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Abstract

Transport or traffic services are very important factors that influence the socioeconomic status of a region
and the spatial interactions of a society. This proposition can be applied to the changes in regional diversity
and economic development of municipalities in the Czech Republic. Accessibility, as a geographical phenom-
enon, is manifest in many spheres of life; above all, in the socioeconomic sphere. Also, the boundary between
good and bad accessibility is relative. This paper deals with the evaluation and comparison of indicators of
transport accessibility and transport service level with socioeconomic indicators in Czech municipalities. The
goal is to find if there is a relationship between levels of transport accessibility and transport service and the
socioeconomic level in Czech municipalities. The analysis will be quantitative. We will use correlation, regres-
sion and factor analysis, as well as geographical analysis based on maps.

Key words: the Czech Republic, transport availability, correlation analysis, regression analysis, level of

socioeconomic development, municipalities.

INTRODUCTION

Population mobility has been the subject of signifi-
cant changes over the course of the socioeconomic
transformation of the Czech Republic. Along with
mobility, transport infrastructure requirements have
also increased. There has been significant invest-
ment in expressways, as well as changes in spa-
tial relationships, which can be briefly and simply
described as concentration processes on a higher
scale. Transport has been, measurably, a co-deter-
mining factor in these processes, while clearly also
being simultaneously shaped by them. This mutual
process is perhaps best illustrated by the relation-
ship between transport accessibility and regional
development. However, the economic development
of a region does not depend solely on the accessi-
bility of its transport. It is determined by a number
of other, mostly more significant socioeconomic
factors. Therefore, it is not easy to distinguish how
the different factors affect each other.

The aim of the article is to investigate the relation-
ship between transport accessibility and economic
status at the level of municipalities in the Czech
Republic. A more detailed definition of transport
accessibility and transport service level is presented
and examined in the methodology part of this
paper. These indicators of transport accessibility
and transport service level in selected centres will
be compared with socioeconomic indicators from
municipalities in the Czech Republic. That is why we
have formulated the research hypothesis in this way:
Municipalities with better levels of transport acces-
sibility show better levels of indicators of regional
socioeconomic development in the Czech Republic.
We want to define this relationship between trans-
port and economic development based on the avail-
able data. We are using the same methods as Marada
and Kvéton (2010), who describe some statistical
methods for the evaluation of transport conditions.
We do not use indicators of automobilization, but
we focus on transport service level in a similar way,
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only a little more deeply. We also focus on the avail-
ability of car transport. The second aim of this
article is to contribute to the spread of knowledge
concerning the evaluation of regional disparities as
caused by differences in transport accessibility. We
proceed from Viturka’s (2011) assumption that the
main components of regional development are not
in transport, but they can be significantly influenced
by transport. Viturka (2011) lists three main com-
ponents that influence regional disparities; the first
is the quality of the business environment, the sec-
ond is the use of human resources and the third is
innovation potential. Based on the findings of Bru-
insma and Rietveld (1998), Blazek and Uhlif (2011)
and Knaap and Oosterhaven (2011) we assume that
levels of regional development and levels of trans-
port accessibility are interdependent, but we aim to
find how strong or weak that dependency is.

This article deals with quantitative research based
on a comparison of individual indicators of trans-
port accessibility and transport service level with
socioeconomic indicators. From selected transport
indicators, several explanatory factors will be deter-
mined using factor analysis. These factors will then
be compared with socioeconomic factors using
regression analysis.

The structure of the article is as follows: The intro-
duction is followed by a theoretical discussion on the
research that has been carried out so far concern-
ing the relationship between regional development
and transport service level or transport availability,
including a description of the current understand-
ing of the researched subject. This is followed by
a methodological part that aims to provide a more
detailed explanation of transport accessibility,
transport service levels and the socioeconomic indi-
cators used in municipalities of the Czech Republic,
and to describe the methodology of comparative
analysis into which these indicators will be entered.
The reader can then understand the various phe-
nomena and some of the difficulties that may sub-
sequently be reflected in the comparative analyses.
A discussion of the results follows. The discussion
first describes each of the area distribution and reg-
ularities of the indicators mentioned before. These
indicators are then subjected to regression analysis

which allows for their evaluation and from which it
will be possible to answer the research question —
whether the indicators used correlate and to what
extent. The conclusion then summarizes the results
of the individual analyses and their evaluation, and
the contribution of the paper to further research.

THEORETICAL BACKGROUND

The theoretical part starts with an attempt at a
general explanation of the relationship between
transport and regional development, and then a
definition of two contradictory approaches that
explain this relationship from liberal and neo-Marx-
ist perspectives. These approaches are, at the same
time, adverse and complementary. They allow us to
understand the vatious contradictory influences in
the relationship between economy and transport.

The importance of transport is even emphasised
by the originators of the theory of regional devel-
opment, particularly the German economists, von
Thinen, Weber, Christaller, and Losch, in their
works. These are, above all, location theories, and
they are of particular interest here. The theories are
based on classical economic theories, placing the
importance of transport costs in the top position
of so-called localization factors (such as new indus-
trial plants, etc.). Santos et al. (2010) argue that in
this context transport investment increases employ-
ment and productivity, not only in relation to new
employees, but also to originally employed work-
ers who now benefit from a wider range of urban
agglomeration (or agglomeration effects).

Based on the available studies that deal with the rela-
tionship between the level of transport accessibility
and the level of economic development (Seideng-
lanz, 2010; Marada and Kvéton, 2008; Gutiérrez,
Gonziles and Gomez, 1996; Hucka, Kutscherbauer
and Tomanek 2008; and others), it can be assumed
that improved accessibility leads to different
dynamics in individual sectors of economic activity.
Some sectors may grow, while others, mainly due
to a relocation of economic activities, may decline
or even completely withdraw from a region. These
are the distributive effects of improved transport
accessibility in an area. Moreover, one must not
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forget the fact that expressways generally support
growth in the communities they pass through and,
in contrast, economically “drain” the surrounding
municipalities (Blazek and Uhlif, 2011). Therefore,
although a region can theoretically grow as a whole,
disparities within the region may widen. Or con-
versely, economic activities may only be relocated
due to new infrastructure within the lower regional
levels, while the examined macro-region as a whole
may even decline economically (Eddington, 2000).
In the analysis we will focus on examining whether
there are traceable disparities of an economic
nature within the municipalities adjacent to and
remote from expressways.

