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1. INTRODUCTION 
 

The main objective of the paper is to 
investigate a possible link between the urban structure 
and regional development in the local administrative 
units in Slovakia (LAU1 level). The objects of our study 
are the Slovak settlements, consisting of units, 
contained in districts (LAU1). The thematic aspect of 
the study also includes the analysis of urban patterns 
prevailing on regional level (NUTS 3). Hence, specific 
concepts of settlement morphology are 
evaluated: centrality, concentration, polycentricity, and 
city size. Secondly, the link between different urban 
patterns and development is evaluated. Recent 

discussions in regional studies and in economic 
development have returned to the centrality of cities, 
innovation, technology diffusion, and to overall 
economic growth. Conventional wisdom suggests that 
the three C‘s of compact, concentrated and connected 
cities are key to driving competitiveness and fostering 
innovation (Clark et al., 2018). Cities are essentially 
focal points in an economy where people come together 
primarily to exchange goods, to trade. The forces that 
create such clusters are usually defined to be those 
leading to agglomeration economies whereby industries 
and services prosper if they are close to each other and 
close to their market (Batty et al., 2003). Still, there is 
relatively little evidence on the relation between 
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The main objective of the paper was to investigate a possible link between the urban structure and regional economic performance in 
Slovakia, at district level (LAU1). Based on the selected urban indicators, we identified distinct patterns in terms of urban structure and 
economic performance in Slovakia through the Agglomerative Hierarchical Clustering (AHC) method. The “inner” urban pattern 
includes districts located predominantly in the central part of the country with some extension to the west and east. Common 
characteristics of this pattern are higher centrality, clustering, and monocentric urban cores. The “outer” urban pattern includes 
districts located predominantly at the periphery, along the borders. The common characteristics of this pattern are the dispersed urban 
patterns and polycentric settlement structures. The underlying urban structure was matched with the economic conditions prevailing in 
each district for evaluating the degree of concordance. The kappa coefficient of concordance has shown a scant relation between the 
urban structure and economic performance of regions at the district level (LAU1). According to the main findings, underlying urban 
pattern (clustered or dispersed one) in any particular district does not preclude economic success or failure of its regional economy.   
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polycentricity and growth. So far, research into the 
benefits of polycentric strategies has provided 
inconclusive evidence (Alonso, 1970; Liu and Liu, 
2018). This study aims to provide some further insights 
into this topic on the example of Slovakia. The aim of 
the paper is to clarify the links, if any, between the 
economic development and monocentric or polycentric 
urban structure at the local level (LAU1) in Slovakia. 
Lityński et al. (2021) state that, while growing 
urbanization does not negatively impact the national 
economy or national finances, it affects the regional 
economy and its growth. Furthermore, their research 
proved that compact local economies are important for 
increasing regional economies. They concluded that 
national spatial strategies should focus on stimulating 
the suburbanization process. Since 1990, a decrease in 
average urban population density has occurred in more 
than half of the OCED countries. In Slovakia, as well as 
Germany, a substantial decrease in urban population 
and settlements fragmentation occurred after 2000, 
while the most significant increase of urban centres was 
also recorded, the same being observed in Denmark and 
Slovenia (OECD, 2018).  

The above mentioned long-term processes 
might be explained by the acting of centripetal and 
centrifugal forces, which contribute to the changing 
rural-urban fabrics. The concept of involving centripetal 
and centrifugal forces was applied broadly to the 
geographical sciences by Colby (1933); and, for decades, 
these terms have been key elements used in explaining 
the development of cities and regions (Krzysztofik, 
2016). However, Krugman (1996) links this topic with 
uneven regional development, which clearly involves a 
tension between the “centripetal” forces that tend to 
disrupt such agglomerations. Among centripetal forces, 
there is a basic distinction between the natural factors 
that favour a site – such as a good harbour or a central 
position and the external economies that are acquired 
and the self-reinforcing advantages of a site.   

