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Abstract: Demographic development of human society is influenced by economic and political changes. The demographic
development of most EU countries, including the Czech Republic, is characterized by the change of the age structure, the
increase in the share of the third biological generation and thereby by aging of the population. These changes do not pro-
ceed with the same intensity in all countries; there are differences in the development, both among the EU countries and
also the regional ones in the frame of the country. The paper presents an evaluation of the demographic development in the
EU countries and further in the particular CR regions. The aim is to judge the regional differentiation of this development

and to find an analogy of the EU countries.
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Abstrakt: Demograficky vyvoj lidské spole¢nosti je ovliviiovdn ekonomickymi i politickymi zménami. Pro demograficky
vyvoj vétsiny zemi EU a tedy i Ceské republiky je charakteristicka zména vékové struktury, zvyseni podilu treti biologické
generace a tim starnuti populace. Tyto zmény neprobihaji ve viech zemich se stejnou intenzitou, existuji diference tohoto
vyvoje a to jak mezi zemémi EU, tak i regiondlni v rdmci zemé. V prispévku je provedeno hodnoceni demografického

vyvoje v zemich EU a déle v jednotlivych krajich CR. Cilem je posoudit regiondlni diferencovanost tohoto vyvoje a nalézt

obdobu se zemémi EU.
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The demographic development of human society
is influenced by the economic, social and ecological
development of the society and it influences at the
same time the social life in the future periods (Jenic¢ek
2010). So, economic and political changes affect
strongly the demographic situation in the world and
the Czech society. A characteristic feature of the de-
mography of advanced countries is the deterioration
of the age structure and thereby the population aging.
This trend shows itself also in the Czech population.
The share of the population of the third biological
generation (over 65 year) starts to weight against the
share of the population of the first biological genera-

tion (0—14 years) and the balanced age structure has
changed into the regressive structure (Dufek and
Minarik 2008, 2009).

Similarly, as the individual countries have their specif-
ics in demographic development and there are certain
differences among them, in the frame of one country
— in its particular regions — a different demographic
situation can happen (Spésnd 2009). It is necessary to
pay a special attention to the demographic development
analyses as they bring the information of the principle
for the further economic development and prosperity
of the given territory (Male¢kovi4 et al. 2009; Sidlo and
Tesérkova 2009; Tesérkovd and Sidlo 2009).
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METHODOLOGY AND MATERIAL

The aim of the study was to compare the demo-
graphic development in the EU 27 countries, to define
the groups of countries with a similar development,
and to determine the CR position among these coun-
tries. In the second stage, the individual CR regions
were placed in the analysis with the aim to judge
the regional differentiation of the demographical
development and to determine the position of the
regions among the EU countries.

The demographic situation of the EU countries and
the CR regions was described by the help of seven
indicators found out during the year 2008:

— Natural increase per 1 000 population, expressed
as the difference between the number of births and
deaths in the given year

— Total increase per 1 000 population (the difference
between the number of births and deaths plus the
migration balance in the given year)

— Number of births per 1 000 population

— Medium length of men and women life (life ex-
pectancy — an average number of years lived by a
newborn within the maintenance of the present
mortality rate)

— Index of Dependence of Young expressed as the
share of the population of the age group up to
15 years to the population of age 15-64 years

— Index of Dependence of Old (the share of the popu-
lation of age over 65 year to the population of the
age of 15-64 years)

— Index of Age (the share of the population over
65 years to the population of the age up to 15 years)
(Koschin 2000)

The presented indicators were evaluated in the EU
countries at first separately; subsequently the indica-
tors were summarized in an aggregated one.