Generally, some of the main consequences of
changes in transport availability are in their impact
on the labour market and concern the direction and
intensity of the commute to work and of (e)migra-
tion in the region. All these data mostly relate to
non-metropolitan, i.e. rural regions, whose position
is determined relative to certain centres (Gateways)
which enable access to wider markets and higher
demand. That is also why we will focus exclusively
on rural regions in our analyses, places where the
transport accessibility of local centres is crucial.
Data available from the latest census of 2011 con-
cerning commuting are very useful.

In terms of spatial analysis, which is used primarily in
the article, the spatially determining effects of trans-
port systems on the spatial arrangement of the eco-
nomic organization are crucial. They have also been a
key subject in the study of localization theories since
Von Thunen’s spatial economy model (18206). Tradi-
tional location theory is characterized by the deduc-
tive method of analysis based on the assumption
of flat and uniform areas, where economic activity
is located. Attention is focused on determining the
impact of distance on localization. Transport costs
are then seen as an essential expression of dis-
tance (McKinnon et al., 2008). A similar simplifying
approach will be used in this paper to consider the
impact of transport availability in an area.

In this case, what is understood as the neoliberal

approach is the concept of the New Growth The-
ory and the so-called “New Economic Geography”
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(NEG), while it must be kept in mind that NEG
is mainly based on economics. NEG is thus sig-
nificantly influenced by its origins and often mar-
ginalizes social aspects of development. The New
Economic Geography may appear, in some cases,
to be a new cover for a quite traditional neoliberal
solution to regional development, i.e. support for
agglomeration and the removal of barriers, and
for finding solutions to the underdevelopment of
peripheral areas not by their individual develop-
ment, but rather by connecting them to a city (on
almost all scales) (more in Krugman and Venables,
1995; Knaap and Oosterhaven, 2011).

Using mathematical models and simulations, NEG
aims to explain spatial patterns of production
together with increasing profits, scales of production,
variability of production, and reduction in transport
costs. At the same time, it compates route vatiants
and their correlation with changes in economic indi-
cators in impacted regions (Knaap and Oosterhaven,
2011). NEG claims that a reduction in transport
costs supports the concentration of production in a
smaller number of centres rather than in a high num-
ber of dispersed centres in the area (McKinnon etal,,
2008). The application of sophisticated mathematical
models is not within the scope of this paper; how-
ever, they will be used as an inspiration in the method
of basic correlation and in the regression and factor
analysis of available data, which should help us to
understand the spatial correlations.

As a contrast to the neoliberal approach, it is also
appropriate to mention neo-Marxist theories. The
best-known author of the concept of uneven devel-
opment is Neil Smith. Specifically, transport acces-
sibility is a typical example of the unequal access
of a population to resources and opportunities.
Smith (1990) understands that the role of trans-
port investments in an economy is as a means of
changing regional disparities. However, according
to Smith, the problem is that the capitalist system
favours those who are already rich and powerful.
In practice this means that people in regions with
improved transport accessibility display a tendency
to commute to newly more accessible centres,
rather than generate more jobs within their territory
and increase the share of business activity.
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The impact of transport infrastructure on regional
development can be categorised in several different
ways. The most commonly cited is the categorisa-
tion by Bruins and Rietveld (1998) of the direct and
indirect effects and of the distributive, generative
and draining effects of transport infrastructure.
More than economic growth in a region, better
transport accessibility supports an increase in the
number of commuters and thus the higher mobil-
ity of the population. In this context, the effects
of improved accessibility are understood more as
distributive, rather than generative (see Blazek and
Uhlit, 2011; Hucka, Kutscherbauer and Tomanek
2008).

As a result of diverse opinions, transport infrastruc-
ture is considered to have positive, neutral and neg-
ative effects on regional development. The positive
effects can mainly be seen in the expansion of pro-
duction activities. The neutral effects can be seen
in the fact that these manufacturing activities and
the subsequent economic growth are not created by
the infrastructure directly and independently. Con-
siderable financial demands on the construction
of transport infrastructure and the relatively small
return on investment are seen as having a significant
negative impact (Gauthier, 1970).

The direct effects are usually generative and short-
term in most cases, and are directly connected to
construction, the associated jobs and the sub-
sequent maintenance of the infrastructure. The
direct effects also include savings in fuel and time
due to more efficient commuting, The most signif-
icant indirect effects are on the productivity of the
regional economy, the quality of the workforce, the
localisation of companies, the behaviour of house-
holds and the price of land. Better connections
between residences and businesses allow econo-
mies of scale and increase the productivity of the
economy and the market as a whole. In the case
of a significant decrease in transport costs, periph-
eral territories may also benefit from the improved
infrastructure.

The localization of companies is considered to
be one of the most significant effects of the con-
struction of a transport infrastructure. Equally

significant is their position in relation to the city.
Besides influencing the labour market through
both the formation and the collapse of compa-
nies, and an improved commute to work, migra-
tion flows are also influenced. In peripheral
regions, this may gradually lead to emigration
and an increase in commuting. On the peripher-
ies of towns transport availability has an impact
on the growth of suburbanization and the price
of land.

