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ABSTRACT

Currently in many countries come to the high increase of number of passenger cars. Such increase brings also
many problems which arise in particular in residential areas and on roads out of residential areas since they are
not able to ensure reliable and continuous traffic on these roads. The paper presents the analysis, the prediction

and issue of motorization rate comparison in particular districts of the Slovak Republic.
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1. Introduction

Transport is one of the factors that influences in an extremely
relevant way the life of whole society so in rural zone as in town
residential area and influences their future development. Spurt
growth of motorization has not been proportional to communications
development, parking spaces and equipment needed for car service.
That is why the parking spaces problems appear more and more often
with cities development. This problem is connected with the ability
of cities to provide their transport servicing and availability, as well as
the environmental quality on the other side [4].

Dealing with the motorization development problem in our
country is a necessary need nowadays from various points of view.
Actual growth of the number of passenger cars and performances of
individual motorization brings negatives in the form of congestions
and negative influence to the environment. On the other hand it is
a source of state budget income from driving fuel sales, car sales,
fellable taxes and other services connected with motorization [1].

Questions of development and reaching the suitable saturation
of individual transport needs of citizens belong to very actual
questions, especially concerning the living standards, way of life and

the environment. An important factor in this area is the relationship
to cars and motorization development globally. Opinions concerning
passenger car are various and reflect political and economical
situation in society. Considering the orientation of the Slovak
economy towards free market, the question of differences in social
structure becomes negligible and the questions concerning way of
life as well as the economical ones become more important [1].

Continually there is a need to state the basic fact, e.g. that the
Slovak Republic belongs to countries with the highest share of
passenger cars produced per person in a year [4].

2. Motorization rate in the
Slovak Republic

Introduction of this chapter focuses on the degree of motorization,
its development and prediction from the regional towns point of view,
which are districts towns as well (Bratislava, Trnava, Trencin, Nitra,
Zilina, Banskd Bystrica, Presov a Kogice), and from the point of view
of districts towns with over 50 000 inhabitants (Prievidza, Martin,
Poprad) and the Slovak Republic itself. And it also concerns the
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There is also an interesting view within various districts, where
districts in the Slovak Republic [7]

we can see similar development as in different regions. As we
In all the solved regions there was a minimum growth until 2011,
let us say drop of inhabitants number except for Bratislava, Nitra,
Presov and Kosice district. In 2011 there was the largest annual
drop of inhabitants number in Bratislava district (annual drop
of 19 609 inhabitants), on the contrary the largest growth initiated
in Kosice district (annual growth of 6 802 inhabitants). The largest
growth of inhabitants number since 2001 initiated in PreSov
district, about 4.72 %, exactly from 162 173 people in 2001 to 169
828 people in 2011. On the contrary, the largest drop of inhabitants
number since 2001 initiated in Bratislava district, about 3.48 %,
exactly from 428 094 people in 2001 to 413 192 people in 2011.

mentioned in the introduction, 11 districts towns were chosen.
Table 2. Development of the number of inhabitants in several
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Aswe can see from table 1, in most regions there is an annual growth
regions in the Slovak Republic [7]

PREDICTION AND ANALYSIS OF MOTORIZATION RATE DEVELOPMENT IN CHOSEN DISTRICTS OF SLOVAK REPUBLIC
of inhabitants number until 2010. It is interesting that in 2011 there was

number of inhabitants in various regions and districts of the whole

Slovak Republic.
2010, exactly 30 951 inhabitants. This tendency naturally influenced

most regions except for KoSice, PreSov and Banska Bystrica region.

The largest growth of inhabitants number since 2001 initiated in KoSice
in 2011. On the contrary, the most important drop of inhabitants

number since 2001 initiated in Nitra region by 3.19 %, exactly from 712
312 people in 2001 to 689 564 people in 2011. The whole inhabitants

number in Slovak Republic grew until 2011 about 25 371 people, e.g.

region by 3.44 %, exactly from 766 650 people in 2001 to 792 991 people
0.47 % compared with 2001 [4].

the first drop of Slovak inhabitants number since 2001 compared with
Table 1. Development of the number of inhabitants in various
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An important background and indication that is connected
with development of inhabitants number and characterizes the
motorization rate is number of passenger cars in mentioned period.