On the side of centrifugal forces, there is a 
similar distinction between nonmarket diseconomies 
and factors such as land prices, which are fully 
mediated by the market. The centralizing (centripetal) 
forces cause cities to form, in the first place, and to 
agglomerate into fewer and larger cities over time. The 
decentralizing (centrifugal) forces tend to limit the 
growth of city size and alsoto create more but smaller 
cities dispersed throughout the territory (Geltner et al., 
2014). 

External economies exist when the scale of 
urban environment adds to productivity. There are at 
least three dimensions over which these externalities 
may extend. These are the industrial, geographic and 
temporal scope of economic agglomeration economies 
(Rosenthal and Strange, 2004). Recent efforts to 
measure the extent of urbanization economies have 
focused on estimates of the productivity gain accruing 

to activities that are located in larger urban areas. 
Earlier studies suggest six to eight percent of 
productivity gain for metropolitan areas when this 
population threshold is reached (Segal, 1976; 
Sveikauskas, 1975). In their review, Rosenthal and 
Strange (2004) learned that city size tends to increase 
individual productivity by 3 to 8%. Melo et al. (2009) 
realized a meta-analysis of estimates of urban 
agglomeration economies. Although the productivity 
gains of urban agglomeration economies are generally 
found to be positive, there is a great deal of variability in 
the magnitude of reported estimates. The country-
specific effects, the industrial coverage, the specification 
of agglomeration economies, and accounting for both 
endogeneity of labour force quality and unobserved 
cross-sectional heterogeneity in time-variant labour 
quality can give rise to large differences in the results 
reported in the literature. 

The decentralizing forces are holding back 
urban agglomeration and result in a larger number of 
smaller cities; they include factors that make it less 
efficient or more costly to produce goods and services in 
large cities. For instance, megacities often lead 
development in developing countries, while small- and 
medium-sized cities play more of a key role in many 
developed countries (Kourtit et al., 2015; Partridge, 
2010). Satterthwaite and Tacoli (2003) suggest that 
small and intermediate urban centres are places where 
most rural people and rural enterprises interact. There 
are many activities that such centres play in supporting 
social and economic development within rural areas – 
providing rural population with access to education and 
healthcare and providing a location for agricultural 
extension services, like irrigation offices, and agro-
industries linked to local products. Tacoli (1998, 2003) 
and Akkoyunlu (2015) point to rural-urban linkages, 
which include the network flows between agriculture, 
manufacturing, and service sector. Also, many 
households in both urban and rural areas rely on the 
combination of agricultural and non-agricultural 
income sources for their livelihoods.   

Small settlements play an important role in 
urban and regional development. Hamlets with less 
than 200 inhabitants can be found in the north-western 
part of Slovakia and settlements with less than 500 
residents are typical for the northern part of the 
country. In general, settlement centres are localities 
with a higher number of residents. In Slovak conditions, 
these are represented by district towns with at least 
10,000 inhabitants (Statistical Office of the Slovak 
Republic, 2021). 

Urbanization, along with suburbanization and 
possibly re-urbanization, is a relatively well-known 
phenomenon, being investigated in several studies in 
the context of the Slovak Republic (Falťan and Pašiak, 
2004; Hrdina, 2010; Zubrický, 2014; Šveda and Šuška, 
2014). Hrdina (2010) states that, after 1990, the further 
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growth of more populated settlements came to a halt. 
This development is reflected in the stagnation of larger 
cities and in the slight growth of rural communities, 
especially in the hinterland of these cities.  

The change in socio-economic conditions has 
created the preconditions for natural suburban growth 
even in the hinterland of many cities (Šveda and Šuška, 
2014). Hrdina (2010) further recalls that, in the context 
of housing relocations, the greatest growth is 
experienced by the most attractive municipalities in the 
hinterland, in terms of accessibility to the centre. He 
talks about the trend of suburbanization around the 
largest cities, while in urban agglomerations the so-
called concentrated deconcentration is observed; this is 
described by the arrival of inhabitants from other 
territories to the hinterland of larger, locally and 
commercially attractive cities. 