This paper complements the current level of
understanding of these individual effects with a
comprehensive analysis of all the various relevant
factors that can be compared within the region
of the Czech Republic. The quantitative analysis
aims for as wide an assessment as possible, which
previously has not been carried out in regard to
the Czech Republic as a whole. Moreover, it uti-
lizes the unique resources of the analysis of the
comprehensive transport service level of individ-
ual centres of functional regions, which also have
not been used to this extent in the Czech Repub-
lic. This analysis has evident drawbacks, since it is
influenced by the very definition of the evaluated
centres and catchment municipalities. However, it
still represents an important complement to the
research in general.

METHODS

In order to accomplish the goal of this paper, i.c.
to determine the relationship between indicators of
regional development and transport availability, var-
ious partial methods for the evaluation of transport
accessibility and selected socioeconomic indicators
must first be described. The main part of the ana-
lysis lies in comparing the individual thematic analy-
ses and determining the relationships between these
indicators through the main part of the research, i.e.
the aggregation of indicators into individual factors
in the first stage and their subsequent comparison
through regression analysis.

Evaluation of Transport Availability
The analysis of transport availability is based on

relational transport availability, i.e. the transport
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availability of municipalities in the Czech Repub-
lic in the selected centres. Three types of spatial
relations were chosen. Specifically, the spatial rela-
tions of municipalities regarding micro-regional,
meso-regional and macro-regional centres. The
micro-regions, meso-regions and macro-region
(Prague) were adopted from the summary report
Polyreg (Seidenglanz et al., 2011). These regions
were identified in the report on the basis of peo-
ple commuting to work in 2001 and analyses of
population and employment size. The objects
of availability were thus the micro-, meso- and
macro-regional centres (cities) in the Czech
Republic. For the purposes of the proposed clas-
sification, the elements of availability are defined
as follows: An object of availability represents
a selected target (a certain opportunity, activ-
ity or service), the availability of which will be
determined. In our case, centres of employment
opportunities (which also means regions defined
by their people commuting to these centres) have
been selected based on Polyreg methodology
(Seidenglanz et al., 2011), as mentioned above.
Employment micro-regions then form a terri-
torially integral unit characterized by a relatively
high level of internal compactness of the work
commute (particularly the day-to-day forms). It
consists of one centre (nucleus) and its catch-
ment area comprising adjacent municipalities.

The transport element is represented by the
connection between the subject and the object
of accessibility, i.e. in this case the connection
between the municipality as an administrative
division unit (village centre) and the centre of
employment opportunities (town as an adminis-
trative division unit). These data were obtained
using online map services (Mapy API). The dis-
tance between the subject (starting point) and
object (destination) was measured in several
ways. Firstly, using the temporal distance (in
minutes) achieved by driving a car along a prop-
erly selected transport route. Secondly, using the
physical distance along the road measured in
kilometres and thirdly, using the average speed at
which the inhabitants of the village drive along
the given route (i.e. the ratio of physical to tem-
poral distances).
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Evaluation of transport service level

The methodology of evaluation of the level of
transport services in municipalities on micro-re-
gional and meso-regional levels is adopted from the
Apnalysis of public transport level in municipalities in the
Czech Republic prepared by the Centre for Regional
Development at Masaryk University (CRD, 2011),
in which the author of this paper participated.
Based on this methodology, municipalities will be
categorized according to their level of transport
service, which will allow for better comparison of
individual categories of municipalities and the eco-
nomic indicators of these municipalities.

The evaluation is based on a database that contains
data on public transport service levels in municipal-
ities in the Czech Republic. The database, access to
which was provided to the analysis researchers by
the CHAPS company, mainly contains information
on the number of existing direct connections and
connections with transfers from all municipalities
to their respective centres, while only connections
with a maximum of two transfers were accepted.
Each municipality-centre pair is further described
in the database by means of the arrival time of the
first connection to the centre, the departure time of
the last connection from the centre and the average
travel time. Data on the numbers of connections
were valid on the following dates:

* Tuesday, April 20, 2010 (weekday);
e Saturday, April 17, 2010 (weekend).

The analysis of the state of transport services in
this study covered all municipalities in the Czech
Republic. The state of transport services was ana-
lysed separately on a Tuesday (for the purpose of
this paper, the day reliably represents the situation
on weekdays) and on a Saturday (for the purpose of
this paper, it represents the situation on weekends).

The state of public transport services was analysed
only for two types of spatial relations:
Municipality—respective micro-regional centre and
municipality—respective meso-regional centre (for
definition of centres see Analysis of transport
availability).
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The basic data on the level of transport services
were evaluated individually in the analysis, i.e.:

e Number of all public transport connections;

* Arrival time of the first connection to the
respective centre;

* Departure time of the last connection from the
respective centre;

e Average commute time (the weighted average
travelling time of direct and transfer connec-
tions, while the shatre of direct and transfer con-
nections is applied as a weight).

These four indicators were used in further analyses.
The indicators of the first connection’s arrival in
the municipality and the last connection’s departure
from the municipality were converted to average
point values and then implemented in correlations.
The higher the point value (1 to 6), the worse the
level of availability. All four indicators were used in
complementary correlation analyses. The already
integrated indicators of transport service levels for
micro- and meso-regional levels were used in the
factor analysis. Individual indicators were divided
into five categories and each category was assigned a
point value that characterized it. 1 point represented
the worst level of transport service, 5 points the best
level of transport service. To determine the average
level of transport service of a micro-regional centre,
all four point indicators for the micro-regional level
(number of services, commuting time, and the first
and last arrival) were averaged to a single average
point indicator. The same method was used for the
meso-regional level.

Analysis of selected socioeconomic indicators

Only selected data that illustrated the socioeco-
nomic level available for the municipalities of the
Czech Republic were used in the analysis. The key
determinant in the selection of socioeconomic
indicators was the availability of data down to
the municipal level. The objective was to describe
the main socioeconomic factors such as business
activity, unemployment, migration and commutes.
Indicators relevant to these factors and available
for municipalities in the Czech Republic were
sought.