It is well known that numbers of motor vehicles and passenger cars
grow annually in every European country. This trend did not elude
the Slovak Republic. Development of number of passenger cars in the
Slovak Republic was a bit less striking than in case of motor vehicles,
but important enough anyway. Actual motoring development in the
Slovak Republic can be characterized as developing in a dynamic way,
where in last eleven years the number of passenger cars growth in the
Slovak Republic initiated by 35.3 % on the average. The largest growth
of the number of passenger cars since 2001 initiated in Prievidza
district, about 46.04 % (e.g. 1.46 times), exactly from 29 845 passenger
cars in 2001 to 43 585 in 2011. A very similar growth also initiated in
Zilina district (growth by 45.99 %). The lowest growth of the number of
passenger cars by 12.37 % appeared in Kosice district, exactly from 68
083 passenger cars in 2001 to 76 506 in 2011. Development of the
number of passenger cars in other districts is well arranged in table 3.

Even if the comparison of actual development of individual
motoring shows that in the Slovak Republic the trade boom of
certain level has been in progress already, there is a need to expect
that in future the cyclic development will go on, even if the growths
will be different, but softer.

Table 3. Development of the number of passenger cars in several
districts in the Slovak Republic [5,6]
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Table 4 issues from table 3, where the numbers of passenger
cars are included, as well as companies passenger cars. These are
passenger cars that are structurally built — because of the VAT
costs sheet - with ,,separation skeleton” and with categorization of
»N” group vehicle in technical licence. Statistically these vehicles
are registered as cargo freight vehicles and not as passenger cars.
And nevertheless most of them are used for private purposes
and common private services. That is why these vehicles are
counted to the whole number of passenger cars, where from the
motorization rate has been counted later; let us say the equipment
rate of passenger cars. After discussions with licencing authorities,
these vehicles make 6 to 10 %-part, let us say the average 8 per
cent for other calculations. Values in the table are mathematically
approximated.

Table 4. Development of the general number of passenger
and companies passenger cars in several districts in
the Slovak Republic [5,6]
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Motorization rate is a parameter which tells us about the number
of inhabitants of certain regional unit that strikes on 1 passenger car [2].

In following table 5 the motorization rate development in the
Slovak Republic is registered, which dropped in last 11 years almost
by 26 %, e.g. in 2001 there was 4,16 inhabitants per 1 passenger car,
in 2011 already 3.09 inhabitants. The most remarquable percentual
change in the motorization rate initiated in Prievidza district,
which is naturally related to the largest development of the number
of passenger cars in Prievidza district (table 3). It is the value of
rate 4.35 to 2.93 inhabitant on 1 passenger car (drop by 33 %).
A very similar drop of this indicator appeared also in Zilina district
(drop by 32.3 %). On the contrary, the lowest percentual change in
the motorization rate initiated in KoSice district, by 9.26 %, which is
connected with the lowest growth of the number of passenger cars
in Kosice district (table 3). The exactly value degree is 3.21 to 2.91
inhabitant on 1 passenger car. The lowest value of the motorization
rate in 2011 was in Bratislava district (exactly 1.70), e.g. as if almost
3 inhabitants of Bratislava district owned 2 passenger cars. A lower
value of the motorization rate than the Slovak Republic average
value is in almost all districts except for PreSov, Poprad and Martin
district. The highest value of the motorization rate in 2011 was
in PreSov district (exactly 3.43).

Table 5. Development of the motorization rate in several districts in
the Slovak Republic [own study]
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2010
1,87
2,59
2,95
2,72
2,98
2,78
3,56
2,93
3,08
3,30
3,60
3,26

2009
1,96
2,70
3,07
2,85
3,14
291
3,71
3,04
324
3,47
3,74
341

2008
1,97
2,78
3,15
2,94
3,25
2,97
3,80
3,10
334
3,59
3,84
3,50

3,77

2007
2,07
2,96
3,37
3,16
3,50
3,17
4,10
3,30
3,61
3,84
4,11

2006
2,17
3,18
3,60
3,37
3,80
3,36
439
3,48
3,93
4,17
4,39
4,04

2005
2,19
328
3,61
3,52
4,07
3,12
448
327
428
448
4,42
413

2004
2,32
3,47
3,93
3,83
4,42
3,41
4,66
3,45
4,67
4,88
4,72
4,50

2003
2,08
3,15
3,46
3,38
3,90
3,01
4,09
3,05
4,13
431
4,17
397

2002
2,12
322
3,54
3,45
3,98
3,09
4,17
3,12
423
4,41
4,27
4,05

2001
2,18
331
3,64
3,54
4,08
3,17
427
321
435
4,53
4,38
4,16

* There is an overall increase (decrease) in 2011 comparing with 2001

Banski Bystrica district

Motorization rate
Bratislava district
Trnava district
Trenéin district
Nitra district
Zilina district
Pre3ov district
Kofice district
Prievidza district
Martin district
Poprad district
Slovak Republic

The figure 1 diagrammatizes the motorization rate development
in the Slovak Republic for separate years, where we can clearly see
the dropping tendency (e.g. per 1 passenger car there is every year
less and less inhabitants).