For the aggregation, as a basis, a point method was
used when for each indicator a country (a region) is
found, in which the relevant indicator reaches the
maximum value (if the indicator value growth is a
progressive phenomenon) or the minimum value
(if the indicator value decrease is desirable). The
selected indicator of this country has the value of
1 000 points. Then, other countries are scored from
0 to 1 000 according to how many pro milles their
value amounts to of the maximum value. In the case
that the base is the minimum value of the indicator, a
reversal value of this ratio is made. Then, the sum of
points characterizes the country’s level from the given
view-point and enables to form an order, respectively
groups of countries with a similar development (Jilek
et al. 2001).
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As a second possibility of the groups of countries
formation, there was used the cluster analysis method.
The aim of the mentioned analysis is to classify the
given collection of units characterized by a group of
characters, into several relatively homogenous groups
(clusters), so that the objects inside the clusters would
be as similar as possible and the units belonging to
different clusters would be similar as least as possible.
The result of the analysis depends on the choice of the
variable, the chosen rate of distance among the objects
and clusters, and on the chosen calculation algorithm.
Regarding the data character and the requirement of
the formation of clusters of roughly the same size,
the Ward method (Hebdk 2005), expressed from the
matrix of Euclidean distances, was chosen.

Both the methods brought similar, however, not
completely identical results. In some countries, a
slight change in the order occurred. Nevertheless,
these changes were never fundamental. For the reason
of a better clearness and comprehensibility as well as
ease of calculation, the point method was used for
the total evaluation.

RESULTS AND DISCUSSION

Comparison of particular indicators
of demographic situation in the EU states

The highest variability is showed by the indicator
of the natural increase of population. In this case,
Ireland significantly differs, with the value of the
natural increase of population almost 10 inhabitants
per 1 000 population which more than doubly exceeds
the value of the natural increase of France, second
in the order. The Czech Republic with the increase
0.97 per 1 000 population ranks to the centre in the
countries order (13th place). Portugal, Italy, Estonia,
Germany, Romania, Hungary, Lithuania, Latvia and
Bulgaria have a negative increase in this period; it is
considerable in Hungary, Lithuania and Latvia; the
highest level is reached in Bulgaria — it represents a
decrease by almost 5 inhabitants per 1 000 popula-
tion (Table 1).

A high variability is logical also in the indicator of
the total increase per 1 000 population where also the
migration balance is included. The high migration
balance influenced the height of the total increase
especially in Latvia which shows the second highest
total increase — more than 20 inhabitants per 1 000
population, while the natural increase is negative
here (—4.2 persons per 1 000 population). The Czech
Republic with the total increase of 9.09 inhabitants per
1 000 population is on the fifth place (Figure 1).
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In the number of births per 1 000 population, Ireland
with 16.2 live births per 1 000 population significantly
differs. This indicator value moves in other countries
in the range of 8.3—-12.7. The lowest number of live
births per 1 000 population is showed by Germany
(Figure 2).

The medium life length in all the EU countries is
higher in women. This indicator is also less variable

here. The highest medium life length of women can
be recorded in Spain and France (84.4); the lowest
medium life length is in Latvia and Romania (76.2).
In men, the highest medium life length is in Sweden
and in Cyprus (78.8), the lowest is in Latvia and
Lithuania (65.3).

The age structure of the population can be evaluated
according to the index of age and further according

Table 1. Selected demographic indicators in the EU countries (2008)

