation of resources. 

Customer perspective clarifies how the company creates differentiated and 

sustainable values for particular segments. In general this perspective contains the 

outputs within a strategy map such as customer satisfaction, how to maintain it, new 

customers, profitability and a market share. Such output indicators can be illustrated in 

cause-and-effect relations easily. For instance customer satisfaction influences keeping 

and getting new customers, which affects profitability and a market share. 

Success is based on measurement of customer value advantages. Standard 

attributes are time, quality and price. In general the value advantages divide into three 

categories. The first category deals with the character features of a product or service 

determined by utility of the product and service, price, quality and timeliness. The 

other category solves customer relations, e.g. - delivery of the product, response time, 

and delivery time and customer satisfaction. The third category deals with the image 

and goodwill of the company.  

Perspective of internal processes requires clear objectives of the financial and 

customer perspective. The company should know its value chain, which starts with the 

innovation process (determination of the market and making of product or service 

offer), it continues by the operation process (making of product or service) and 

finishes by after-sale services. This perspective operates with the indicators like: 

percentage of the sale of new products, launching of a new product to compare with 

competition or a plan, time of development of a new product generation etc. 

Internal value-creating processes belong, in terms of a value-creating chain, into 

operation, customer, innovation and regulatory-social groups. Operation processes are 
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basic processes performed every day. The company makes its products and services 

and supplies them to customers through them. Operation processes are divided into 

four areas (development and maintenance of supplier relations, making of products 

and services, distribution and delivery of products and services to customers and risk 

management). Customer processes extend and deepen customer relations. At first the 

segments are determined (their most accurate character features), then, in form of 

proper communication, customers are addressed and then maintenance and growth of 

business with such customers follows. New products, procedures and services form the 

output of innovation processes. They are often connected with the expansion of 

markets and segments. It is necessary to keep the sequence and to specify the 

opportunities, to manage research and development, to propose and invent new 

products or services and to get them to the market. Since it is a costly activity, the 

company should consider also other possibilities such as partners´ cooperation or 

licence purchase. Regulatory-social procedures help the company be competent in the 

activity which is limited by international and national limits (the environment, safety 

at work, etc.). Thus the company deals only with regulatory-social performance along 

the critical dimensions, which contain the environment, safety and health, operating 

procedures and investment into public. Due to that it is able to attract and keep high-

quality employees or to eliminate the pollution of the environment or to increase safety 

and health of employees which impacts productivity and lower operating costs. 

The companies which are able to have good results in the above mentioned areas, 

and also have a positive relations, achieve perfect results at customers as well as at 

shareholders. The strategy should remain balanced also despite the focus on the main 

group of the internal processes. From the financial point of view the improvement 

appears after a differently long period of time (depending on a type of the process 

being improved).  

Learning and growth perspective describes intangible assets and their role in 

the strategy. Companies are not able to achieve their long-term objectives solely using 

the current technologies and abilities. Strong competitive environment requires 

permanent increase of their potential to create value. In connection with the learning 

and growth perspective this means human capital, information and organizational 

capital as supporting pillars of the strategy. 

It is not enough to know the intangible assets, they must be developed. It is hard 

to define the intangible assets (in general it means the knowledge which has to create a 

distinguishing value or abilities of employees satisfying customers´ needs) and it is 

hard to identify them. Learning and growth is a necessary base for other processes.  
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Financial and customer perspectives describe the desired outputs from the 

strategy. The company should know and ensure critical processes with the strong 

effect on the strategy. The learning and growth perspective identifying strategically 

important intangible elements is essential. It includes human capital, human potential, 

information systems and organizational capital which support internal processes. The 

assets should be interconnected and aligned with key internal processes. Graphical 

expression of all key relations across the perspectives is illustrated by a strategy map. 

Strategy maps complete BSC approaches properly and thus they enable managers 

to have a thorough and complex view of the area of long-term planning and 

management. Planning, strategic management and reviewing of the strategy form a 

sequence of six activities. Each of them contains a sum of matters which should be 

dealt with. 

A strategy map describes strategy logically and provides a picture of the desired 

results of the strategy as well as of the supporting processes and infrastructure to 

achieve them. BSC breaks down the intentions of a strategy map into measurable 

indicators and target values which makes them clearer and more meaningful. Target 

values are defined in form of distribution of value deficit between strategic themes 

depending on the situation and experience (the target value reveals the deficit which is 

divided into smaller target values for individual strategic themes according to their 

influence), utilisation of the logic of causal relations (target values are divided into 

values of strategic objectives within the theme whereas each one is determined in 

causal dependence to other ones) or benchmarking. To achieve the target values the 

company has to create an action program (breakdown of strategic activities – 

initiatives). The action plan which defines and provides resources for strategic 

initiatives should be aligned with strategic themes and should be perceived as an 

integrated unit, not as a group of separate projects. The strategy map is 

comprehensible and has a high information ability thanks to the strategic themes. 