The economic level of municipalities was eval-
uated based on business activities (and personal
income tax yield), labour market analysis and the
analysis of basic demographic data such as net
migration and commutes to work from munici-
palities in the study area. Seven indicators were
selected for the geographical analysis within the
Czech Republic. Specifically, these are: business
activity (the number of registered active busi-
nesses per 1 inhabitant (CZSO, 2012), the ratio
of employers to people economically active in the
community (PHC, 2011), the ratio of self-em-
ployed people to people economically active in the
community (PHC, 2011), the unemployment rate
(MoLSA, 2012), the tax yield of municipalities per
inhabitant (tax on personal income from business
activities (UFIS, 2012), the demographic indica-
tors obtained from PHC (2011) (net migration
between 2001 and 2010 out of 1,000 municipality
inhabitants) and the ratio of inhabitants commut-
ing to jobs outside the municipality to the number
of inhabitants. All indicators were converted per
capita (specifically per economically active inhab-
itant) so that they were mutually comparable in
the following correlation, factor and regression
analyses.

Factor analysis

The factor analysis builds on previous background
analyses which are vital for an understanding of the
whole issue. It is a crucial preparatory step for the
subsequent regression analysis. Based on a number
of indicators of transport accessibility and trans-
port service level in the municipalities in the Czech
Republic, we aimed to find integrative (explanatory)
factors. The factor analysis that was conducted also
included indicators of transport availability and ser-
vice level which had already been partially integrated
for two regional levels — micro- and meso-regions.
Subsequently, two explanatory factors for transport
indicators were devised: an indicator of transport
accessibility that integrated data on individual car
commutes by road, and a transport service level
indicator comprised of indicators of commutes on
public transport. To process the data, IBM SPSS
Statistics 20 software licensed to Masaryk Univer-
sity was used.
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Regression analysis of the transport factors
with socioeconomic indicators

The purport of the crucial regression analysis is to
identify and explore dependencies of variables in
the statistical data, and these variables (phenomena,
quantities) are considered random. A pair of ran-
dom variables (dependent, whose dependence was
verified in the correlation analysis) is represented
by the independent variable X and the dependent
variable Y. As the dependent variable, we first used
the time distances of the municipalities by road to
the micro-regional centres, because they best repre-
sented the indicators of transport accessibility. Then
we used factors that resulted from the factor anal-
ysis of transport availability and transport service
levels, first in the micro-regional centres and then
in the meso-regional centres and as the last factor,
we used the factor of transport availability in regard
to the macro-regional centre — Prague. We assigned
a set of independent variables to these dependent
variables based on a previous correlation analysis so
that the predictive value of the model was as high
as possible. In the first analysis the following indica-
tors were entered: the number of employment posi-
tions occupied in micro- and meso-regional centres
for 2011 respectively, as well as the number of
employment positions occupied in the municipality
per economically active inhabitant in the municipal-
ity (2001), unemployment rate (2011), the gross rate
of net migration between 2001 and 2010, the ratio
of commuters to the total population (2011), the
number of businesses per capita (2012) and tax on
personal income from business activities (2012).

To research and describe the dependence of ran-
dom variable Y on X, regression analysis was used,
and the dependence was expressed via a regression
function. In this case, we chose weighted linear
regression because we assumed that the relation-
ship between the examined variables was linear.
The regression was weighted according to the pop-
ulations of municipalities since this was the most
important factor in explaining the interdepend-
ence of the phenomena, and it would make further
analyses much easier. Relationships adjusted for the
different population sizes of the surveyed munici-
palities subsequently showed greater dependence.
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DISCUSSION OF RESULTS
Analysis of transport availability

The results of the analysis of transport availability
via the road network clearly illustrate the varying
degrees of quality of the transport infrastructure
at different levels. The quality of the transport
infrastructure is most notable at the macro-regional
level, while on the meso-regional level, it is strongly
influenced by the sizes of individual meso-re-
gions. Thus, the areas in larger meso-regions that
are more remote and have better transport con-
nections are more evident, as shown in Fig. 2. The
impact of transport infrastructure is least noticea-
ble at the micro-regional level because the impact
cannot have sufficient effect in such small areas as
micro-regions, see Fig. 1. All the indicators used in
the analysis were significantly determined by dis-
tance from the selected centres. The indicators thus
show the residential structure and the chosen man-
ner of definition of the surveyed territorial units,
rather than the proximity of major roads and the
average speed of commuting to centres of employ-
ment opportunities. This is particularly the case
on the micro-regional level and also partly on the
meso-regional level. Although the level of transport
infrastructure was best illustrated on the macro-re-
gional level, the drawback is that it only represents
the transport availability of a single centre. This fact
strongly influences the level of transport availability
in Moravia and Silesia, see Fig. 3. If the inbound
commute to at least three or four large centres such
as Prague, Brno, Ostrava and eventually Pilsen was
used, the level of transport availability would be
somewhat more descriptive and would not disad-
vantage Moravia and Silesia to such an extent.

Analysis of transport service levels

The analysis of transport service levels allows us
to synthesise the indicators presented in the metho-
dological part of this paper, both for the weekday
and the Saturday. The cluster analysis adapted details
from the Analysis of public transport level in municipal-
ities in the Czech Republic (CRD, 2011), which aggre-
gated municipalities into certain clusters according
to a combination of factors, see Fig. 4.
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Figure 1 Level of temporal availability of micro-regional centres (2012). Source: Mapy API, 2012.
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Figure 2 Level of temporal availability of meso-regional centres (2012). Source: Mapy API, 2012.
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Figure 3 Average speeds at which macro-regional centres can be reached by road from municipalities.
Source: Mapy API, 2012.

