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ABSTRACT

Regional disparities represent a set of inequalities between regions in natural, economic,
social area, etc. In the paper, we study the regional disparities of Slovakia with the use of
selected demographic indicators (natality, mortality, marriage, divorce, abortion,
emigration, immigration of population, and age groups) for the period of 1996 - 2013.
The aim of paper is with the help of cluster analysis, we created the regional typology of
demographic inequality which result is to point to the demographic spatial disparities in
Slovakia. In the paper, will use the method of analysis and synthesis as well as graphical,
mathematical-statistical, and cartographic methods.
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INTRODUCTION

Population is a significant social capital of each region. Therefore, the socio-economic
development of regions depends mainly on the quality of human resources in the regions,
which also influence the changes in the country [11]. Most indicators of regional
development and results of regional policy reflect population behavior in various areas of
social life. There are significant differences between individual regions of Slovakia in
terms of their population situation; it reflects in unemployment [7]. In Slovakia, we can
see mainly a significant west-east polarization. There is also a strong north-south
polarization in population-demographic situation where especially southern districts are
the most problematic regarding population. The aim of the paper is to highlight the
demographic spatial non-uniformity Slovak regions using selected demographic
indicators and cluster analysis in order to establish their regional typology.

THEORETICAL AND METHODOLOGICAL BASIS

In recent years, the professional literature devotes an intense attention to regional
disparities at different hierarchical levels of the EU countries and also within the
individual countries inter-regional inequalities are being studied. According to [9] the
regional disparities began to be manifested in Slovakia during the transition period to a
market mechanism as well as by changing social and economic environment. [4] claims
that the main cause of deepening regional differences are different possibilities of regions
to adapt to the requirements of economic and social transformation and thus to the
developmental conditions. The overall picture of regional differentiation in Slovakia is
characterized by polarization while the worst indicators can be seen in the southern part
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of Central Slovakia and northeast regions of Slovakia [2]. According to [6], regional
disparities are characterized as the ability to adapt to economic and social change or it is
the result of a differentiated state of the factors which condition the development of the
region by varying degree. The main causes of the differentiated regional development in
Slovakia are considered to be the primary potential of the area, structure of the residential
network, macro-position attractiveness and economic specialization of regions.
According to [8] the regional disparities are the differences in the socio-economic
development of regions which are the result of their non-uniformity.

Regional disparities of selected demographic phenomena in the European Union are
addressed by [3]. Their basic analytical tools are Theil index and Gini coefficient. These
authors studied several demographic indicators such as the total fertility rate, life
expectancy, infant mortality rate, average age, and the proportion of university graduates
at the hierarchical level of NUTS II. [5] presents the results of research focused on spatial
differentiated disparities of the districts of the Czech Republic based on the quality of
human resources. The research was carried out on the basis of a statistical method of
cluster analysis with the help of 24 demographic indicators.

In this paper, the regional disparities in Slovakia were studied with the use of the
following demographic indicators - natality, mortality, marriage rate, divorce, abortion,
immigration, emigration, and age categories according to the EU classification (pre-
productive age 0-14, productive age 15-64, post-productive age 65+) for the periods of
1996-2004 and 2005-2013. Statistical databases were obtained from the Statistical Office
of the Slovak Republic [10] and interpreted with the use of the ArcGIS 10.1 software. For
the qualitative representation of regional disparities through demographic indicators in
Slovakia, we used the mathematical method of hierarchical cluster analysis applied for
the period of 1996-2013. For the calculation of the distance rate, expressing the similarity
of districts, we used the Euclidean distance. The graphical representation of a clustering
procedure is a dendrogram which included the districts of Slovakia into clusters.

ANALYSIS OF SELECTED DEMOGRAPHIC INDICATORS IN SLOVAKIA IN
THE PERIOD OF 1996-2004 AND 2005-2013

In recent years, the development of population phenomena in Slovakia attracts attention
of not only scientific disciplines, but also the attention of institutions of social practice as
well as the general public.

