
ABSTRACT
The contribution includes the necessity to analyse 

the potential of the regions in terms of rail passenger 
transport. The main research goal is to propose a new 
concept of determination and evaluation of the particu-
lar factors, which evaluate the region potential. Several 
research methods are used in research, for example the 
brainstorming methods, methods of expert estimate, and 
especially point evaluation method. Firstly, the factors 
influencing the traffic potential are defined and exam-
ined. Secondly, specific ways of monitoring and evaluat-
ing particular factors are proposed. The research results 
form the basis of a new methodology for traffic potential 
determination in regions. Subsequently the mentioned 
methodology is applied in practice to the selected region-
al railway line in Slovak Republic. The potential of this 
region is expressed by coefficient values of the chosen 
factors. For example, coefficient of the number of inhab-
itants is 2.69 and the average value of the adjacent co-
efficient of the railway stations and stops availability is 
1.92. The details are explained in the fourth chapter. The 
proposals and outputs including practical application 
represent a new innovative way for region evaluation 
which has so far not been used anywhere. It can help 
plan and organise traffic service in the regions.

KEYWORDS
railway transport; potential; region; attractiveness;  
factors.

1. INTRODUCTION
Nowadays it is necessary to support public pas-

senger transport in all countries and regions because 
its performance over the past years has been reduced 
to the detriment of individual motoring, which is 

much more popular than the mass public transit of 
persons. Travel speed and performance, their im-
pact on the environment or energy consumption, 
have a significant impact on the sustainable devel-
opment of the society and particular regions. There-
fore, it is necessary to understand and analyse in de-
tail the transport processes and needs of passenger 
transport in each region. Quality transport system 
and infrastructure contribute to the development of 
industry, agriculture, and other national economic 
sectors. This development must be ensured in all 
regions to achieve the comprehensive development 
of the state. Therefore, it is important to properly 
determine the potential of the particular regions and 
make full use of it [1].

It is possible to determine the potential of the re-
gions from several perspectives and points of view. 
The aim of the research is to propose a new meth-
odology of the region evaluation. The contribution 
deals with the traffic potential of the regions while 
monitoring several factors (geographic, demograph-
ic, economic, and tourist) which affect the transport 
attractiveness and traffic flows in the regions. Partic-
ular methods of determining it, including a proposal 
of new methods and their practical application, are 
described in the next chapters. The aim of the con-
tribution is to define and apply the new methodolo-
gy in practice of the traffic potential determination 
in the regions. The traffic service should be planned 
with the emphasis on rail transport which must be 
the main transport system and the key element of a 
sustainable passenger transport system [2, 3].
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ly with a great difference between travel demand 
and transportation offer. This difference is reflect-
ed in the whole economic balance of the lines of 
the service there, resulting in an essential input for 
the assessment of rail system efficiency. This pa-
per is the conclusion of the research and develop-
ment project of the Czech Technical University in 
Prague (CTU), Faculty of Transportation Sciences 
(hereinafter: the Project), which aims to analyse 
the current status and potential of the regional rail-
way network in the country. The paper presents the 
characteristics of that segment of the Czech railway 
network from the perspective of all scopes evaluat-
ed within the Project. A general multi-branch cat-
egorisation of regional lines is proposed, arising 
from their technical and economical parameters, as 
well as potential for travelling [6].

In the study by Clewlow et al. [7] it is con-
cluded that new mobility solutions such as envi-
ronment-friendly, ecological, and electric cars 
or e-scooters could help urban transport systems 
become more equitable in those traditionally un-
derserved areas and help communities gain access 
to more transportation services. It is very import-
ant to support the idea that e-bikes should replace 
short and medium distance car journeys and con-
tribute to reducing traffic congestion and pollution 
in urban areas because they place less demand on 
road space and produce zero emissions whilst in 
operation [8]. Article [9] examines the impact of 
the introduction of electric buses and their impact 
on mobility. It discusses the advantages, disad-
vantages, charging, and their overall sustainabili-
ty in operation. Article [10] examines the failures 
of electric railways in the selected city and their 
impact on the urban mobility of the population. 
It proposes an alternative use of taxi services or 
buses as a consequence of operational traffic man-
agement.

Infrastructure planning is also very important 
for transport development in regions. These prob-
lems are connected with capacity issues. More de-
tails about the railway infrastructure capacity es-
timation are mentioned in [11, 12]. There are also 
lots of articles and scientific studies which have 
been written about the transport service of a certain 
area or region and other things related to it. Paper 
[13, 14] brings a model of serving the area by bus 
and railway transport within the public transport. 
Based on mathematical models, it tries to maintain 
an even service of urban areas with the optimal 

2. LITERATURE REVIEW
For proper determination of the traffic poten-

tial in the regions and subsequent determination 
of the suitable traffic service in them, it is import-
ant to examine and research the modal shift, sus-
tainable transport system, mobility in cities and 
regions, traffic service in regions, supporting pub-
lic passenger transport in regions, and also use of 
the electromobility and other environmentally 
friendly transport modes, mainly rail transport for 
transport development in the regions. There are 
many scientific publications that deal with this 
topic. 