Country NI TI L LB I1 12 IA
men women

Belgium 1.883 7.748 76.6 82.3 11.356 0.257 0.259 1.006
Bulgaria -4.916 -5.098 69.2 76.3 9.837 0.193 0.249 1.291
Czech Republic 0.967 9.09 73.5 79.9 11.093 0.202 0.202 1
Denmark 1.553 5.256 76.1 80.7 11.737 0.281 0.231 0.823
Estonia -1.218 -1.132 67.4 78.6 11.758 0.219 0.251 1.148
Finland 1.825 -1.099 75.9 83.1 11.105 0.257 0.248 0.965
France 4.335 24.583 77.4 84.4 12.697 0.282 0.252 0.891
Ireland 9.834 3.864 77.3 82.1 16.175 0.295 0.162 0.547
Italy -0.126 18.018 78 84 9.486 0.214 0.302 1.411
Cyprus 3.956 5.469 78.8 82.4 10.842 0.257 0.176 0.687
Lithuania -3.934 8.199 65.3 77 10.225 0.232 0.228 0.981
Latvia -4.292 20.208 65.4 76.3 9.582 0.203 0.248 1.221
Luxembourg 3.356 —4.574 76.8 81.9 11.411 0.270 0.207 0.765
Hungary -3.501 —5.487 69.2 77.8 9.706 0.220 0.231 1.046
Malta 1.857 15.859 77 81.9 9.46 0.241 0.199 0.826
Germany -1.713 -2.104 77.2 82.4 8.298 0.209 0.298 1.424
Netherlands 2.926 6.779 77.7 82 11.042 0.268 0.215 0.801
Poland 0.279 2.826 70.9 79.7 10.175 0.223 0.189 0.848
Portugal -0.096 3.969 75.5 82.3 9.661 0.230 0.257 1.116
Austria 0.195 -0.258 77.2 82.8 9.17 0.231 0.250 1.083
Romania -1.728 1.742 69.2 76.2 9.966 0.221 0.214 0.967
Greece 0.201 -1.694 77.2 81.9 9.832 0.213 0.277 1.301
Slovakia 0.105 7.675 70.4 78.4 10.084 0.224 0.165 0.739
Slovenia 0.671 1.364 74.5 82 9.73 0.199 0.227 1.136
United Kingdom 3.191 4.449 77.2 82 12.633 0.265 0.241 0.909
Spain 2.377 7.616 77.7 84.4 10.881 0.211 0.243 1.152
Sweden 1.715 6.054 78.8 83.1 11.742 0.259 0.265 1.026

NI = Natural increase of population per 1 000 population; TI = Total increase of population per 1 000 population; LF =

Life expectancy; LB = Live births per 1 000 population; I1 = Index of dependence of young; 12 = Index of dependence

of old; IA = Index of age

Source: Czech Statistical Office, Eurostat
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to the index of the dependence of young and the in-
dex of the dependence of old. The most favourable
values of the index of age can be recorded in the
economically strong countries of the EU as Germany
(1.42) and Italy (1.41), but also in Greece, Bulgaria
and Latvia (1.3). A favourable value of this indicator
is in Ireland (0.54) and further in Cyprus, Slovakia,
Luxembourg, where the share of young people up to 15
years rises more significantly. A slight predominance
of young generation is in the group of countries as-

sociating the Netherlands, Denmark, Malta, Poland,
the United Kingdom, Finland and Lithuania. The
Czech Republic has a balanced proportion of these
two generations.

The index of the dependence of young reaches
the highest values in France, Ireland and Denmark
(0.28), the lowest in Slovakia and the Czech Republic
(0.2). The index of dependence of old is the highest
in Italy and Germany (0.3), the lowest in Ireland and
Cyprus (0.17).
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Figure 1. EU: Natural increase of population (year 2008)
Source: Czech Statistical Office, Eurostat
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Figure 2. EU: Total increase of population (year 2008)

Source: Czech Statistical Office, Eurostat
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Figure 3. EU: Index of age (year 2008)

Source: Czech Statistical Office, Eurostat

Comparison of demographic study in the EU
states by the help of aggregated indicator

The foregoing part evaluated the selected demo-
graphic indicators separately. To be able to describe
the demographic situation of the particular states
comprehensively and to create groups of states with
a similar development, the cluster analysis method
and the point method were used. Regarding the fact
that the results were similar and the classification in
the groups did not differ, the following text presents
the point method results from which also the order
of particular states is evident.

On the base of this method, it was possible to de-
termine four groups of countries (Table 2).

The first group is represented by Ireland and France.
These countries have a favourable demographic devel-
opment. Ireland has the highest values of the natural
increase, the number of births, then the most fa-
vourable index of age, the index of the dependence
of young and the index of the dependence of old of
all EU states. With the medium life length, it ranks
among the first ten EU countries in the order. The
total increase does not belong among the highest.
Population increases are the consequence of a high
birth rate that is reflected also in the favourable age
structure of the population. France has the highest
total population increase, a high natural increase, high
values of the medium life length and an acceptable
age structure of population.

For countries associated in the second group, in
which also the Czech Republic is included, for which
a positive natural increase and a higher total increase,
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a high medium life length are characteristic. Even
if the population increases here are influenced by
migration, these countries have a relatively favour-
able age structure.