The results of the analysis of transport service
levels can be summarized in a few key points.
First, high quality public transport services (num-
ber of services, their average travel times and
temporal distribution during the day) are, both on
weekdays and on Saturdays and over all types of
spatial relations, usually provided better in munic-
ipalities in the eastern part of the Czech Repub-
lic, especially in Moravian regions (the regions of
South Moravia, Zlin, Olomouc and Moravia-Sile-
sia). Second, and somewhat lower in quality, but
still with a good level of public transport service,
even in comparison with the Moravian area, is the
broader hinterland of Prague. This is followed
by Liberec, Usti nad Labem and Karlovy Vary. In
contrast, the lowest quality of public transport,
characterised by a relatively frequent lack of pub-
lic transport service coverage of both territory
and population on Saturdays, can be found in the
territorial zone of the Czech-Moravian border
— South Bohemia — Southwest Bohemia (CRD,
2011).
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The spatial differentiation of individual indicators
can be explained on the basis of specific socioec-
onomic conditions. Perhaps the most important
factor that influences the level of transport ser-
vices in municipalities is the residential structure
of the region, specifically, the size differentiation
of municipalities. Larger municipalities display
a higher level of transport standards (the regions
of Moravia-Silesia, Usti nad Labem and South
Moravia). In contrast, regions with worse transport
service levels have a higher number of their popu-
lation in small municipalities and a higher number
of small municipalities out of the total number of
municipalities in the region (regions of Vysocina,
Pilsen and Pardubice).

Another decisive factor that influences the level
of transport services of the municipalities in the
Czech Republic is the size and relative position
of the analysed territorial units. The results of
the analyses are, to some extent, influenced by the
choice of centres, whose availability was examined



28 Impact of transport availability on economic development of Czech municipalities

Spatial unit Type of municipality
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Figure 4 Typology of municipalities according to the average point value of transport service levels in the micro- and
meso-regional centres in 2010. Source: Assembled based on data from CRD, 2011.

as regards the arrangement and the size, respec-
tively, of their catchment areas. It is evident that the
quality of transport services will be at a higher level
in a regional settlement system of higher density
and in spatial proximity to centres, than in a system
with a less concentrated network of employment
and service centres (thus larger regions will show
substandard transport services on their outskirts).
Polycentric regions will probably be characterized
by higher transport standards than the regions
with mono-centric settlement arrangements (CRD,
2011).

Another important variable is the functional signi-
ficance of the examined centre — it is evident that
larger centres have the potential to provide better
transport services over a wider base area than func-
tionally less significant centres. The character of
the traffic data provided meant it was not possible
to capture the plurality of choice among a greater
number of potentially available centres. If this type
of analysis were possible, the impact of the mor-
phology on a residential system would presumably
be even more pronounced (CRD, 2011).

Transport organisation was also an analytically sig-
nificant factor. One important factor of this kind is
the way in which the basic transport is provided in
the area. The most important actors are the regional
authorities and thus the resulting map largely
reflects the regional borders (CRD, 2011). The
impact of this factor is positively reflected in south-
ern Moravia for example, thanks to a well-function-
ing and integrated transport system.

The last explanatory factor of transport services in
municipalities that has been examined is the hierar-
chically superior transport routes that pass through
an area. At least to a limited spatial extent, the pro-
vision of transport service connections in an area is
influenced by the hierarchically superior transport
routes that pass through the area. The impact of
these routes is cleatly evident in the case of radial
railway lines which lead into major centres. Any
comparable influence of motorway connections is
speculative due to the impact of the tunnel effect.
However, the concentration of bus transport ser-
vices on radial primary roads acts in the same way
as the railway (CRD, 2011).

AUPO GeographicaVol. 46 No. 1, 2015, pp. 19-36



Impact of transport availability on economic development of Czech municipalities 29

Analysis of the socioeconomic sphere

The analysis is based on a comparison of selected
socioeconomic indicators and their depiction on a
map. Unlike previous transport indicators, this anal-
ysis is on a national scale. Indicators were relativized
to the population size (or the number of econom-
ically active inhabitants) so as to be mutually com-
parable. We will define the main areas that have a
concentration of good results of individual indica-
tors (development areas), as well as the areas with
poor results of indicators (peripheral areas). These
maps will help us, particularly in the subsequent
interpretation of statistical analyses when working
with the same data sets of socioeconomic indicators.
This will allow us to understand why some socioec-
onomic indicators are more suitable for subsequent
analyses than others. The subsequent correlation
and regression analyses of individual transport and
socioeconomic indicators will allow us to determine
more precisely why some indicators correlate more
and others correlate less.

It can be concluded that the spatial differentiation
of the selected indicators roughly correlated. In the
cases of the number of outbound commuters and
the rate of net migration, the degree of similarity
was lower than with economic indicators. The great-
est degree of similarity in the spatial differentiation
of the indicators was displayed by the number of
businesses per capita, see Fig. 5, to a lesser extent by
the number of employers and self-employed peo-
ple, and by the unemployment rate, see Fig. 6. The
distribution of the relativized rate of net migration
and the number of outbound commuters showed
less consistency. The lowest consistency was shown
in the distribution of revenue from taxes.

The results from developing and peripheral areas
are broadly consistent with the more detailed and
complex analyses of the socioeconomic sphere con-
ducted by Novak and Netrdova (2011) and with the
typology of municipalities used in the Strategy of
the Regional Development of the Czech Republic
for the period 2014-2020 (MRD, 2012). Based on
their analysis of the socioeconomic sphere, Novak
and Netrdova (2011) claim that development areas
are located around the cities of Prague, Brno, Ceské
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Budé¢jovice, Pilsen, Hradec Kralové and Pardu-
bice. Some development axes in the direction of
Prague—Mlada Boleslav—Liberec and Prague—Pilsen
are clearly developing. Development areas form
around smaller district towns, and as with Rychnov
nad Knéznou, Tabor, Prachatice, Uherské Hradisté,
Klatovy, Lanskroun, Humpolec and others, they also
form in the areas surrounding “successful” cities. In
specific cases development areas can form without
ties to big cities (Krkonose, Sumava, Beskydy, Hruby
Jesenik). The development of these areas is tied to
both winter and summer tourism. In the case of
Sumava and Cesky les, the proximity of economically
strong Bavatia plays a role, as it affects the amount of
investment in the area close to the border.