Regional railway transport is one of the most 
important aspects that on the one hand contributes 
to the economic development of a region, but on 
the other hand can reduce the quality of life with 
a disproportionate use of transport modes, mainly 
in larger agglomerations. In the view of society, 
regional transport is an important contribution to 
improving the quality of life of the citizens in the 
region, as well as its competitiveness and opti-
mal use of public resources. This paper examines 
regional railway transport in the Slovak Repub-
lic with respect to different indicators (transport 
performances, operators, regional railway line 
length, financing). It aims to understand the fac-
tors that influence the economic and social effi-
ciency of regional railway transport. The research 
was focused on a regional railway line because, 
when it comes to the main railway line, the costs 
of the infrastructure for regional and other rail-
way transport cannot be separated. The case study 
was performed in the Žilina region where districts 
with different living standards are located. The 
research shows interesting results. The regional 
railway line located in the region with a lower 
living standard showed the best utilisation and 
the lowest loss. We suggest a synergy aspect for 
operating a regional railway line which considers 
the economic and social factors and interrelation-
ships among subjects participating in the rendi-
tion of regional railway transport services [4]. 

The role of transport in population and em-
ployment changes has long been debated in the 
context of urban development, suburban sprawl, 
decline of central cities, and inter-/intrametropol-
itan accessibility [5].

There is a significant number of railway net-
works within many Central and East European 
countries operated only by regional lines, usual-



Dedík M, et al. Traffic Potential Evaluation of the Regions in the Context of Rail Passenger Transport – A Case for Slovak...

Promet – Traffic&Transportation, Vol. 34, 2022, No. 2, 309-321 311

 –  analysis and description of factors influencing 
the potential of the territory,

 –  scientific principles for determining the poten-
tial of a territory.

3.1 Analysis and description of factors 
influencing the potential of the 
territory

Firstly, it is important to define all relevant 
factors that may affect the potential of the area or 
region. The potential of the region means its attrac-
tiveness from several points of view. As mentioned 
in the introduction, the contribution deals with the 
traffic potential of the regions while mostly mon-
itoring geographic, demographic, and economic 
factors. These factors significantly affect the trans-
port attractiveness and traffic flows in the regions. 
The contribution focuses mainly on the rail pas-
senger transport potential in the regions [22].

The most important factors influencing the rail 
passenger transport potential of the region are 
briefly described below and shown in Figure 1. A 
more detailed analysis of the factors is given in 
subchapter 3.2 [23]:
a) Number of inhabitants in the monitored area – 

This factor is expressed by the number of in-
habitants in the certain region. In the case of 
evaluation of the region in the context of rail 
passenger transport, it is necessary to consid-
er the population of all settlements (villages, 
towns, cities) situated on the monitored railway 
line. The higher the population, the higher the 
traffic potential of the region.

b) Availability of the railway stations and stops 
– This factor is expressed by the distance (in 
kilometres or metres) of the railway station or 
stop from the centre of the settlement. The low-
er this distance, the higher the traffic potential.

c) Attractiveness of the monitored region – This 
factor consists of several fields. It is influenced 
mainly by size and importance of the settle-
ment, the number of jobs, the number of institu-
tions for meeting the basic needs of the inhab-
itants, and the number of tourist centres. The 
more such possibilities, the higher the potential 
of the region.

d) Overlapping the railway line and the road com-
munication – This factor can be expressed by 
many ways, details are explained in the second 
part of the third chapter.

use of transitional links. Review [15] deals with 
the serviceability of areas with a low population 
density by bus and rail. It compares the advantag-
es and disadvantages of these types of transport. 
Based on the calibration model, it tries to create 
an optimal operator structure. The article is also an 
excellent basis for understanding and reassessing 
the need for concurrence of bus and rail transport. 
Paper [16] is exploring transport options for large 
agglomerations in Canada. Several variables are 
presented there on the basis of which this trans-
port service should be implemented. Paper [17] 
analyses the possibility of innovating a sustain-
able transport system in a certain Italian region. 
It uses the 2009 economic crisis and the current 
COVID-19 pandemic as restrictive conditions. 
Paper [18] deals with the walking distance to the 
nearest public transport stop. The article describes 
the importance of this availability in the context 
of gradually reducing the preferences of individual 
motoring. Next important topics to consider and 
develop are railway investment and its impact on 
regional development and also transport system in 
rural areas [19, 20].