The existence of the charts (with intentions, indicators, objectives and initiatives 

for all BSC perspectives) and strategy maps is not enough. It is important to be able to 

orientate in them and to apply them in practice. 

Selected employees and their superiors will be more aware of the strategy and its 

fulfilment if they implement specialized software. For this purpose even a simple 

system of pages based on html placed in the company intranet may be useful. From the 

initial strategy map a user will learn the details about the intentions, objectives and 

initiatives with a reference to further information by a simple click on a strategic 

theme. On-line check of fulfilment of the objectives is possible provided that there is 

interconnection with other systems. 
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In the area of strategy, BSC and strategy maps education of employees should be 

provided.  

A separate problem is the matter of responsibility for particular strategic themes 

and internal initiatives. Particular units concerned take the responsibility for the 

themes. It results from their location in partial maps. The main responsibility for a 

strategy map belongs to the head (director) of the unit. If the theme interferes into 

more units, the responsibility should be determined according to the influence, 

importance and capacity.  

The strategy should be then monitored, reassessed, amended and developed, 

regularly every quarter. It should also be dealt with from time to time at general 

meetings.  

Strategy maps form an important part of the strategy based on the principles of 

BSC. At a big company which is not concentrated at one place and employs over one 

hundred employees one map is not sufficient and for practical use is not clear enough. 

Because of that partial maps are very useful, at least for key business units.   

4 Alignment of particular business units of a company  

The efficient mutual cooperation of all parts of every company is necessary for 

operation of the companies in today´s highly competitive environment. The above 

mentioned ideas about utilisation of strategy maps support alignment of particular 

business units of the company. Organizational and supporting units within the 

company cannot behave as if one was more important that another one, which often 

happens. They should realize how cooperation can be supportive. Exchange of 

information on production, customers, sharing of common procedures and integration 

of services should become a day-to-day part of managers´ work. 

To create efficient organization of work and high productivity it is important to 

achieve the alignment between business units and to achieve the alignment of the 

corporate management system. 

The companies which want to achieve success and want to achieve their 

objectives should not be in the background, they should look for new possibilities to 

achieve synergistic alignment. The Balanced Scorecard method is an important tool 

which can help them achieve it. 

A lot of large companies consist of production, business or organizational units 

in which we can meet highly qualified, experienced and motivated head employees. 
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However, the effort of particular units is often coordinated insufficiently. Their results 

lag the level which they could reach if they cooperated better. 

There are the companies in the world which have used the Balanced Scorecard 

method in order to achieve the alignment of their various assets in terms of a new 

strategy of convergence, so they even noticed a significant price rise in comparison 

with their competitors within one quarter
3
.  

The following are the managerial procedures at the BSC implementation which 

must be managed precisely in such cases: 

 Mobilization: implementation of a change in all parts of the organization 

through top management and their personal example. 

 Strategy execution: designing the strategy maps, Balanced Scorecard system, 

intentions, objectives, measures, tasks and executive programs. 

 Alignment of organization: alignment of the organization as a whole, of 

business units, supporting units, external partners and administrative bodies 

according to one strategy. 

 The way of general administration: implementation of the strategy into the 

processes of planning, budgeting, accounts and assessment of management 

performance. 

 Orientation to intangible assets: to develop intellectual capital and human 

capital intensely as its very important part, emphasizing the motivation of 

employees, development of leadership and their total development. 

It is just the alignment of an organization as a whole which appears to be the 

most problematic part avoiding more efficient utilisation of the method in practice. 

The organizations with the highest benefits provided by their new systems of 

performance management based of BSC are much better in the alignment of strategies 

on the level of the whole organization, business units and supporting units. This has 

proven that the system alignment, similarly to the general coordination of the process, 

brings significant advantages. The knowledge on how the system alignment can be 

achieved is of high value because it increases the value of the organization on the 

market and brings benefits for organizations and their stakeholders.  

4.1 THE ORGANIZATION AS A WHOLE IS A SOURCE OF THE VALUE 

System alignment of business units which lead to the creation of a value at the 

corporate level is paid less attention to than to creation of a value at the business unit 

level. The strategy of a business unit describes how it intends to create products and 

                                                 
3
 KAPLAN, R. S. -  NORTON, D. P.: Alignment. Using the Balanced Scorecard to Create Corporate Synergies. 

Boston, Massachusetts , USA: Harvard Business School Press, 2006 
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services which offer a unique and distinguished mixture of advantages for potential 

customers – customer value proposition.  