Conversely, the peripheral and problematic areas, as
based on our analysis and on the analyses conducted
by Novak and Netrdova (2011), Musil and Miiller
(2008) and in particular the Ministry of Regional Devel-
opment CZ (2012), can be simply identified along the
regional borders, especially at the junctions of three
(four) regions; typically the junctions of Karlovy Vary,
Pilsen, Central Bohemia and Usti nad Labem. Periph-
eral and problematic areas can also be identified at the
edges of the Central Bohemian Region. The greatest
degree of spatial compliance with the results of the
above-mentioned analyses can be found in the distri-
bution of the number of businesses per capita and in
the distribution of the unemployment rate, as well as,
to a lesser extent, in the rate of self-employed and the
relativized rate of net migration.

Regression analysis results

The results of the regression analysis show that
for the high degree of explained variability deci-
sive influences were the number of businesses per
capita (see Fig. 4) and the number of inhabitants
commuting from the municipality. The higher the
number of employment positions occupied (EPO)
in the centre, the worse the average availability of
municipalities via individual car transport (ICT) in
a given employment region. This is naturally due to
the fact that larger employment centres create larger
employment micro-regions and therefore there is a
greater number of less accessible municipalities.
Additionally, transport availability is made worse
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by the long passage through the larger centres to
the municipal centres (Prague, Brno etc.). In other
words, in larger centres people are more likely to
commute from farther away.

The highest rates of regression coefficients can
again be observed at the macro-regional level.
This is partly due to the fact that the indicator of
employment posts occupied in the centre played
a less important role as there was only one cen-
tre examined (Prague). The informational value
of the transport accessibility factor at the macro-
regional level was also the largest of all the other
levels (0.57). The better the transport accessibility
of Prague, the lower the unemployment rate, the
higher the positive net migration rate, the higher the
number of businesses per capita in the municipality
and, to a lesser extent, the higher the revenues from
personal income tax. In contrast, better transport
availability indicates a lower rate of outbound com-
muters on the macro-regional level. This is affected
by the location of many other inbound work com-
mute centres across the Czech Republic, which sig-
nificantly relativizes the concentration of outbound
commuters close to Prague. The regression coef-
ficient of all these dependencies was around the
value of 0.2, which indicates a weak dependence.

At the meso-regional level, it is possible to observe
the dominant impact of the size of meso-regional
centres expressed by the number of EPO. The better
transport availability of a meso-regional centre, the
greater the degree of positive net migration and the
higher the share of inhabitants commuting to jobs
outside the municipality. Other factors correlated
very little with the improvement in transport accessi-
bility. On the other hand, as for the transport service
level, it is evident that the impact of the size of a cen-
tre (number of EPO) is relatively small, although it is
still the most important of the other factors. The bet-
ter the level of transport services to a meso-regional
centre, then logically the number of EPO in the cen-
tre will be higher, as will the number of EPO in the
municipality and the number of businesses per capita
in the municipality. To a lesser extent, there is also a
better positive net migration rate in such a municipal-
ity, as well as a lower unemployment rate and also a
higher number of outbound work commuters.
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At the micro-regional level, the factor of transport
availability was most influenced by the size of the
centre. Better transport availability of a micro-re-
gional centre was clearly related to higher numbers
of outbound commuters, higher rates of positive
net migration and, to a lesser extent, higher num-
bers of businesses per capita. When looking at the
relationship to the level of transport services, the
power of the micro-regional centre again becomes
quite evident, as well as the economic power of the
municipality itself as measured by the number of
EPO. Other factors are little related to the level of
transport services at the micro-regional level. So a
better level of transport service indicates, to a lesser
extent, a lower unemployment rate and a higher
number of outbound commuters. On the other
hand, paradoxically, it indicates a lower number of
businesses per capita in the municipality.

From the overall view of the various socio-
economic indicators, it is clear that the size of a
regional centre has the greatest effect on the level
of transport accessibility and transport service.
Also, higher rates of positive net migration and
higher numbers of outbound commuters indicate
better transport accessibility via ICT and a higher
level of public transport services. Unfortunately,
these indicators do not directly indicate the level
of socioeconomic development of the municipal-
ities surveyed. Perhaps only the net migration rate
could indicate whether the community is devel-
oping or not. Higher numbers of businesses per
capita indicated better transport accessibility and
transport service at all levels, except the micro-re-
gional level. From the map of the spatial distribu-
tion of business activities, it is evident that most
business activity occurs in municipalities closer to
regional centres (of employment). This is especially
the case with the larger and economically successful
centres (such as Prague, Brno, Pilsen, Zlin, Hradec
Kralové and Pardubice), while this phenomenon is
not seen in economically weaker centres in structur-
ally affected regions. Revenues from tax on personal
income from business activities show no significant
relationship to the transport indicators. To a small
extent, it is true that the better the transport acces-
sibility via IAD, the higher the revenues from per-
sonal income tax.



Table 1 Rates of regression coefficients between selected socioeconomic predictors and factors of transport accessibility.
Source: own calculations.
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CONCLUSION

The mutual influence of transport accessibility
and socioeconomic level of a region is extremely
complicated. The aim, therefore, was to present a
critical approach to the neoclassical and neoliberal
traditions still significantly represented in the Czech
Republic. Those approaches automatically per-
ceive improvements in transport accessibility being
caused by the construction of higher classification
roads as the multiplication effect of the develop-
ment of the region. And those improvements are
mainly seen to be the result of a reduction in trans-
port costs which are barriers to the free market.
Based on the critical search of results in the eco-
nomic, sociological, and logistic technical literature,
we were looking for a comprehensive methodology
for the evaluation of the level of transport accessi-
bility and transport services. We particularly applied
methods of geographical and statistical analysis
which best monitor inequalities in the development
of an area. The focus was on the quantitative analy-
sis of spatial data on the socioeconomic level of the
population and the business environment in com-
parison to the level of transport accessibility and
transport services in municipalities of the Czech
Republic.