There are lots of unexplored facts in the railway 
passenger transport and railway transport geogra-
phy, so scientific focus of the contribution will be 
oriented to new progressive proposals in this field 
of transport science.

3. METHODOLOGY OF THE REGION 
EVALUATION
For optimal determination of the potential of 

the certain area or region, it is a priority to identi-
fy all relevant factors that influence this potential. 
Subsequently, it is necessary to be able to correctly 
determine these factors and to quantify the quanti-
fiable ones correctly. Based on the outputs, it will 
then be possible to determine a comprehensive 
universal and generally applicable methodology 
for assessing the potential of a certain area. Var-
ious professional procedures and scientific meth-
ods will have to be used for this determination. 
Subsequently, the methodology will be applied to 
a selected region in the Slovak Republic. Within 
the proposal of the methodology and practical ap-
plication, certain progressive ideas from the paper 
[21] were used for inspiration. 

The proposed procedure consists of two 
sub-proposals:
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Electric potential determination and mentioned 
gravitational models are the inspiration for the cre-
ation of the following formula, which can be con-
sidered as a new progressive gravitational method 
applicable in regional rail transport. The resulting 
form of the proposed formula for the calculation of 
the transport potential (Kp) can be marked as a fur-
ther modification of Lill's gravitational model. Its 
form and principles were described and explained 
in detail in publication by [23]. The formula is as 
follows:

K L
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n

n
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where:
Kp – traffic potential coefficient [population/km2],
An – the number of inhabitants of the n-th seat of  
   the monitored area [piece],
Dn – availability of the n-th railway station and  
   stop – its distance from the centre or from its  
   middle [piece],
L  – length of the railway passenger transport  
   route [km].

The new proposed system of traffic potential 
determination will not be based on any mathemat-
ical formulas. The point method is primarily used. 
Using this method, there are assigned points for all 
factors from the selected point scale. The method of 
induction and brainstorming is mainly used for the 
point evaluation of individual factors and the subse-
quent creation of a point scale.

3.2 Scientific principles of traffic potential 
determination

Many scientific principles and subsequent ex-
pertise which is possible to apply in transport pro-
cesses and transport geography come from general 
scientific knowledge in mathematics, physics, or 
other scientific disciplines. The best known exam-
ple is the use of Newton's law of gravitation. After 
modification, it can be used in transport sciences.

It is also possible to determine the traffic po-
tential from the existing physical laws and formu-
las. An important starting point for traffic potential 
determination should be the electric potential. The 
electric potential is a scalar physical value that de-
scribes the potential energy of a unit electric charge 
in a constant electric field. It is the potential of the 
electric field, the amount of work required to trans-
fer the unit electric charge from the reference point 
with zero potential to a given location. A place with 
zero potential (reference point) is usually taken to 
be either an infinitely distant point (common for 
other potentials, for electricity usually only in theo-
retical problems) or the Earth's surface. We consider 
the Earth or material points connected to the Earth 
to be places with zero levels of electric potential en-
ergy. Electric potential energy refers to the system 
of both charges – the charge that forms the electric 
field and the charge that moves in this field. The ra-
tio of the electric potential energy Ep, the positive 
electric charge Q0 at this point, and the magnitude 
of this charge determine the electric potential Φ0 at 
a given point in the field. We can also assume that 
the potential energy Ep is equal to the work done  
W (Ep=W) [24]:

Overlapping the
railway and the road

communication

Availibility of the
railway stations

and stops

Traffic
potential

Attractiveness of
the monitored

region

Number of
inhabitants in the
monitored area

Figure 1 – Synergistic effect among the factors
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bal description. The scale intervals of individual 
levels have been created using the brainstorming 
methods and on the basis of an expert estimate. It 
is possible to use it in particular regions and areas 
where rural settlements predominate. Therefore, it 
is suitable for use, for example, on a regional rail-
way line where there are lots of villages and small 
towns, and not in long-distance passenger trans-
port which connects only big towns and cities.