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year
| Motorization rate in Slovak Republic

Fig. 1. Development of the motorization rate in several districts in
the Slovak Republic

The experience says that the motorization rate, approximately
5.0 inhabitants per 1 passenger car starts to cause the first problems
in society, as the transport safety, problems with parking and so
on. Very serious problems appear already by the motorization rate
of 2.5 inhabitant per 1 passenger car in urban transport. In peak
hours congestions of vehicles are created at the entrances to larger
towns and in the evening there are problems with parking places
in residential areas with a constant lack of parking places and
there is a real problem to park a passenger car [3]. If you see table
5 you will find out that there are districts in the Slovak Republic
already with motorization rate lower than 2.5 in 2011 (Bratislava
and Trnava district); let us say are close to that rate (Nitra, Banska
Bystrica, Zilina and Trenéin district). It is necessary to state —
and this is also alarming - the motorization rate from the Slovak
Republic which gains value almost 3.0.

By actual development of passenger cars, actual living trends
of inhabitants and their needs, when many families own more than
1 passenger car and with actual globalization, it is just a question
of a short time when most of the districts, let us say larger towns in
the Slovak Republic will gain this critical value of the motorization
rate. Almost in every larger town, in central communal zones,
let us say at neighbourhoods with parking places missing, and
practically all the autonomies fight with the same difficulties. The
problem becomes “chronical” already, which is not any more only
the case of the capital city, Bratislava.

The causes of appearance of this state initiated in the 70s and
80s of the last century, when by a wide construction of blocks of
flats did not count on such a huge growth of the motorization rate
as it is happening in recent years (table 5 and 6). Another reason
is the actual inconvenient and undersized technical norm STN 73
6110/Z1, which requires the construction of approximately 1.1
parking place per one flat.

Going on with construction of parking places on terrains with
less and less green areas is also critical. Considering that nowadays
already in most critical towns the green area per one inhabitant is
from 11.5 to 13.5 m2, where the limit is 11.0 m2 per 1 inhabitant of
town and by following construction of parking places the green areas
would fall into level under the specific limits. Such a decline of green
areas in neighbourhoods concerning the regional territorial system



of ecological stability and constantly maintainable development can
not become the aim of regional autonomy [9]. And that is why there
is a need to deal with this question properly and look for actual and
possible solutions

A more precise expression of motorization the rate is by so
called the equipment rate of passenger cars, which is much better
corresponding to constant growth of this phenomenon. This indicator
is defined as the number of passenger cars per 1 000 inhabitants [2].

Table 6. Development of the equipment rate of passenger cars in
several districts in the Slovak Republic [own study]
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In following table 6 the development of the equipment rate of
passenger cars in the Slovak Republic is noticed. As we can see, the
value of the equipment rate of passenger cars for the Slovak Republic
grew in last 11 years by almost 35 %, e.g. in 2001 it was 240.35
passenger cars per 1 000 inhabitants, in 2011 it was already 323.68
passenger cars. The largest percentual change in the equipment rate
of passenger cars initiated in Prievidza district, which is naturally
connected with the hugest development of the number of passenger

cars in Prievidza district (table 3). Exactly the change of values
rate from 229.77 to 341.55 of passenger cars per 1 000 inhabitants
(growth by almost 48.7 %). Also a very similar growth initiated in
Zilina district (growth by 47.70 %). On the contrary, the lowest
percentual change in the equipment rate of passenger cars initiated
in Kosice district and it was by about 10.20 %. The highest value
of the equipment rate of passenger cars among all the districts
in 2011 was in Bratislava district. The value was 588.34, which
is higher by 81.76 % than the value for the Slovak Republic. The
higher value of equipment rate of passenger cars than the value
for the Slovak Republic is in almost all districts except for PreSov,
Poprad and Martin district. The lowest value of the equipment rate
of passenger cars in 2011 was in PreSov district (exactly 291.34).

The figure 2 graphically shows the development of the equipment
rate of passenger cars in the Slovak Republic in separate years, where
we can clearly see the tendency is growing (e.g. for 1 000 inhabitants
there are more and more passenger cars every year).

400

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year
| Equipment rate of passenger cars in Slovak Republic

Fig. 2. Development of the equipment rate of passenger cars
in several districts in the Slovak Republic

3. Development of the
motorization rate in the
Slovak Republic

If we consider the values of the motorization rate for separate
years from table 5, the conclusion is that every year there is a drop
in the motorization rate, which can be characterised by following
graph at the figure 3. Here we can suppose that the tendency of
values let us say the drop of the motorization rate responds to the
tendency of exponential trend function. With the help of mentioned
of regression equation the predicted motorization rates were
calculated for the years 2015 and 2020 (values in yellow circles).
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Fig. 3. Regression of the motorization rate development



Also the predicted future curve was calculated in the same
way, value of indicator - the equipment rate of passenger cars.
The calculated predicted values of the motorization rate and the
equipment rate of passenger cars are transparently elaborated in
table 7.