The method of evaluating transport accessibility
that was applied via ICT is strongly influenced by
the density of micro- or meso-regional centres,
and eventually by the eccentric position of Prague
within the Czech Republic as a macro-regional cen-
tre. Although the definition of regions and regional
centres used in this paper is based on the commute
to work, which has a great influence on the soci-
oeconomic factors, the resulting values often pro-
vide details about the residential structure rather
than the quality of the transport infrastructure. The
methodology partially defines the peripheral and
core regions, however, it hardly takes into account
the employment capacity of individual centres.
A large number of micro-regional centres, e.g in
the regions of Nachod and Usti nad Otlici, and
meso-regional centres in the regions of Vysocina
and Central Moravia strongly enhance the level of
transport accessibility, although these centres are
relatively economically weak and do not correlate
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significantly with higher levels of socioeconomic
indicators. We tried to emphasize the impact of
transport infrastructure on transport accessibility
using temporal availability indicators; the average
speed of commuting and the time expenditure level
of transport infrastructure. However, the effect of
the physical distance of the municipality from the
regional centre is still crucial.

The analysis of transport service levels proved to be
a little more suitable because it was possible to create
an average point value of the transport service of
municipalities to a micro- or meso-regional centre
that corresponds with the complex socioeconomic
typology of municipalities. The typologies of devel-
oping and central regions defined according to the
Strategy of the Regional Development of the Czech
Republic for the period of 2014-2020 (MRD, 2012)
are, in essence, consistent with other typologies of
territory by Novak and Netrdova (2011), and Musil
and Miller (2008). Developing (urbanized) areas
determined according to the MRD typology (2012)
essentially coincided with the best-serviced munici-
palities. This was also evident in peripheral and sta-
bilized areas but to a lesser extent. The transport
service level was significantly affected by the resi-
dential structure (the more populous communities
were better served), by the organizational aspects
(organization of public transport by the regional
authorities, the presence of well-functioning inte-
grated transport systems) and, to some extent, by
railroad routes, which improved transport services,
even on weekends. These factors rather complicated
the municipalities’ dependence on the economic
level. In contrast, the factors of hierarchically supe-
rior transport routes passing through the area and
the number of employment posts occupied in the
regional centre accentuated the relationship with
the economic level of municipalities.

The analysis of selected socioeconomic indicators
showed varying degrees of consistency with the
comprehensive definition of the socioeconomic
typology of communities. The greatest degree
of correlation for all municipalities in the Czech
Republic with other socioeconomic indicators was
displayed in the number of enterprises and the
number of employers. A closer look at selected
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cities confirmed that the economically more suc-
cessful cities indicated a higher share of employers
than the demographically comparable but econom-
ically weaker cities. Another indicator which con-
firmed in basic terms the definition of developing
and peripheral regions, was the registered unem-
ployment rate. The share of outbound commuters
was by far the highest in municipalities with good
transport accessibility to big cities and in contrast,
it was small in peripheral regions (especially in bor-
der areas). The relativized net migration rate was
the highest among communities with good trans-
port availability in the hinterlands of big cities, and
this roughly indicated the problematic peripheral
regions with higher rates of emigration, low busi-
ness activity, and high unemployment rates.

On the basis of the factor and regression analysis
of the above-mentioned indicators, it is now pos-
sible to answer the research question posed at the
beginning of this paper. Did the results confirm
that municipalities with a better level of transport
accessibility and serviceability display a better level
of indicators of regional socioeconomic develop-
ment in the Czech Republic?

The regression analysis based on factor analysis
showed statistically significant degrees of corre-
lation. In principle, the better transport availabil-
ity, the better the positive net migration rate, and
higher business activity. In most cases the com-
munities with better transport availability also dis-
play lower unemployment rates. When the analysis
included the factor of the number of employment
posts occupied in the centre, the transport availabil-
ity correlated significantly with the socioeconomic
indicators. The weakness of the correlation and
regression analysis is that it correlates transporta-
tion availability to the centres with socioeconomic
indicators of all municipalities in the Czech Repub-
lic. Consequently, the most economically successful
communities (the micro-regional, or meso-regional
centres) which also have the best traffic accessibil-
ity, do not enter the analysis on the side of traffic
indicators, as they are simultaneously centres of
inbound commutes. This is one of the reasons why
the relationship between transport and socioeco-
nomic indicators is clearer on macro-regional and

meso-regional levels, where the influence of centres
that have already been included in the analysis on
these levels is reflected.

We therefore contradict the premise that better trans-
port availability automatically indicates the better
development potential of the area. Although in prin-
ciple this premise was confirmed, there are numerous
examples that stand against this assertion. This is also
confirmed by some of the results in the draft of the
Strategy of the Regional Development of the Czech
Republic for the period of 2014-2020 (MRD, 2012,
p- 49). In many cases territories with good transport
connections display a high level of non-competitive-
ness. It is not only the connection to transport infra-
structure that is of great importance, but also the
role the transport infrastructure plays in connecting
the centres. Municipalities located on a highway that
links economically strong centres (Prague—Pilsen,
Prague—Brno, Prague—Mlada Boleslav—Liberec) have
significantly higher development potential than those
located on a highway connecting economically weak
centres (Vyskov—Kroméiiz, Olomouc—Mobhelnice).
Thus the level of transport accessibility is more an
additional factor in regional development rather than
a factor generating development on its own.