After evaluating and assigning the coefficient 
to all settlements in the monitored region, it is nec-
essary to make a comprehensive assessment of the 
population factor. The procedure will be such that 
the average will be calculated from the particular 
adjacent coefficients of all settlements. The aver-
age value of all coefficient values can be in the 
range from 1 to 5. Subsequently, it is necessary to 
make the even mathematical distribution of all val-
ues into 5 final levels. These levels will be the ba-
sic output of the population factor evaluation in the 
monitored region. Their values and description are 
in Table 2. Interval width for particular coefficient 
value levels is calculated according to the follow-
ing formula:

The method of induction is a scientific method, 
which is one of the main cognitive procedures and 
the most important form of the reductive reason-
ing. Induction is one of the basic forms of com-
bining ideas, in which a number of specific unique 
and special procedures lead to general conclu-
sions. Brainstorming as a creative thinking meth-
od was used to solve various problems using the 
generation of progressive ideas and thoughts. The 
main goal is to generate as many ideas as possible 
and then choose the best ones by using imagina-
tion. The original solution should then be followed 
as soon as possible. The Delphic method is also 
based on brainstorming. It is an expert prognostic 
method which requires a group solution of a cer-
tain problem, based on the opinions, estimates and 
solutions of groups of selected experts. The men-
tioned point method can especially be used for the 
number of inhabitants factor in the monitored area 
and the availability of the railway station and stop. 
The new concept of particular factors evaluation 
influencing the transport potential is presented in 
the following subchapter.

Number of inhabitants in the monitored area
This factor is very closely related to the factor of 

demography, while it is appropriate to examine the 
composition of the population on the basis of age, 
education, and other important parameters. The 
mentioned model takes into account the number 
of inhabitants of individual settlements, villages, 
and towns that are located in the monitored region 
near to the railway line. This amount is directly 
proportional to the traffic potential. The higher the 
number of inhabitants of individual settlements in 
the monitored line section, the higher the transport 
potential. This idea is based on the general basis of 
gravitational models or methods.

Table 1 contains the division of the particular 
settlements population into 5 different levels. Each 
level has an adjacent coefficient (1–5) and a ver-

Table 1 – Levels of the number of inhabitants

The number of inhabitants Adjacent coefficient Verbal expression

0–499 1 Small villages, their traffic potential is low.

500–999 2 Slightly larger villages, their traffic potential is not too high.

1,000–1,499 3 Medium-sized villages with medium high potential.

1,500–1,999 4 Slightly bigger villages with catchment character, their traffic potential is 
slightly higher.

2,000 and more 5 Large villages or towns, catchment area of the region, their traffic poten-
tial is relatively high.

Table 2 – Levels of the final coefficient values and its verbal 
expression

Final coefficient 
value levels Verbal expression

1.00–1.79 Population of the region is relatively 
low

1.80–2.59 Population of the region is slightly 
lower

2.60–3.39 Population of the region is  
medium-high

3.40–4.19 Population of the region is slightly 
higher

4.20–5.00 Population of the region is relatively 
high
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lar availability values into 5 different levels. Each 
level has also an adjacent coefficient (1–5) and a 
verbal description. The scale intervals of individu-
al levels have been created using the brainstorming 
methods and on the basis of an expert estimate as 
in the previous case. Specifically, they were based 
on the basic standards of accessibility accord-
ing to the relevant legislation of the EU and the 
Slovak Republic. According to the Decree of the 
Ministry of Transport and Construction no 5/2020 
Coll. § 5 item a) a special accessibility standard 
for suburban transport is defined by expressing the 
maximum walking distance of 1,500 m. In order 
to make it mathematically more advantageous to 
create 5 levels of availability, the stated value was 
increased to 1,600 m and subsequently became the 
lower limit of the last level. Consequently, it was 
mathematically easy to create 4 levels, while the 
fifth level is not bounded from the upper limit

The next procedure will be the same as for the 
previous factor. The average value of adjacent co-
efficients of all railway station and stops availabil-
ities can be in the range from 1 to 5. Subsequently, 
it is also necessary to make the even mathematical 
distribution of all values into 5 final levels as in the 
previous case. These levels will be the basic output 
of the availability of the railway stations and stops 
in the monitored region. Their values and descrip-
tion are in Table 4.

Overlapping the railway and the road  
communication

As road transport represents the most significant 
competition for the rail transport, it is very import-
ant to monitor the concurrence of road communica-
tion with the railway line. For rail transport, it is fa-
vourable when the overlap with the road is minimal. 

h n
b a= -  (3)

where:
h – interval width,
b – upper limit of the interval,
a – lower limit of the interval,
n – number of proposed levels.
This means in practice:

.h 5 1 0 85= =-

Availability of the railway station and stops
Availability of railway station or stop can be ex-

pressed in several ways. The first way of expressing 
availability is the determination of the distance of 
the railway station or stop from the target objects 
of transport, which can be housing estates, indus-
trial centres, or the centre of a town, city, or vil-
lage. This factor is indirectly proportional to the 
transport potential, which means that the closer the 
railway station or stop is to the mentioned objects, 
the higher the frequency of passengers expected on 
them, and vice versa, the further away from them, 
the lower passenger frequency is expected. Even 
if you follow the mentioned factor, which is justi-
fied especially in the case of regional and suburban 
transport where the location of railway stations 
and stops has a significant impact on transport per-
formance. However, in the case of long-distance 
transport and transport service of larger towns or 
cities, the location of the railway station or stop 
does not have a very significant impact on trans-
port performance as in the previous case.