The relationship between settlement structure 
and regional development has become subject of 
research in previous studies (see also Sloboda, 2005; 
Tichý, 2005; and Žárskaet al., 2005). Overall, they 
emphasize the disadvantageous position of small 
municipalities (up to 1000 inhabitants), their high 
number, and uneven spatial distribution within the 
Slovak Republic, which implies further barriers to 
regional development. The Ministry of Transport and 
Construction of Slovakia (2019) emphasizes the 
implementation of the polycentric concept as a 
settlement system based on the so-called functional 
territorial units, e.g. urban functional areas and 
metropolitan growth areas. The application of this 
concept should lead to the creation of a balanced 
polycentric settlement system as one of the tools for 
eliminating interregional differences. 
 
2. THEORY AND METHODOLOGY 
 

Formally, we observe m regions (i = 1, 2, … , 

m), with ni settlement frequencies, (i = 1, 2, … , m) 
units. There is m = 79 regions (LAU1 level districts), 
consisting of n = 2927 (settlement) units. Primary, we 
analyze the urban structure of each district using the 
selected indicators. These indicators are employed to 
evaluate the spatial settlement structure, prevailing in 
each district. Urban spatial structure is conceptualized 
by two spatial dimensions: the degrees of centralization 
and concentration (Anas et al., 1998). This indicator 
measures how unevenly the population in the urban 
area is distributed. For this purpose, Theil’s Entropy 
(Tsai, 2005; Limtanakool et al., 2007) would provide 
useful results. The entropy indicator ranges between 0 
and 1, with 0 indicating perfect concentration (Veneri, 
2015). Formally, we might write:  
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n – number of local units (settlements).                                                       
 

Centrality is the degree to which residential or 
non-residential development (or both) is located to the 
Central Business District (CBD) of an urban area. The 
centralization index measures how quickly the 
cumulative proportion of urban population captures the 
mean distance of the population relative to the centre of 
interest by multiplying an area’s distance from the 
centre by its share of population (Galster et al., 2001). 
Formally stated:  
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where:  

ix~ – population share in settlement unit i;  

dj – distance from j to i.  
 

For the purpose of our study, we measured the 
distance from the unit j to the city i straightforwardly, 
assuming a homogenous surface without obstacles. A 
higher value of the index suggests higher centralization, 
hence clustering the settlements around the central city, 
whilst a lower value suggests a more disperse 
settlement structure. 

Centricity is the extent to which an urban area 
is characterized by a monocentric (as opposed to a 
polycentric) pattern of development. If CBD is the only 
locus of intense development, then the area has a 
monocentric structure, and its centricity is maximized. 
If the same activities are dispersed over several 
intensively developed places and each contains an 
agglomeration of activities that represent a substantial 
proportion of the total of such activities in the region, 
then it is polycentric (Galster et al., 2001). For our 
purpose, we outlined centricity based on population 
density. If population density, in the absolute value of 
the particular settlement, exceeds at least one standard 
deviation of an average population density of the whole 
district, we consider the settlement as nuclear; formally 
written: 
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Both indexes (centrality and centricity) were 
used by Galster et al. (2001) in their study focusing on 
urban sprawl. We undertook and adjusted their 
measures for the purpose of our study. In the case of 
centrality measures, we used the area of the district at 
the LAU 1 level, whereas Galster et al. (2001) used the 
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city’s urban area as a measuring unit. In the case of 
centricity use, we simply measured the population 
density of settlements located in particular districts. If 
the population density of some particular settlement 
exceeded at least one standard deviation of an average 
population density in a given district, we would 
consider the settlement as another city core.  

The last indicator used measures the mean size 
of the city population. It is the average size of the city in 
the region where the population resides. 