The first assessed demographic indicators are basic components of natural change of
population - natality and mortality. They are cross-cutting indicators that are affected by
a variety of socio-economic factors. Natality is considered a key process of demographic
development and overall development of the society [1]. In Slovakia, we can see a
downward trend of natality and growing trend of mortality in the studied period of 2005-
2013 compared to the period of 1996-2004. The highest natality is typical for the districts
of Eastern and Northern Slovakia (Fig. 1). An interesting fact can be considered the
increase of natality in the districts of Bratislava in the period of 2005-2013 which may be
affected especially by migration of younger age categories of the population from east to
west. In terms of mortality, the districts of Eastern Slovakia recorded the lowest values
which is caused mainly by a higher proportion of population in pre-productive age,
comparing to other regions of Slovakia, and a significant proportion of Roma population.
Conversely, the increased population mortality is linked to the southern agricultural areas
with aging population.
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1996 - 2004 2005 - 2013

Crude birth rate (%o)

<9,00 11,01 - 12,00
9,01 - 10,00 12,01 <
10,01 - 11,00

Crude death rate (%o)

< 8,00 10,01 - 11,00
8,01-9,00 11,01 <
9.01 - 10,00

Fig. 1. Natality and mortality of the Slovak population in the period of 1996 - 2004 and 2005 - 2013.

Marriage rate is of crucial importance in family behavior of the population as well as in
the whole reproductive process because the marriage forms a family. In the studied period
of 2005-2013 there was an increase in marriage rate in the districts of Slovakia which is
strongest in the eastern part of the country. The apparent increase can be seen also in the
Bratislava Self-governing Region and in the districts of Northern Slovakia which are
characterized with stronger religiosity (Fig. 2).

1996 - 2004 2005 - 2013

Crude marriage rate (%o)

<380 . 481-530
3.81-430 532< L1

4,31- 480

Fig. 2. Marriage rate of the Slovak population in the period of 1996 - 2004 and 2005 - 2013.

Divorce is a negative demographic phenomenon in terms of forming a family and in terms
of population reproduction. In the districts of Slovakia, when comparing the two studied
periods, we can see the growth of divorce rate while the lower divorce rate remains lower
in the districts of Northern Slovakia (Fig. 2). Regarding abortion, which significantly
affects natality and generally also population health status, we can see a downward trend.
In the period of 2005-2013, the more positive situation is evident compared to the
previous period of 1996-2004. The abortion in districts of Bratislava I-1V significantly
decreased as well as in the districts of Central Slovakia (Fig. 3).
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1996 - 2004 2005 - 2013

Crude divorce rate (%o)

<090 2,11-2,80 40 80 km

091 - 1,40 2.81-3,50 L
1.41-210

Crude abortion rate per 100 live-births 40 80 km
< 15,00 35,01 - 45,00
15,01 - 25,00 45,01 <
25,01 - 35,00

Fig. 3. Divorce and abortion of the Slovak population in the period of 1996 - 2004 and 2005 - 2013.

Important demographic variables affecting the demographic development of the
population as well as regional development of the territory are also components of the
migration change of population - emigration and immigration. The intensity of
immigration and emigration in Slovakia is the biggest in the districts of the Bratislava and
Kosice Self-governing Region. The high migration turnover in these regions is mainly
due to proximity of the two big cities of Bratislava and KoSice where urbanization and
suburbanization processes are currently ongoing. When comparing the two periods, only
in the case of immigration it is possible to see more significant changes mainly in Central
and Eastern Slovakia. The intensity of emigration in Slovakia is relatively stable (Fig. 4).

1996 - 2004 2005 - 2013

Crude immigration rate (%o)

<5,00 11,01 - 14,00
5,01 - 8,00 14,01 <
8,01 -11.00

Crude emigration rate (%)

<5,00 9.01 - 11,00
5,01 -7,00 11,01 <
7,01 -9,00

Fig. 4. Immigration and emigration of the Slovak population in the period of 1996 - 2004 and 2005 - 2013.

The age structure of the population can be assessed through productive, reproductive,
main age groups, aging index, average age, age index, age pyramid, etc. The set of
methods and techniques is very different, however, these files contain several statistical
and graphical methods that are different in availability of data. The productive age groups
are often applied according to the classification of the European Union. It is the pre-
productive age (up to 14 years), productive age (15-64 years), and post-productive age
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(65 and more). In Slovakia based on the productive age groups, we can see significant
regional disparities in both studied periods. The highest values of pre-productive age are
recorded in the districts of Eastern Slovakia and lowest values in the districts of Central
and Western Slovakia which are, contrary, dominated by post-productive age groups.
During the period of 2005-2013, the pre-productive age groups markedly decreased
compared to the period of 1996-2004 at the expense of productive and post-age
population (Fig. 5).