Another important factor is the availability of 
the railway stations and stops. The concept of its 
evaluation is similar to the case of the previous 
factor. Table 3 contains the division of the particu-
Table 3 – Levels of the availability

Availability 
value (km)

Adjacent 
coefficient Verbal expression

0–0.39 1 Distance from railway station or stop to the settlement center is very short, 
availability is excellent.

0.40–0.79 2 Distance from railway station or stop to the settlement center is relatively short, 
availability is very good.

0.80–1.19 3 Distance from railway station or stop to the settlement center is medium long, 
availability is average.

1.20–1.59 4 Distance from railway station or stop to the settlement center is quite long, 
availability is not good.

1.60 and more 5 Distance from railway station or stop to the settlement center is very long, 
availability is poor.
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 – tourism in the region and the settlements,
 – number of jobs and unemployment in the region.

The sub-factor “tourism in the region and the set-
tlements” is based on the assumption that there are 
more tourist attractions in the area, it is possible to 
consider a higher number of tourists, which increas-
es the traffic potential. Exact determination of the 
tourist attractions number is relatively complicated. 
Therefore, the proposed sub-factor is based on the 
number of accommodated tourists in the monitored 
area and districts according to the current Statistical 
Yearbook of Regions. 

The subfactor “number of jobs and unemploy-
ment in the region” is also an important criterion that 
can significantly affect the transport performance as 
well as the transport potential of the territory. The 
more jobs in the monitored area, the assumption is 
that there will be more transport needs in order to 
commute to work. However, in the case of higher 
unemployment in the monitored area, the transport 
potential will decrease. This sub-factor will monitor 
the unemployment rate of the territory. 

4. CASE STUDY FOR SLOVAK 
REPUBLIC 
After the proposal of the theoretical concept and 

methodology for region evaluation, it is important to 
present a quality practical application of the proposed 
issue. The region in the south of central Slovakia is se-
lected as an example. The region is called Novohrad. 
There is an adjacent railway line Lučenec–Utekáč to 
the mentioned region. It is shown in red in Figure 2.

Subsequently, it is necessary to examine the num-
ber of inhabitants in particular villages and towns, 
and the availability of individual railway stations and 
stops. The potential of the region will be examined 
in terms of rail passenger transport, so these two fac-
tors will be detected in the case of settlements where 
the railway line passes. These settlements, their num-
ber of inhabitants, and availability of their railway  

Therefore, the traffic potential should logically be 
the highest between settlements on such railway line 
sections where there are no direct road connections 
or where there are no direct bus services. Monitor-
ing this factor is also strongly justified especially in 
regional and suburban transport, but also in long-dis-
tance transport, where significant competition is 
mainly represented by motorways, expressways, and 
1st class roads, connecting major centres.

The overlapping of bus and rail transport will be 
monitored in particular within the framework of the 
above-mentioned issues. Overlapping is a situation 
where a bus and train connection is operated from 
point A to point B in an interval of five minutes, usu-
ally along the same route. This situation occurs main-
ly because the buyer of railway passenger transport is 
the Ministry of Transport and the buyer of suburban 
bus transport is the self-governing region in many 
countries. In the case of the analysis of the mentioned 
factor, as well as in the comparison of the number 
of connections between particular transport points, 
graph theory will be used. A graph is an abstract 
mathematical object given by a set of vertices V (also 
called nodes) and a set of edges E between the pairs 
of vertices. Within the mentioned research, only ori-
ented graphs will be monitored. The oriented graph  
G=(V, E) is defined by the set of vertices V and the 
set of edges E, which form ordered pairs e=(u, v)  
of vertices from V. A practical example will be given 
in chapter 4 on a specific case [25].

Attractiveness of the monitored region
As part of monitoring the attractiveness of the 

area, it is possible to monitor several sub-factors. 
They relate in particular to the importance of the par-
ticular settlement in terms of individual areas of its 
focus, sectors of the economy, various possibilities, 
and so on. 

For the purposes of this research and the proposal 
of the mentioned methodology, two main sub-factors 
are relevant, which are as follows:

Table 4 – Levels of the final coefficient values and its verbal expression

Final coefficient value levels Verbal expression

5.00–4.20 Availability of the railway stations and stops in the region is absolutely insufficient.

4.19–3.40 Availability of the railway stations and stops in the region is quite poor.

3.39–2.60 Availability of the railway stations and stops in the region is sufficient.