In order to add value to a set of the organization´s business units and units of 

shared services the organization should achieve such alignment of these operation 

units and units of services to create synergy. This is the area of company or corporate 

strategy which determines how the headquarters of the organization adds value. When 

the company succeeds to align the activities of business and supporting units, it creates 

a source of sufficient value
4
 (enterprise - derived value).  

Financial perspective: How can a business increase the value for shareholders, 

which is brought by the business unit portfolio? The corporate financial strategy deals 

with the matters such as what to invest in, when to draw profit, how to balance risk 

and how to create investor brand. Companies create value especially due to their 

ability to allocate capital between their business units. The value of the corporate level 

of some diversified companies is in the ability to operate the internal capital market 

which is economically much more efficient and effective than if every separate unit 

operated as an independent, publicly tradable company. The corporate headquarters of 

different companies, besides trying to achieve financial synergy thanks to perfect 

allocation of resources and proper processes, have an important role at creating 

synergy between other three perspectives of the Balanced Scorecard system.  

Customer perspective: How can a business, within the whole organization, 

share its interface with customers in order to increase the total value for customers?  A 

satisfied customer is a precious asset. The value of goodwill achieved by positive 

customer relations changes into potential of repeated purchases and spreading of the 

positive relation to other products and services provided by the company, especially to 

those ones offered under the same make.  

Perspective of internal processes: How can an organization manage the 

processes of particular business units (SBU- Strategic Business Unit) in order to get 

savings from the total extent of activities or integration of the value chain? Big 

organizations have the opportunity to make savings from the extent of the activities 

and thus to increase their competitive advantage and value for shareholders. Each 

organization consisting of more businesses (units) can get savings from the extent if 

they focus on the processes required jointly by more of their business units.  

                                                 
4
KUCHARČÍKOVÁ, A.,VODÁK J.,ĎURIŠOVÁ, A.,TOKARČÍKOVÁ E., JACKOVÁ A.,KOZUBÍKOVÁ Z.: 

Efektivní výroba – využívejte výrobní faktory tak, aby abyste byli připraveni na změny na trzích.,CPress 2011 



 

-176- 

II/2012 

Learning and growth perspective: How can a company develop and share its 

intangible assets? The biggest area of opportunities where the corporate headquarters 

can have a useful role is development and sharing of key intangible assets: people, 

technology, culture and leadership potential. The intangible assets have become a new 

effective factor of business strategy. For the organizational headquarters it means an 

opportunity and a task – its departments should manage their intangible assets by the 

manner which creates synergy and sustainable competitive advantage.  

The continual steps of the system alignment represent a process which starts 

when the headquarters formulates a corporate value proposition which creates synergy 

between the operation units, supporting units and external partners.  

Besides the concept and strategy the process of system alignment is needed to 

create synergy. That should form a part of the annual management cycle. The process 

should be cyclic and should run downwards. The target corporate synergies are 

defined at the top level and subsequently executed in business units. A head employee 

from top management who will coordinate the process of the system alignment should 

be designated – it is a task for strategy management department.  

The organization should also take care about the system alignment of activities of 

employees and management processes with the strategy. Organizations should apply 

such active programs of communication with employees, their education, motivation 

and alignment of their activities with the strategy. They should focus on allocation of 

resources, determination of goals, project management, accounts and performance 

reassessment.     

Balanced Scorecard – can serve as a system of alignment of the organizational 

strategy and structure. The strategy passes the structure and systems (Structure Follow 

Strategy) and the strategy at a corporate level is a basic reason why more business 

units are operated within the same organizational entity. The strategy should arise 

from the advantage of an organization as an arranged grouping of businesses. Such 

organization should show a corporate value proposition – as the headquarters creates 

bigger value with business units which it owns and operates than their competitors 

would be able to create with the same set of business units or if such business units 

operated separately. Four perspectives of BSC provide a natural way to divide 

different corporate value proposition which can contribute to the synergies at the level 

of the organization as a whole. 

4.2 UTILISATION OF INTANGIBLE ASSETS IS A SOURCE OF SYNERGY  

In global economy based on knowledge intangible assets - such as human 

capital create often more than eighty percent of company value. The transformation of 
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intangible assets into tangible results means a new way of thinking for most of the 

companies. The companies which manage this process borne and spread mostly by HR 

department are able to create a significant competitive advantage.  