1996 - 2004 2005 - 2013

Pre-productive age (%)

| <15,00 19,01 - 21,00
| 15,01 - 17,00 21,01 <
17,01 - 19,00

Productive age (%)

< 65,00
65,01 - 68,00

68,01 - 71,00

0 40 80km
71,01 - 74,00
74,01 <

Post-productive age (%)

<9,00 13,01 - 15,00
9.01 - 11,00 15,01 <
11,01 - 13,00

Fig. 5. Age groups of the Slovak population in the period of 1996 - 2004 and 2005 - 2013.

0 40 80km
| S E—|

TYPOLOGY OF SLOVAK DISTRICTS ACCORDING TO SELECTED
DEMOGRAPHIC INDICATORS IN THE PERIOD OF 1996-2013

Demographic indicators, which were characterized in previous analyses, were further
transformed into the so-called dendrogram with the use of cluster method which based on
the similarity of selected demographic indicators combined the districts of Slovakia into
clusters (Fig. 6). Because of the number of the created clusters, the most appropriate joint
distance was selected the distance 4 as the basis for the created typology of districts
according to demographic indicators. After creating the individual clusters, the types of
regions in Slovakia were formed according to the studied demographic indicators.
Selected demographic indicators were, in terms of demographic development, classified
into a group of positive and negative indicators. The group of positive demographic
indicators included the natality, immigration, marriage rate, pre-productive and
productive age groups. The negative demographic indicators contained mortality,
emigration, divorce, abortion and post-productive age group.
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1-KK, 2-SL, 3-SB, 4-NO, 5-GL, 6-LE, 7-TS, 8-KM, 9-DK, 10-SK, 11-SP, 12-BY, 13-PO, 14-SN, 15-KS§, 16-VT, 17-BJ, 18-TV, 19-Ml, 20-PP, 21-
CA, 22- NZ, 23-LV, 24-KN, 25-ZA, 26-NR, 27-PD, 28-TN, 29-TT, 30-BB, 31-MT, 32-GA, 33-DS, 34-RA, 35-RS, 36-RV, 37-LC, 38-SO, 39-ML,
40-KA, 41-BS, 42-VK, 43-PT, 44-TR, 45-BR, 46-LM, 47-ZV, 48-ZH, 49-SA, 50-PE, 51-ZM, 52-ZC, 53-DT, 54-MY, 55-NM, 56-TO, 57-PN, 58-
HE, 59-PB, 60-IL, 61-Sl, 62-RK, 63-SE, 64-SV, 65-PU, 66-BN, 67-HC, 68-KE3, 69-KE2, 70-KE1, 71-BA5, 72-BA4, 73-SC, 74-PK, 75-MA, 76-
BA2, 77-KE4, 78-BA3, 79-BAl

Fig. 6. Dendrogram for typology of the districts in Slovakia.

This led to the creation of 10 types of regions forming a typology of demographic non-
uniformity of Slovakia (Fig. 6). The positive demographic regions are types A — F and on
the contrary, the regions in the types of G - | belong to demographically unstable or
negative regions.

The type A includes 5 districts located in the northern part of Slovakia. These are the
districts (Namestovo, Tvrdosin, Kezmarok, Stara Cubovna, Sabinov) where values of 9
studied indicators indicate a positive demographic development of these areas. Only low
immigration has an adverse effect on the development. Similarly, the type B is less
numerous. It consists of only four districts. The district of Cadca in the north of the
country and in the east there are the districts of Spisska Nova Ves, Bardejov, and Vranov
nad Toplou. Several studied indicators (8) positively affects the demographic
development of the districts e.g. high natality, low mortality, high marriage rate, low
divorce rate. Negative issues in the development of the mentioned districts were low
immigration and high post-productive age of population.