It can be concluded that the relationship between
transport accessibility and the socioeconomic level of
municipalities is roughly determinable, but is largely
influenced by other factors that greatly complicate
the relation between these two sole factors (transport
and level of development). Itis therefore not possible
to clearly establish the isolated impact of the level of
transport accessibility on regional development since
itis determined more by other factors. These include:
the quality of human resources associated with the
willingness to work, business activity, the size of
population centres, the quality of the business envi-
ronment, the difference between the quantitative and
the qualitative supply and demand of the workforce,
direct foreign investment and the implementation of
innovation and technology. Thus transport accessi-
bility is a significant factor, not only supportive, but
indispensable. Transport is a necessary condition, but
not sufficient by itself. Perhaps transport alone can
only have a more significant impact in cases of local-
ization of direct foreign investment.
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Résumé

Vliv dopravni dostupnosti a obsluZnosti na eko-
nomickou trover obci v Ceské republice

Clanek mél za cil zjistit, jaky vztah je mezi dopravni
dostupnosti a regionalnim rozvojem neboli socio-
ckonomickou trovni v Ceské republice. Aby byla
data co nejvice podrobnd, byla zvolena nejnizsi
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mozné Groven v raimci Ceské republiky, tedy Groven
obci. Hodnocena byla nejprve dopravni dostup-
nost jednotlivych obci individualn{ automobilovou
dopravou z mikroregionalnich, mezoregionalnich i
makroregionalniho stfediska. Byla hodnocena ¢asova
dostupnost, pramérna rychlost dojezdnosti, ¢asova
naroc¢nost silniénf site.

Dale byla hodnocena dopravni obsluznost obci
vefejnou hromadnou dopravou opét do mikroregi-
onalnich a mezoregionalnich stfedisek. Mikro, mezo
a makroregionalni stfedisko/a byla pfevzata ze sou-
hrnné zpravy Polyreg (Seidenglanz, D. et al. 2011).
Dopravni obsluznost byla hodnocena opét vice uka-
zateli ilustrujicimi kvalitu a rychlost dopravnich spo-
jeni mezi obci a spadovym stfediskem jak ve vsedni
den, tak o vikendu.

Tyto faktory dopravni dostupnosti jsme srovnavali s
vybranymi ukazateli hodnoticimi socioekonomickou
aroven obci, konkrétné podnikatelskou aktivitu, neza-
meéstnanost, podil vyjizdéjicich a migracnf saldo. Bylo
nutno vybrat ukazatele dostupné za vSechny obce.

Po srovnan{ uvedenych dat formou geografické ana-
lyzy v mapovém vykresleni bylo pfistoupeno nejprve
k faktorové a poté k z ni vychazejici regresni ana-
lyze. Modely regresni analyzy dospély k vysledkim,
které prokazaly zavislost mezi jednotlivymi faktory.
Tato zavislost vSak nebyla pfilis silna. Zjednodusené
muzeme formulovat tvrzeni, ze ¢im lepsf je dopravni
dostupnost, tim vyssi je kladna mira migrac¢niho salda
a také podnikatelska aktivita. Ve vétsiné piipadu je
v obcich s lepsi dopravni dostupnosti i nizs$i mira
nezaméstnanosti. Pokud jsme do analyzy zahrnuli
faktor obsazenych pracovnich mist ve stfedisku,
vyrazné vice nam se sociockonomickymi ukazateli
korelovala dopravni dostupnost, pokud jsme zaradili
faktor komplexni typologie obci, korelovala naopak
virazné vice dopravni obsluznost. Uskalim korela¢ni
i regresni analyzy je fakt, ze korelujeme dopravni
dostupnost do center se socioekonomickymi uka-
zateli viech obci Ceské republiky. V dasledku toho
ckonomicky nejaspésnéjsi obce (mikroregionalni,
respektive mezoregionalni centra), které jsou zaroven
nejlépe dostupné, pak do analyzy na stran¢ doprav-
nich ukazatel vibec nevstupuji, jelikoz jsou zaro-
ven centry dojezdnosti. Je to jeden z davodu, proc¢

je vztah dopravnich a socioekonomickych ukazatela
citelnéjsf na makro a mezoregionalni arovni, kde se
tudiz projevuje i vliv stfedisek, které uz na téchto
urovnich do analyzy zahrnuty jsou.

Dobfe dopravné napojena tzemi v mnoha piipadech
vykazuji vysokou miru nekonkurenceschopnosti.
Velky vyznam nehraje pouze napojeni na dobrou
dopravni infrastrukturu, ale také role dopravni infra-
struktury v propojovani stfedisek. Vyrazné vyssi
rozvojovy potencial maji obce, které se nachazi na
rychlostni komunikaci spojujici ekonomicky silna
centra (Praha—Plzen, Praha—Mlada Boleslav—Libe-
rec), nez obce na dalnici spojujici centra ekonomi-
cky slaba (Vyskov—Kroméiiz, Olomouc—Mobhelnice).
Uroven dopravni dostupnosti je tedy spise doplii-
kovym faktorem regionalniho rozvoje, nez ze by jej
mohla sama o sob¢ generovat.

Vztah dopravni dostupnosti a socioekonomické
urovné obcf je sice v hrubé mife vysledovatelny, ale
je ovlivnén z velké casti dalsimi faktory, které vza-
jemny vztah pouze téchto dvou faktort velmi kom-
plikuji. Nelze proto jasné stanovit, jaky izolovany
vliv ma droven dopravni dostupnosti na regionalni
rozvoj, jelikoz ten je determinovan spiSe jinymi fak-
tory. Jsou to napiiklad kvalita lidskych zdroji souvi-
sejici s ochotou pracovat a podnikatelskou aktivitou,
dale kvalita podnikatelského prostiedi, nesoulad
mezi kvantitativni, ale také i kvalitativni nabidkou
a poptavkou pracovnf sily, pfimé zahranicni investice,
implementace inovaci a technologif a mnohé jiné.
Dopravni dostupnost je faktor sice vyznamny, ale
spise doplnujici, podptrny.
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