P

c
MC

m

i
i∑

== 1

2

                               (1.2)          

where: 
ci – population of the city i;  
P – total population of the district;  
m – total number of settlements. 
 
For evaluating urban structures in districts we 

used the method of agglomerative hierarchical 
clustering (AHC) applied to a set of examining objects – 
districts, based on the examining indicators 
(concentration, centralization, nuclearity, mean size of 
the city). For intercepting the dissimilarity (or 
similarity) of objects we used the Euclidean distance – 
the square root of the sum of square distances, formally 
written: 

∑
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−=
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iiyz zyV

1

2)(  

(1.3) 
where:  

y, z – vectors (observations);  
k – examined variable (Hendl, 2012).  

 
The result of hierarchical clustering 

(dendrogram) is a way of arranging items in a hierarchy 
based on the distance or similarity between them. The 
result of clustering calculation is presented either as the 
distance or the similarity between the clustered items 
depending on the selected distance measure. Cluster 
analysis would help us find clusters of similar districts 
and thus revealing the common trends and patterns. 

To link the common urban patterns with 
regional development, we used the AHC method once 
again on the same sample (districts), however observing 
different variables. In this case, the variables reflect the 
development level of the LAU 1 districts. As observation 
variables, we selected common social-economic 
indicators based on 5-year average (2016-2020): 
unemployment rate, average nominal wage, migration 
balance, nominal price of urban land (built-up area in 
sq m). 

The final output is two different dendrograms 
(denoted D1 – urban dendrogram and D2 – economic 
dendrogram) consisting of district groups based on 

dissimilarity between the groups and similarity within 
the groups.  

Of utmost importance is to find the 'degree of 
compliance' among the dendrograms built on two 
distinct sets of variables (urban vs. economic). 
Compliance means the same composition of districts 
within and between the groups across both 
dendrograms. As such, the null hypothesis is stated, 
that there is zero compliance across both dendrograms, 
formally expressed as 'kappa coefficient of concordance' 

 
H0 : k = 0 
and, as alternative hypothesis: 
H1 : k ≠ 0 
 
The nij frequencies (i = 1, 2, …, K) denote the 

number of objects (districts) assigned to the i-category 
(D1) and j-category (D2). Summing up then ii 

frequencies along the diagonal, would get the number of 
concordances (number of concordant district pairs) 
among the categories across both dendrograms. Again, 
not the order of groups within dendrograms is 
important, but the degree of concordance within the 
groups in both dendrograms. Hence, the ideal state is 
the same composition of districts within the groups in 
both dendrograms. Dividing the sum of concordant 
district pairs with total number possible number of 
district pairs would get a probability estimation p0 that 
both dendrograms will match together. Thus, the 
number pe estimates the random probability of 
concordance. Hence, the number of districts is n = 79. 
The number of possible district pairs would get as a 
two-element combination of number 79 without 
repetition: 
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The kappa coefficient of concordance is 

formally written as: 
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Coefficient kappa gets value 1 if there is total 

concordance between the search object pairs and value 
0, if there is any concordance between the object pairs. 
 

3. RESULTS AND DISCUSSION 
 

The first part of the results reveals the features 
of urban structure studied at district level (LAU1) in 
Slovakia. Figure 1 shows the studied indicators 
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cartographically (mean city size, polycentricity, Theil 
entropy, Galster index). 

 

 

 

 
Fig. 1. Urban development indicators at the district 

level (LAU1) in Slovakia. 

 
Figure 1a shows the mean city size expressed 

by the average number of inhabitants per one 
settlement in each district. We can observe a 
considerable variation in the mean size of settlements 
in districts in Slovakia. The most populous places are 
predominantly concentrated in the west (Bratislava 
urban agglomeration), east (Kosice metropolis), and 
north parts of the country (Zilina and Banska Bystrica 
regional capital city). Relatively low populous areas are 
scattered along the Slovak-Hungarian border in the 
south and the Slovak-Polish border in the north of the 
country. 