2.59–1.80 Availability of the railway stations and stops in the region is good.

1.79–1.00 Availability of the railway stations and stops in the region is very good.
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stations and stops availability is 1.92 so it belongs 
to the fourth “pale green” level. Availability of the 
railway stations and stops in the region is good.

After the evaluation of these two factors, it is 
possible to analyse the factor overlapping the rail 
passenger transport and bus transport. As men-
tioned in the third chapter, graph theory will be 
used to monitor this factor. The result will be a 
graphical illustration of overlapping.

There are defined particular settlements in the 
graph vertices, and the number of bus connections 
during working days/weekends is defined on the 

stations and stops are shown in Table 5. The table also 
contains the adjacent coefficients to individual val-
ues. Finally, the arithmetic average is calculated from 
these coefficients. Based on the final average coeffi-
cient value, it will then be possible to determine the 
specific level at which the region is located in terms 
of rail passenger transport potential.

Table 5 shows that average value of adjacent coef-
ficient of the number of inhabitants is 2.69 so it be-
longs to the third yellow level. It can be stated that 
the population of the region is medium-high. The 
average value of adjacent coefficient of the railway 

ӦBB

ČD

PKP

MÀV

UZ

Figure 2 – Railway line Lučenec - Utekáč

Table 5 – Evaluation of the factors on the Lučenec – Utekáč railway line

Tariff point Number of  
inhabitants

Adjacent 
coefficient

Availability of 
stations and stops

Adjacent  
coefficient

Lučenec 27,739 5 0.82 3

Opatová pri Lučenci 2000 5 0.30 1

Veľká Ves 441 1 1.10 3

Kalinovo 2,249 5 0.40 2

Breznička 743 2 0.40 2

Zelené 450 1 0.60 2

Poltár 5,584 5 0.30 1

Slaná Lehota 350 1 0.65 2

České Brezovo 464 1 0.52 2

Zlatno 472 1 0.73 2

Kokava nad Rimavicou - Liešnica 100 1 0.40 2

Kokava nad Rimavicou 2,825 5 0.60 2

Utekáč 923 2 0.30 1

AVERAGE VALUE 2.69 1.92
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Saturdays, Sundays, and on holidays (marked with 
the symbol a). There is no connection between the 
selected settlements in the boxes marked in red 
and thus it serves as an alternative for use in rail-
way transport. Figure 3 graphically shows the prob-
lem of overlapping of bus and rail transport on the 
Lučenec–Utekáč railway line (in this direction) 
using an edge-oriented digraph.

graph edges. Firstly, it is necessary to prepare a 
matrix in tabular form (Table 6), which aims to 
clearly display the examined parameters.

The first number in the table indicates the num-
ber of connections between two settlements on a 
working day (indicated by the symbol Ω in the 
timetables). The second number indicates the num-
ber of connections between the two settlements on 

Table 6 – Matrix of bus and rail transport overlapping on working and free days
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Figure 3 – Graphic representation of overlapping
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book of the Regions of Slovakia, chapter Tourism, 
scheme M 18-1 expressing the number of visitors 
in accommodation establishments in individual dis-
tricts for the years 2017 and 2018 (see Figure 4).

Particular districts are divided into four colour 
groups according to the number of visitors. The re-
gions marked in dark are among the most attractive 
for tourists, which is very important to take into 
account when planning traffic services in the rail-
way lines and to ensure optimal connection of tour-
ist attractions in them [26, 27]. Figure 4 shows that 
Lučenec district attractiveness in terms of tourism is 
below average, whereas the monitored district was 
included in the second worst tourist attractiveness  
level of four levels based on relevant statistical data 
in 2018 and in the first worst tourist attractiveness 
level in 2017. Poltár district attractiveness in terms 

This matrix shows the connections between set-
tlements by buses. To eliminate the overlapping, 
it is necessary to find the conformity between the 
operation of trains and buses in different time posi-
tions. There are red and black numbers. Black num-
bers represent the number of direct bus connections 
between particular settlements during working days 
and red numbers represent the number of direct bus 
connections between particular settlements during 
Saturdays, Sundays, and holidays.

The last observed factor is the attractiveness of 
the monitored region which consists of tourism in 
the region and unemployment in the region. If we 
want to examine these subfactors, it is necessary 
to define districts where the railway line is located. 
These are the districts of Lučenec (LC) and Poltár 
(PT). Tourism in all Slovak regions are shown in the 
Figure 4. There are outputs from the Statistical Year-

Number of visitors
430–17000
17001–33000
D

SR: 5596407

33001–78000
78001–663590

0 50 km

a) Visitors in accommodation establishments in districts 2018
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526–16100
16101–31100
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SR: 5375475
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0 50 km

b) Visitors in accommodation establishments in districts 2017

BA BAKE KE

Figure 4 – Tourism in particular districts in Slovakia in 2018 and 2017 [26, 27]
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Figure 5 – Labour market in particular districts in Slovakia in 2017 and 2018 [27, 26]
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comprehensively not a very attractive region in the 
Slovak Republic. This fact must be taken into ac-
count when planning transport services in the region.