Improvement of market position of an organization is often a time-consuming 

and intellectually demanding process. In general we can say that the total company 

value is made of financial and intellectual capital. The financial capital is represented 

by financial assets in form of money and securities.  

The intellectual capital means organized knowledge used to create the company 

wealth. It contains e.g. patents and protected technology. It is the ability to transform 

knowledge and intangible assets into a source of wealth.  

M. Armstrong has defined the intellectual capital as reserves and flows of 

knowledge available in the organization. Such knowledge may be considered as 

intangible sources which, together with tangible sources (money, tangible assets), 

create a market or total company value. The term intellectual capital means the 

combination of human and structural capital.  

Intellectual capital 

Traditional approaches of assessment of business results are based on the 

financial approach of historical costs. In such a case there is only a little number of 

intangible assets included in financial accounts. The records on what happened with 

the costs in the past can be a useful starting point in the assessment of the business 

performance, however, without the information which looks ahead is the offered 

picture of business performance incomplete.  

More general definition of the intellectual capital arising from the project 

Meritum
5
 says that: “The intellectual capital is a combination of human capital, 

structural capital and capital of relationships”. The project had the following goals: 

 to set a simple classification scheme for intangible assets, 

 to list systems of management and control of companies to identify the practice 

of intangible assets measurement, 

 to assess the importance of intangible assets for the operation of capital 

markets, 

 to create a directive for measurement and recording of intangible assets. 

The directive for measurement and recording of intangible assets has also stated 

the understanding of particular components of the intellectual capital. 

                                                 
5
 Meritum – výskumný projekt 1998-2001 za podpory Európskej komisie  (www.uam.es/meritum) 
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Good management and support of culture facilitates the strategy execution in 

the essential manner. The primary goal of development of such assets is to ensure their 

system alignment with the corporate strategy. Managers should know the strategy 

which they are going to activate their organization to and they should create the values 

which support the strategy.  

Companies can create the value the source of which is a company as a whole 

through the improvement of the development of the human capital in all their 

business units. The corporate BSC system of a holding company which manages their 

internal labour force market actively should contain the objectives related to rotation 

of key employees between the business units and to the way of promoting them where 

they pass from one unit to another at the same time.  

The source of the biggest advantage is focus on strategic competencies. Many 

organizations form a specialized function of a main director for development and 

education of employees in order to achieve this objective. Strategic competencies are 

abilities and knowledge which the employees should learn to support the strategy. The 

investment in education and development of employees is the real initial point of every 

long-term and sustainable change. The ability to improve business processes which 

support value proposition for customers depends, in case of the organization working 

with knowledge, on the ability and willingness of employees to change their 

approaches and to apply their knowledge to strategy. Therefore the organizations 

which want to achieve success of their strategies, should know, which competencies 

are necessary. They should evaluate the current level of strategic skills and to prepare 

the programs which fill the gaps and shortcomings in the profile of the competencies 

of the organization. 

Organizations have started to define the families of strategic positions or 

competency clusters connected with particular strategic processes recently. Since they 

determine the groups of important strategic positions the organizations can be sure that 

they develop right competencies – those ones which strengthen the strategic results. In 

order to overcome the shortcomings in strategic competencies a few approaches may 

be used: hiring of new people, training, carrier development planning and cooperation 

with outsourced employees. The correct combination of such approaches will be given 

by a strategy schedule as well as by the flexibility enabled by available sources of 

abilities. The approaches of the talent management are a big help at work with 

human capital within the above mentioned ideas.   

Also very different business units with different target groups of customers and 

different value propositions do a lot of similar or identical processes (regular wage 

agenda, monthly accounts, annual performance assessment, expedition activities, 
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collection of money and time planning). Thanks to sharing of the information of 

common processes the company has more opportunities to know the best procedures 

which can be then implemented in all business units quickly. Utilisation and sharing 

of knowledge of the best procedures will be faster and using significantly lower costs 

than if independent companies enter into agreements between each other on 

performance of the repeated benchmarking studies. In case of sharing of knowledge 

the better and more various the company, the higher the probability that the innovation 

of a process which brings benefit and advantages in all company business units will 

occur.     

The portfolio of the strategic services of an HR department should be focused 

on strategic skills development programs. Such programs determine and develop 

personal abilities important for success of the organization. Such programs also 

contain determination of strategic work positions, creation of competence profile for 

such groups of functions, analysis of differences between the requirements of such 

work positions and available abilities and preparation of training programs for 

employees intended to overcome the detected differences.  