Figure 1b shows the degree of polycentricity in 
districts of Slovakia. In general, we observe a mixed 
pattern of districts with monocentric and polycentric 
settlement structures. The highest degree of 
polycentricity is visible in the eastern part (leftward) of 
the country, where multiple population cores are found 
in the same district. However, excluding the Kosice 
metropolis, most of these population nuclei just 
comprise the Roma minority, which lives in shanty 
towns and does not represent the real urban fabric. In 

the western part of the country, the highest 
polycentricity degree is shown by Bratislava urban 
agglomeration, representing a separate urban core. 

Figure 1c represents the calculated Theil 
entropy as a proxy for measuring the level of clustering 
of settlements in each district. In our study, a major 
district city is represented by the settlement to which all 
other settlements (within the district) should gravitate. 
The Theil entropy index depends on the population of 
the gravitating settlement and the population base of 
the district city. A higher value of the index means a 
rather balanced distribution of population in the 
settlements at the district level. The overall picture of 
Slovakia is rather mixed, the lowest entropy values 
being registered by districts in the western part of the 
country, around Bratislava. These districts are currently 
attractive for housing and their settlements are 
experiencing population inflows. The rather balanced 
distribution also maintains several districts located in 
the southern and northern parts of the country. They 
are characterized by rather fragmented settlements 
structure with a higher share of small settlements, of up 
to 1,000 inhabitants. Nevertheless, a typical 
monocentric pattern prevails in the inner part of the 
country, in the middle and eastern areas. 

Finally, the Galster index represents the 
degree of centrality at the district level. The index 
depends on the area of the district, on the population 
base of a major city, and on the distance and population 
of the gravitating settlements towards the major city. 
The greater size of the district city and shorter distance 
between the settlements and city within the same 
district means higher centrality and vice-versa. The 
overall pattern resembles the previous one, in which 
case mostly monocentric districts show a higher degree 
of centrality and vice versa. The inner part of Slovakia 
and also Bratislava urban agglomeration in the west, 
and Kosice metropolis in the east contributes to this 
pattern. However, the outer districts located along the 
Slovak borders mostly show a decentralizing pattern. 

Figure 2 represents a socioeconomic overview 
of the Slovak districts. The variables expressed 
cartographically in the upper (average wage level in 
euro, migration in relative number of inhabitants) and 
lower right parts of the figure (land prices in euro and 
average rate of unemployment) contribute to a largely 
uniform pattern. Western Slovakia, led by the Bratislava 
region, and the relatively developed middle and 
northern parts of Slovakia belong to economically 
developed areas. On the other hand, the southern part, 
along the Hungarian border, and the eastern one, 
except for the Kosice metropolis, represent the least 
developed areas in the context of all analysed variables. 
This situation fits the lower left part of the figure 
representing the five-year average unemployment rate, 
which is found predominantly in the southern and 
eastern parts of the country.  
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Fig. 2. Economic development indicators at the 
district level (LAU1) in Slovakia. 

 

Figure 3 and Figure 4 show the results 
of Agglomerative Hierarchical Clustering dividing 
districts at the LAU1 level into subgroups according to 
the similarity criterion. There are two dendrograms 
based on urban indicators (Fig. 3) and on 
socioeconomic indicators (Fig. 4). The main method 
used for the clustering of similar districts is Ward’s 
linkage, which minimizes the variance of the clusters 
being merged.  

Figure 3 shows the assembly of districts based 
on computed urban indicators (mean city size, Theil 
entropy, Galster index and Polycentricity). We can 
observe at least three distinct clusters. The smallest one 
(C1) contains just two districts (Bratislava V and Kosice 
III), dissimilar from all the others. Next, cluster C2 
(displayed in red) is more homogenous than cluster C3 
(displayed in green) which consists of four distinct 
subsets. In the C2 cluster, we can observe three distinct 
subsets containing districts located predominantly in 
the western and eastern parts of Slovakia. The common 
main feature of these districts is the monocentric urban 
core, which dominates in the area and to which other 
smaller settlements gravitate. Furthermore, these 
districts are characterized by a higher level of centrality, 
higher level of clustering, and single nucleus; however, 
the size of the core city varies substantially.  