However, the most important thing to consider is 
rail transport as the main transport system in this re-
gion. Therefore, it is necessary to link the assessment 
of the regions attractiveness with the system of traffic 
service planning. The contribution proposes a new 
innovative methodology for traffic potential evalu-
ation of the regions in the context of rail passenger 
transport. The main advantage of the methodology is 
the possibility to quantify precisely the final value of 
the monitored region potential. Subsequently, this re-
gion can be assigned to one of the five proposed lev-
els. At the same time, there is a significant practical 
contribution to propose the traffic services concept in 
the region. Other insights and implications point out 
that the mentioned methodology is universal with the 
possibility of use in regions around the world. The 
theoretical benefits mainly consist in the enrichment 
of the transport processes science, specifically in the 
proposal and application of new elements of the point 
evaluation method. Some similar proposals were 
presented in many publications, but it is necessary to 
propose new ways with higher quality features. Em-
phasis must be placed on a sustainable environmen-
tally friendly transport system. It is also appropriate 
to consider electromobility, electric buses, and other 
modern systems and means of transport. All the ideas 
will be the subject of further scientific research by the 
authors in the future.
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of tourism is significantly below average whereas 
the monitored district belonged to the first worst 
tourist attractiveness level in 2017 and 2018. 

As in the case of the previous sub-factor, the sec-
ond sub-factor – number of jobs and unemployment 
in the region – will also be based on the Statistical 
Yearbook of the Regions of Slovakia, chapter La-
bour market, scheme M 3-1. There is also a compar-
ison of particular districts in Slovakia in 2017 and 
2018. In this case, the light-marked districts repre-
sent a low unemployment rate, so it is possible to 
consider higher traffic potential and traffic flows in 
them, especially for daily commuters, which must 
also be taken into account when planning traffic ser-
vices [26, 27].

On the basis of Figure 5, where attractiveness in 
terms of number of jobs is shown, it can be stated 
that both districts are also significantly below aver-
age. Both monitored districts belonged to the group 
of districts with the highest unemployment of four 
groups based on relevant statistical data in 2017 and 
2018.

5. CONCLUSION
The contribution dealt with the proposal of a new 

methodology for the regions evaluation in the context 
of regional rail passenger transport. Professional and 
scientific studies and contributions were analysed in 
the first part of the article, which address the issue 
of region attractiveness and subsequently transport 
planning and transport services. Based on that, a new 
concept of assessing the regions attractiveness was 
subsequently proposed. This concept was based on 
the identification of four main factors. There is a sig-
nificant synergistic effect among them. Each factor 
had its own way of being analysed and evaluated. 
Subsequently, the evaluation of these factors was 
performed in a specific region. The main purpose of 
the contribution was to point out the traffic potential 
of the region in terms of the potential of regional rail 
passenger transport. An analysis of the above factors 
was subsequently prepared on the Lučenec–Utekáč 
railway line from this point of view. The average 
value of the adjacent coefficient of the number of 
inhabitants is 2.69, so it belongs to the third yellow 
level. The average value of adjacent coefficient of the 
railway stations and stops availability is 1.92, so it 
belongs to the fourth “pale green” level. Evaluation 
of the factors in the region showed that this region is 
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HODNOTENIE PREPRAVNÉHO  
POTENCIÁLU REGIÓNOV  
V KONTEXTE ŽELEZNIČNEJ OSOBNEJ  
DOPRAVY – PRÍPADOVÁ ŠTÚDIA  
PRE SLOVENSKÚ REPUBLIKU