The type C consists of 6 districts occurring as scattered in Slovakia. In the north of
Slovakia, it is the district of Bytéa and Dolny Kubin, in the east of Slovakia - districts of
Svidnik, Stropkov, Levoca, and Gelnica. These districts are characterized by 8 indicators
which values has a positive impact on demographic development. Similarly as in the type
B, adversely effects in the development are low immigration (below the Slovak average)
and also the low number of population in productive age. This indicator affected the
inclusion of the districts into the type C and B in which the number of inhabitants in
productive age occurs above the average of Slovakia. Districts belonging to the type D (8
districts) are scattered across the whole country while the concentration of 4 districts is
in the Central Slovakia (Banska Stiavnica, Krupina, Velky Krti§, and Poltar). In this type
the adverse effects on demographic development are only low immigration and low
representation of population in the pre-productive and productive age. The values of the
other studied indicators (7) suggest a positive demographic development of these areas.
The type E is, in terms of spatial units, the most numerous. It consists of 27 districts
forming almost continuous region in the northern part of Western Slovakia (e.g. districts
of Piestany, Hlohovec, Topol'Cany, Partizanske, Banovce nad Bebravou) and also in the
central and southern part of Slovakia (e.g. Ziar nad Hronom, Zvolen, Detva, Ludenec,
Revuca, Roznava). In this type the positive (e.g. low mortality, high immigration, high
marriage rate) and negative (e.g. low natality, high emigration, high divorce rate)
indicators of demographic development are equally represented (5). Similarly as the type
E, also the type F is characterized by the same number of indicators - 5 affecting positively
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and negatively at the same time at the demographic development of the area. This type
included 7 districts which are mostly located in the Eastern Slovakia. The fact that the
districts were included to the type F instead of the previous type E was affected by low
immigration, which is high in the type E, that is above the average of Slovakia. The
positive development of the districts in this type is indicated by the low mortality, low
emigration, high marriage rate, high number of population in pre- and post-productive
age.

The type G and also other types H, CH and | indicate the negative demographic
development of districts included in these types. In these types, indicators adversely
affecting demographics are dominant. The type G included only the urban districts of
Bratislava - Bratislava I and V and Kosice - I, I, and Ill. The positive demographic
development of these districts is supported in particular by the low mortality and high
immigration of population. Besides these, it is also the high marriage rate above the
average of Slovakia and the low number of population in post-productive age. In the type
H, the negative demographic trend is indicated particularly by low immigration, low
marriage rate, but also e.g. low natality and high mortality of population. This type is
spread in the western part of Slovakia in the districts e.g. Komarno, Dunajska Streda,
Trnava, Nitra and also in districts of the northern part of Slovakia (Zilina, Martin,
Povazska Bystrica). This type includes a total of 10 districts. The positive effect on
demographic trend can be seen in the below average values of Slovakia in indicators -
emigration, divorce, abortion, and post-productive age. The type CH contains 5 districts
located only in Western Slovakia. They are the urban districts of Bratislava Il, IV and
other districts of Malacky, Pezinok, and Senec. Similarly as other urban districts in the
type G, the positive effect on demographics is in the high immigration, high marriage rate
and low post-productive age of population. The last type I includes only the district of
Kosice IV. This urban district is characterized by high immigration of population as well
as the low divorce and abortion rate (Fig. 7).
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Fig. 7. Typology of the districts in Slovakia.

CONCLUSION

Based on the results of the qualitative evaluation of human resources by means of cluster
analysis, it is possible to identify 10 types of regions (clusters) in Slovakia. By them, we
created the typology of regions of Slovakia resulting from demographic indicators and
thus demonstrating their regional disparities. The positive demographic trend is indicated
by 6 types of regions (type A - F), which out of the total number of districts, accounted
for 75%. The remaining 25% of districts in Slovakia is characterized by negative
demographic trend which is shown by 4 types of regions (G - I). Based on the mentioned,
we can conclude that most of the districts of Slovakia is characterized by the positive
progressive demographic trend i.e. economically less developed districts. These districts
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are located mainly in the Eastern (excluding districts of Kos$ice I - V), Northern, and
Central parts of Slovakia (excluding districts of Prievidza, Martin, Zilina, Banska
Bystrica). The South-western and Western part of Slovakia is specific by an adverse
depopulative demographic trend which is characteristic for the districts of Bratislava Self-
governing Region and southern agricultural districts of the Nitra and Trnava Self-
governing Regions, where begins the poverty zone of Slovakia [12]. Stationary
demographic development is characteristic for southern districts of Eastern Slovakia
which are supplemented mainly by the districts of the Banska Bystrica and Trencin Self-
governing Regions.

The paper was elaborated within the projects: UGA Geographical Visualization of Cancers on
the Example of the Nitra Self-governing Region and UGA V11/24/2014 Suburban Processes in the
Urban parts of the Nitra City.
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