 
Fig. 3. Groups of clustered districts using the urban 

indicators, based on the Ward's linkage method, self-
computation, XLStat. 
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Fig. 4. Groups of clustered districts using the social-

economic indicators, based on the Ward's linkage, self-
computation, XLStat. 

In the C3 cluster, we can observe districts 
located predominantly in the centre of Slovakia 
extending to the northern and southern areas of the 
country. The common features of these districts are the 
scattered settlements of various sizes, two or more 
urban cores, and overall decentralized urban patterns. 

Figure 4 shows the assembly of districts based 
on computed socioeconomic indicators (unemployment 
rate, average wage, migration rate, and urban land 
prices). Overall, we note three distinct clusters. The 
smallest one (displayed in blue) includes Bratislava 
agglomeration and surrounding areas. The next one 
(displayed in red) contains two distinct subsets 
representing the most underdeveloped regions in 
Slovakia. The third cluster (displayed in green) consists 
of four distinct subsets of districts of various 
development levels. Bratislava agglomeration and the 
surrounding areas (C1 cluster) represent the most 
developed part of Slovakia, with highest wage level, 
migration inflow, and land prices. Next, the C2 cluster 
(displayed in red) represents the most underdeveloped 
districts in Slovakia, predominantly located in the south 
and east of Slovakia. In general, they are impacted by 
various structural problems. Finally, the C3 cluster 
(displayed in green) includes multiple districts with 
varying levels of development. They are located in all 
parts of Slovakia, with various economic issues. 

Finally, we were interested in finding some 
possible link between the underlying urban structure 
within the districts and their level of development. For 
this purpose, the measure of concordance was 
established. As a measure, we computed the kappa 
coefficient of concordance, κ. Firstly, for computing the 
kappa coefficient, we calculated the number of possible 
district pairs. We computed the possible number of 
district pairs as a two-element combination of number 
79, without repetition: 

3081
)!279(!2

!79
)79(2 =

−
=C  

 
This resulted in 3081 possible district pairs in 

total. Dividing the sum of concordant district pairs with 
total number possible number of district pairs got a 
probability estimation p0 = 0.278. Next, the number pe 

estimates the random probability of concordance, set pe 

=0.213. Finally, the kappa coefficient of concordance 
was computed: 

 

0822.0
213.01

213.0287.0 =
−

−=k  

 
This is an indeed very small value. So, we 

might say that the degree of concordance shows only a 
limited link between the urban pattern and the 
economic development at the district level (LAU1). 
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4. CONCLUSION 

 
The main objective of the paper was to analyse 

possible conditional relations between the predominant 
urban pattern and the development degree at the local 
level (LAU1) in Slovakia. The object of the research was 
the LAU 1 district sample. The subject of research was 
the urban pattern and the underlying economic 
conditions prevailing in each district. Regional urban 
patterns were analyzed based on a distinct set of 
indicators particularly describing the degree of 
centrality, centricity, clustering, and the mean city size 
of the district. On the other hand, the economic 
conditions in each district were analyzed by a set of 
indicators considering unemployment level, urban land 
prices, migration inflow, and average wage level.  