ABSTRAKT
Za ostatné roky bolo prijatých viacero opatrení na 

komplexný rozvoj jednotlivých regiónov vrátane vere-
jnej osobnej dopravy v nich. Hlavným cieľom je vytvoriť 
trvalo udržateľný systém verejnej osobnej dopravy vo 
všetkých regiónoch ako plnohodnotnej alternatívy k in-
dividuálnej automobilovej doprave. Uvedený príspevok 
poukazuje na nevyhnutnosť analyzovať potenciál región-
ov v podmienkach železničnej osobnej dopravy. Jeho 
základným výskumným cieľom je návrh nového konceptu 
stanovenia a hodnotenia určitých faktorov, na základe 
ktorých je následne možné hodnotiť potenciál regiónu. V 
rámci výskumu je použitých viacero výskumných metód, 
napríklad metóda brainstormingu, Delfská metóda, 
metódy expertného odhadu, metódy indukcie, no na-
jmä bodová metóda hodnotenia. V prvej časti príspevku 
sú definované a vysvetlené faktory vplývajúce na pre-
pravný potenciál. V ďalšej časti sú navrhnuté špecifické 
spôsoby sledovania a hodnotenia jednotlivých faktorov. 
Výsledky výskumu sú základom novej metodiky pre sta-
novenie prepravného potenciálu v regiónoch. Následne 
je uvedená metodika prakticky aplikovaná na vybranú 
regionálnu železničnú trať v Slovenskej republike v 
regióne Novohrad. Potenciál predmetného regiónu je 
vyjadrený prostredníctvom hodnôt koeficientu vybraných 
faktorov. Napríklad koeficient počtu obyvateľov je 2,69 
a priemerná hodnota priľahlého koeficientu dostupnosti 
železničných staníc a zastávok je 1,92. Detaily výpočtov 
sú vysvetlené v štvrtej kapitole. Návrhy a výstupy meto-
diky vrátane jej praktickej aplikácie ponúkajú nový ino-
vatívny spôsob pre hodnotenie regiónov, ktorý zatiaľ ne-
bol nikde prezentovaný. Uvedené výstupy môžu pomôcť 
k efektívnejšiemu plánovaniu a organizovaniu dopravnej 
obsluhy v regiónoch.

KĽÚČOVÉ SLOVÁ
železničná doprava; potenciál, región; atraktivita;  
faktory.

REFERENCES
[1] Senbil M, Yetiskul E, Gokce B. Impact of Izban on 

neighborhood population change in the Izmir City re-
gion. METU Journal of the Faculty of Architecture. 
2020;37(1): 199-223. doi: 10.4305/METU.JFA.2020.1.3.

[2] Dahlan AF, Fraszczyk A. Public perceptions of a new 
MRT service: A pre-launch study in Jakarta. Urban Rail 
Transit. 2019;5(4): 278-288. doi: 10.1007/s40864-019-
00116-0.

[3] De Ona J. Understanding the mediator role of satisfac-
tion in public transport: A cross -country analysis. Trans-



Dedík M, et al. Traffic Potential Evaluation of the Regions in the Context of Rail Passenger Transport – A Case for Slovak...

Promet – Traffic&Transportation, Vol. 34, 2022, No. 2, 309-321 321

dex to evaluate employment impacts in isolated re-
gions now restored to the rail network. Transportation 
Planning and Technology. 2019;42(5): 515-537. doi: 
10.1080/03081060.2019.1609223.

[23] Gašparík J, Dedík M, Čechovič L. Estimation of trans-
port potential in regional rail passenger transport by 
using the innovative mathematical-statistical gravity ap-
proach. Sustainability. 2020;12(9): 1-13. doi: 10.3390/
su12093821.

[24] Young HD, Freedman RA. Sears, and Zemansky's Uni-
versity Physics with Modern Physics. 13th edition. Bos-
ton: Addison-Wesley; 2012.

[25] Bondy JA, Murty USR. Graph Theory. New York: 
Springer; 2008.

[26] Slovakia. Regional Statistical Yearbook of Slovakia 
2018. Bratislava: Statistical Office of the Slovak Repub-
lic; 2018.

[27] Slovakia. Regional Statistical Yearbook of Slovakia 
2017. Bratislava: Statistical Office of the Slovak Repub-
lic; 2017.

Italy. Sustainability. 2020;12(16): 1-26. doi: 10.3390/
su12166303.

[18] Van Soest D, Tight M, Rogers C. Exploring the 
distances people walk to access public trans-
port. Transport Reviews. 2020;40(2): 160-182. doi: 
10.1080/01441647.2019.1575491.

[19] Mankowski C, Weiland D, Abramović B. Impact of rail-
way investment on regional development–case study 
of Pomeranian Metropolitan Railway. Promet – Traf-
fic&Transportation. 2019;31(6): 669-679. doi: 10.7307/
ptt.v31i6.3231.

[20] Maretić B, Abramović B. Integrated passenger transport 
system in rural areas – A literature review. Promet – Traf-
fic&Transportation. 2020;32(6): 863-873. doi: 10.7307/
ptt.v32i6.3565.

[21] Laurino A, Beria P, Debernardi A. Ferrara E. Accessibili-
ty to Italian remote regions: Comparison among different 
transport alternatives. Transport Policy. 2019;83(1): 127-
138. doi: 10.1016/j.tranpol.2017.12.009.

[22] Dixon S, Johnson D, Batley R. A job accessibility in-