Table 2. Groups of countries with the similar demographic
situation

Group Country

Ireland

L France

Cyprus

Malta
Netherlands
United Kingdom
Denmark
Slovakia
Luxembourg
Belgium
Sweden

Spain

Czech Republic

1L

Italy
Poland
Finland
Portugal
Slovenia
Latvia
Austria

III.

Romania
Lithuania
Greece
Estonia
Germany
Hungary
Bulgaria

Iv.

Source: Czech Statistical Office, Eurostat
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The countries forming the third group can be evalu-
ated as the countries with an average demographic
situation, where only some indicators can be con-
sidered as problematic. Italy has a negative natural
increase but, thanks to migration, also a high total
population increase, a high medium life length and
less favourable age structure of population. Poland
has positive, though low values of the natural and
total increase, a lower medium life length and a good
age structure of population. Finland has a positive
natural increase but a negative total increase, a high
medium life length and a relatively good age structure
of population. Portugal is characterized by a negative
natural increase but a positive total increase of popu-
lation, a high medium life length and less favourable
age structure of population. Slovenia has positive,
even if low values of the natural and total increase
of population and a less favourable age structure of
population. Latvia shows a negative natural increase
of inhabitants, an unfavourable age structure, but a
high total increase of population. Austria has a posi-
tive natural increase, but a negative total increase of
population, a higher medium life length and a less
favourable age structure of population. Austria has a
positive natural increase but a negative total increase
of population, a higher medium life length and a less
favourable age structure of population.

The fourth group associates the countries in which
the separately evaluated indicators of demographic
development belong mostly to the substandard or even
to the end of the countries order. All the mentioned
countries except Greece have a negative natural and

total increase, an average or below the average value of
the medium life length and a worse age structure.

Classification of CR regions in complex
evaluation of demographic situation

The Czech Republic as a whole was classed as the
last in the second group of the EU countries. Thereby;,
an average situation was described. However, the
situation in the particular CR regions, the same as
in the particular EU countries, differs. The above
evaluation helped to evaluate the differentiation of

Table 3. Groups of the CR regions with similar demographic
situation accordant with groups of the EU countries

Group Region

I Central Bohemia

Liberec
Prague
Pilsen

1I. Usti
Karlovy Vary
Pardubice
South Moravia

South Bohemia
Vysocina
Hradec Kralové
Olomouc
Moravia-Silesia
Zlin

Source: Own calculations
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Figure 4. Demographic development — the EU and Czech regions — aggregate (year 2008)

Source: Own calculations
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the demographic development in the CR regions. Data
about the CR regions were included into the model
and the regions were classed in the above mentioned
groups of the EU countries (Table 3).

The Czech Republic can be classified from the
view-point of the demographic situation as the EU
average. From the regions with a better than average
state, mainly the region Central Bohemia earmarks,
with the favourable values of both the natural and
the total increase of population, and also the age
structure. Regions classified in the second group
can be evaluated as the average. In the regions of the
third group, already some problematic indicators can
be observed. Mostly it regards the low values of the
natural and total increase and a less favourable age
structure of population. Nevertheless, the natural and
the total increase of population are always positive.
None of the CR regions was included in the fourth,
the most problematic group (Figure 4).

CONCLUSION

From the presented, it is evident that there is a dif-
ference in the demographic development both in the
EU countries and the CR regions. The demographic
situation of the CR as a whole can be evaluated in
comparison with the EU countries as the average or
better than the average. Regarding the classification
of the CR regions in the evaluation, it can be stated
that in fact the situation is not completely favour-
able from all the observed view-points in any region.
Even if the numbers of births increased in last years
and the natural increase gets into positive figures,
the fact is that the population aging shows itself still
more and more. A similar situation is in most of the
developed countries.

A positive finding is that none of the regions was
classified in the last group of countries where the
demographic development can be evaluated as un-
favourable and, from the view-point of the future,
as warning.

The paper was elaborated in the frame of the solution
of the research intention MSMT-MSM 6046070906,

the stage 6.2.1 “Modelling and prognostication of
development of decisive indicators of economic and
social development in the CR and in the context of
the EU”
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