Regarding the analyzed urban patterns, we 
might speak about emerging “inner” and “outer” 
patterns, which share different urban features. The 
“inner” urban pattern contains districts predominantly 
located in the central part of the country and clustering 
in the west (Bratislava urban agglomeration) and east 
(Kosice metropolis). They are characterized by a higher 
level of centrality, settlement clustering, and a 
dominating single urban core. On the other hand, the 
“outer” urban pattern contains districts predominantly 
located at the periphery of the country, mainly along the 
Hungarian, Polish and Ukrainian borders. Common 
features include higher settlement decentralization, two 
or more urban cores, and dispersed settlement 
structure. Some of these findings are in line with 
previous empirical results (JRC, 2020; Drinka and 
Majo, 2016; Havierniková et al., 2017; Maris et al., 
2019). Particularly, Drinka and Majo (2016) point to 
apparent differences in 'large' municipalities 
distribution (municipalities up to 2000 inhabitants) 
over the country. Large municipalities are 
predominantly concentrated in the western part of 
Slovakia (Bratislava – 23.6%, Trnava – 16.3%, Nitra – 
12.1% and Trencin – 10.1%), significantly dispersed in 
the central part and at least in the east of Slovakia. The 
eastern part of Slovakia comprises only 5.7% of the 
large municipalities; however, here is where most 
‘small’ municipalities (up to 500 inhabitants) are 
predominantly concentrated. Moreover, these 
municipalities often face depopulation, which further 
contributes to disperse settlement structures. 
Regarding the long-term development processes, Maris 
(2020) found fast-growing municipalities 
predominantly located in the west, surrounding the 
Bratislava agglomeration, north and east, surrounding 
the Kosice metropolis. These clusters of municipalities 
tend to urbanize further, thereby agglomerating to more 
compact urban cores. On the contrary, fast-declining 
municipalities are located along the Hungarian, Polish 
and Ukrainian borders, whilst the prevailing 
unfavourable conditions further contribute to the 

migration outflow and further atomization of urban 
structure. 

When speaking about the regional economic 
patterns, the results point to the „dividing“ axis 
bisecting the country diagonally on “upper” and “lower” 
parts. The upper part represents relatively developed 
districts, including the most developed part of the 
country in the west (Bratislava region) followed by 
central and northern Slovakia. Conversely, the lower 
part (excluding Kosice metropolis) represents the most 
underdeveloped regions, located mainly along the 
Hungarian and Ukrainian borders. Such pattern has 
been recalled in number of studies (Uramová et al., 
2008; Michálek et al., 2014; Mura and Hajduová, 
2021). 

The above described urban patterns resulted 
in distinct district subsets as a result of the used AHC 
method. The AHC method based on searched urban 
indicators constructed distinct sets grouping similar 
districts and separating dissimilar ones. The resulting 
dendrogram highly corresponds with the obtained 
results.  

Finally, the relation between the urban pattern 
and development level was examined. Formally, the 
hypothesis about distinct urban patterns, which 
condition different district levels of development, was 
tested by statistics – κ, kappa coefficient of 
concordance. The district pairs match in both 
dendrograms was estimated (p0 = 0.278); however, the 
random probability of concordance was set (pe =0.213). 
Hence, the kappa coefficient turned κ = 0.0822, which 
is indeed a very low value (0 – zero concordance, 1 – 
perfect concordance). Finally, based on the findings, we 
might conclude that we have found only little evidence 
to support the hypothesis that underlying urban pattern 
suggests a precondition of the subsequent level of 
development. Thus, it means that districts with 
different urban patterns match economic development 
in a differentiated manner. This main finding might 
come as surprise. This implies that either centralized or 
scattered urban structure may lead to more or less 
successful regional development. Quigley (1998) 
explains factors that play a significant role when 
forming clustered and dispersed urban patterns. The 
first-scale economies are the historical rationale for the 
existence of cities in the first place. Indeed, without 
scale economies in production, economic activities 
would be dispersed to save transportation costs. 
Without scale economies, there is no role for the city, at 
all. To the extent that heterogeneity or variety 
encourages larger-sized urban areas that can take better 
advantage of scale economies, these basic factors will 
increase the output of larger cities and the utility of 
their residents. However, traditional models of the 
optimal city size (Mills, 1967; Henderson, 1974) clearly 
establish that we would not be better off collectively 
living in 'Greatest New York'. Land and housing prices 
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increase with city size, and commuting costs do, too. 
These factors place efficiency limits on the city size. 
Other models emphasize the importance of unpriced 
congestion, pollution and externalities in further 
limiting the size of the efficient city (Quigly, 1998).  