Organizational development and development of leadership potential is 

important – the programs focus on the development of head employees, on the support 

of team work, on strengthening of synergies within the organization, on the 

improvement of climate in the organization and strengthening of its values. This theme 

can include the initiatives such as competence model of head employees, organizing of 

development programs for head employees, planning of succession in head positions, 

preparation of a rotation plan and key employees´ development plan, development of 

culture and values, sharing of approved practical procedures and systematic informing 

of all employees on the strategy.  

A continuous process of performance measurement and management is 

important too. They are the programs which define, stimulate, assess and reward the 

performance of individuals and teams. They contain especially the assistance for 

individuals and teams in specifying of their performance objectives, assessment of the 

performance of individuals and teams and rewarding of employees with strategic 

objectives and assistance in the management of changes.  

More and more companies have been joining partnerships in order to get access 

to abilities which they do not have and to ensure growth on new markets and in new 

regions. To share common indicators and sets with partners in the alliance is not 

natural. Each party has their own recording procedures and their own indicators and 

each of them brings their own ideas to the alliance. Overcoming of such information 

and motivation asymmetry requires an open process where particular parties express 
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their intended contribution to the alliance clearly in form of a document which 

includes the principles, rules and strategic reasons to enter into alliance.  

A lot of fusions fail because a new company cannot integrate two management 

teams, two strategies, two information systems and two different sets of management 

processes into one operation entity which could achieve the expected synergy benefits. 

The basic reason of poor performance in the period following the fusion is the fact that 

the companies focus on cost saving too much and they do not focus on the increase in 

revenues. Some companies originating from a successful fusion focused on 

strengthening of customer relations in order to increase revenues, particularly through 

keeping of key employees who will contribute to their creation the most.  

Top managers of partnership companies join the processes of strategy maps and 

BSC system creation. The strategy map, BSC system of indicators and directional 

tasks and commonly approved and source-provided initiatives create a clear plan of a 

process for the director of the alliance and a perfect tool of ownership administration 

of the common business project for the participating companies.  

5 CONCLUSION 

System alignment of a larger organization is a process of alignment of how 

different parts of the organization (strategic business units or organizational units) 

coordinate their activities in order to achieve mutual integration and synergy effects. 

Companies in automotive industry and logistics appear to be especially suitable for 

the implementation since they are primary and strategic processes, where the system 

alignment may contribute to successful, efficient and dynamic management 

significantly.   

Strategy maps and BSC methods provide management with a mechanism which 

enables the description of strategy at all organizational levels and their interconnection 

from one level to another one. It also measures the extent in which business units fulfil 

the tasks requiring inter-unit team cooperation. This approach is a higher level of 

utilisation of the Balanced Scorecard method for larger organizations. The advantage 

is that the principles in the organization of this type (a holding, alliance) are used at all 

level, thus they are known and the principles of the use are the same, which is a big 

advantage.  

Focus on the intellectual capital, its development and proved principles of BSC 

provide preconditions for success for the organization. The approaches of the system 

alignment can be used also at smaller businesses which operate on the basis of 

strategic business units.   
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The above mentioned systems approaches both based on the separate Balanced 

Scorecard for a company and the processes of system alignment for organizations 

integrate other approaches and methods (some of them have been stated above) which 

lead to better utilisation of production factors. It is essential to do the right things at 

first – direction, strategy, system approach and then to do the things right – the 

approaches and methods leading to partial better utilisation of production factors, that 

is the core of achieved synergy effects and the source of economic value.      

The principles of the Balanced Scorecard method are clear for many people and 

they seem to be quite simple which misleads to the idea that their implementation is 

simple too. However, the contrary is true. The implementation requires a lot of effort 

for a change of thinking and change of attitudes which is very hard, especially in cases 

when the organization has good results. It needs courage to ask unpleasant questions 

regarding to the future of the company and its future results regarding to particular 

stakeholders. Moreover it requires work intended to develop the intangible assets of 

the organization.  

This article represents one of the outcomes of the VEGA 1/0992/11 project. 
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Resumé: 

System alignment of an organisation is a difficult process when the parts of the 

organization (business units) coordinate their activities in order to achieve their 

mutual integration and synergy effects. This approach is the highest level of the 

Balanced Scorecard methodology used for larger organizations. The papers focus on 

utilisation of strategy maps at work with strategy, on the importance of intellectual 

capital and intangible assets when creating synergy effects.  

The above mentioned systems approaches, both the ones based on Balance 

Scorecard for a company and  the approaches of system alignment for organizations 

integrate the approaches and methods which lead to better utilisation of production 

factors. It is essential to do the right things at first – direction, strategy, systems 

approach and then to do the things right.     
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