Table 7. Development of the motorization rate in the Slovak
Republic [own study]

o Equipment rate of
Year Motorization rate passenger cars
2015 2,87 344,29
2020 2,46 389,34

In the whole world there are about 900 millions of passenger
cars driving. 231 millions in 27 EU countries (EU-27), where
approximately 1 750 000 of them are in the Slovak Republic.
According to prognosis the number of passenger cars in the world
until 2050 (in almost 40 years) will become more than a triple
value - to 2.9 billion of passenger cars. According to some ratings,
there should be more than a half million of new passenger cars on
our roads until 2020 which would increase the indicator value to
400. We can all imagine what it would mean for the transport and
parking places [3].

In all the countries that were accepted to EU recently it is
evident that the level of transport development makes part of the
economical growth of the country. It is hard to predict a strong
economical growth that can create working places and welfare
without powerful transport system making possible the realization
of total and effective transport requests of inhabitants.

Transport requests are influenced by various factors. In
personal transport the decisive factor is fast growth of the number
of passenger cars and their using. The number of passenger cars
in the Slovak Republic became a triple one in the last thirty years.
Even if the level of passenger cars ownership in most EU countries
is going to be constant soon, it is not the case of Eastern Europe
where the ownership of personal vehicles is considered a certain
»comfort and symbol of freedom™

Mentioned comparison of actual development of individual
motoring in the Slovak Republic shows that the conjuncture of
certain level is being realized already. We can probably expect that
the cyclic development will go on in the future, even if the growths
will be different, more reasonable. This tendency of development
can also be supposed in other states with lower level of passenger
cars equipment.

Until 2015 the number of passenger cars will rapidly grow
in EU and stabilization of equipment level for inhabitants by
passenger cars in joined countries may be expected in several
years, for sure after the year 2020.

In the period of autonomy of the Slovak Republic the
motorization rate does not reach the level of most European
countries and also stays backwards in comparison with the
countries of the Vysegrad Four or some Balkan countries. The
equipment rate of passenger cars in 2009 in the Slovak Republic
was 293, that represents about 62 % of average value in that
year for EU. States as Poland and Czech Republic approached

to this average value, Austria reached a much higher value than
the EU average. In table 8 there is a well arranged schedule
of the development of this indicator for the Slovak Republic in
comparison with other states and the EU average.

Table 8. Development of the motorization rate in the Slovak
Republic comparing with several EU states [8]

Q |o|lo|alx|an
S |o|o|ala|x
1 N[t |||
B |lvw|lajlvw|o|le
S |x|(a|l—=|a|E
= N[t |||
s Ol ||| e
S ||| =|=|®
= SRR ER
= S l=|al=]w
S [T w|S|co|w
4 Slen | @ | F| =
g Nl ||| o
S |T|lalo|xe|®
P N o wvy o -
S |a|t|vw|x|=
S |a|l=|ol| =
= N fen| B |en| =
S |a([x|o|a|e
S [nwla|S|o|F
4 IS RS IR I
QI
S |f|o|a|wl|lx
4 A |||
= S|lwv | — ||
S |FTn|alx|o
= SEESEREECER

S

5

S0

=

B

[72]

w»

=

="

L

5

) )

2 = 9

-] = =2

= 2 3

- 2, =

g S 5y

S

£ O e~ T A =

i) S| SRS

s » = SH R S

= 3|1=| 8| ¥
;r' = -~ S = ]
HO| M| K| T|OIR

4, Conclusion

Motoring development influences the growth dynamics of
inhabitants mobility. This fact brings solutions as maintaining actual
level of public mass transport and how to influence the transport
development in an effective way. There are various possibilities
how to reach this ambitious aim, but not all the solutions are to be
realized soon so that no traffic jams appear and overcharges of some
road segments.

It is alarming that in spite of the motorization rate ,lag"
comparing to average values of other states and the EU average,
huge problems appear in all larger towns of the Slovak Republic
with providing static transport (in towns, their centres or
neighbourhoods) under the condition of keeping the best possible
state of the environment.



As we mentioned before, even if in statistic comparison the
Slovak Republic does not even reach the EU average, it is important
to know how estimate the future motorization rate or the tendency
of this development mainly because of motoring and transport
development, providing the transport operation, maintenance of
communications and mainly organization of static transport.
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