Pacione (2009) highlights the key components 
of an emerging ‘new economy’ of the inner city. At the 
intra-metropolitan scale, new industrial clusters 
centred on innovative, knowledge-based, 
technologically intensive activities such as computer 
graphics and imaging, software design and multimedia 
industries, and technologically ‘retooled’ industries 
such as architecture and graphic design cites were cited 
among them.  

Physical structures integrated within the urban 
morphology may play a vital function in endogenizing 
the growth effects. Castells (1996) mentions the 
development of technopoles as a result of the clustering 
of specific varieties of the usual factors of production: 
capital, labour, raw material brought together by some 
kind of institutional entrepreneur and constituted by a 
particular form of social organisation. Benko (2000) 
states that technopoles are observed as a positive 
regional development tool. Predominantly, old 
industrial regions have sought to create technopoles to 
change their overall image within the framework of 
industrial reconversion to attract new economic 
activities and modernise the local industrial fabric. On 
the other side, urban locations offer economies of scale, 
an intense concentration of high-technology based 
activities and the possible transition between 
traditional and new technologies. However, he observes 
them more likely as a spatial concentration of 
technology transfer and stresses that technopoles might 
show up as driving forces of polarization of economic 
activity across geographic space, or worse, a technopole 
created in a given location by implementing specific 
policy may end up a merely a ‘white elephant’. 

Finally, empirical studies have not reached an 
agreement about the circumstance under which urban 
polycentricity improves economic performance (Zhang 
et al., 2017). Meijers and Burger (2010) and Kwon and 
Seo (2018) found a positive relationship between 
polycentric spatial structure and economic performance 
or labour productivity; yet, other authors found 
contrary evidence. Wang et al. (2018) learned that 
smaller cities tend to benefit more from regional 
agglomeration that larger cities do. Also, they found 
significant synergy effects of intra-city and inter-city 
polycentricity when measuring capital labour ratio with 
capital stocks and weak synergy effect was found when 
measuring capital labour ratio with capital flows. 

Thus, we might conclude that underlying 
urban structure, be it centralized or dispersed, does not 
automatically make regions advantageous or 
disadvantaged. Furthermore, it seems that monocentric 
districts fail to make a substantial difference in 

economic performance, through agglomeration 
economies. There should be another complex of factors, 
not included in the analysis, which play role in 
economic performance determination. Polese (2009) 
highlights the historical legacy of a negative cluster of 
industries as a major development obstacle. Thus the 
industries (often steel, coal, textile, etc.) which were 
powerhouses of the regions in the past often turn to its 
decay. In its influential paper, Gallup et al. (1999) cite 
that location and climate particularly have large effects 
on income levels and income growth, through their 
effects on transport costs, disease burdens, and 
agricultural productivity, among other channels. 
However, the geographic location is what matters the 
most. Africa is especially hindered by its tropical 
location, by its high prevalence of malaria, by its low 
proportion of the population near the coast, and by the 
low population density near the coast. By contrast, 
Europe, North America, and East Asia, the core regions 
are favoured on all three counts. A coastal economy, for 
example, may face a high elasticity of output response 
with respect to trade taxes, while an inland economy 
does not. As a result, a revenue-maximizing inland 
sovereign may choose to impose harsh trade taxes while 
a coastal sovereign would not. 

Even, the decline of rural areas is not pre-
destined. It is by the interactions between rural areas 
and the external environment that rural communities 
either grow, decline, or even vanish. In this process, 
rural communities of different geographical conditions, 
natural resource endowments and social relationships, 
and people’s values, attitudes, and institutions will 
make different responses, which would finally lead to 
different evolution patterns and outcomes (Li et al., 
2019). 
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