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1. Introduction

performed. The thorough knowledge of demographic
processes and structures allows socio-economic poli-

Demographic characteristics are considered today one  cies to be developed at the national, regional and local
of the major benchmarks enabling meaningful analyses  levels. Like social structures, also demographic struc-
and predictions of socio-economic developments to be  tures have effect on the quality of human resources.
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In this article, rural areas in Poland are analysed
and critically assessed with respect to changes in
their demographic structures and processes that
occurred between 1999 (when for the first time in
Poland’s post-war history the numbers of rural pop-
ulation showed a steady upward trend) and 2011.

2. Research materials and methods

The analysis below is based on data derived from the
Local Data Bank of the Central Statistical Office (GUS)
and the ‘Population Projection for Poland 2008-2035’,
as well as long-term GUS data on all Poland and its
rural areas from the years 1946-2010. To ensure data
consistency and to avoid conclusions being drawn
based on a single year, the mean values of the data
were calculated for years 1999-2004 and 2005-2011.
The sample of rural gminas taken for analysis includ-
ed all 2,173 rural and urban-rural gminas (excluding
urban parts), totalling 2,173 units (as of 2011) (1).

The indicators used in the course of research
were the following: population density (people per
sq. km), the dynamics of the number of popula-
tion (years 2005-2011 in relation to 1999-2004, %),
a feminisation rate in the age group 20-34 years,
a percentage of the pre-working age population
(%), a percentage of the working-age population
(%), a percentage of the post-working-age popula-
tion (%), an ageing index, a parent support ratio,
the intensity of population ageing, a birth rate (%),
a general fertility rate, a death rate (%o), natural in-
crease (%o), a rate of demographic dynamics, a rate
of migration inflow (%o), a rate of migration out-
flow (%o), a total migration rate (%o), the index of
migration effectiveness. To enable the comparison
of Polish rural areas with respect to their specif-
ic demographic structures and processes, the areas
were classified using the k-means method.

3. Dynamics of the number
and density of population

Following 1999, the number of population in ru-
ral areas in Poland started rising dynamically and
steadily. Earlier on, before 1998, the balance of mi-

gration in rural areas had always been negative (due
to excess outflows to urban areas). Between 1999
and 2011, rural population increased by almost
one million people (6.5%) and its present estimate
stands at 15.5 million (cf. Szymanska, Bieganska,
2010). This upward trend is related to a positive bal-
ance of migration and a natural increase that is still
positive (Szymanska, Bieganska, 2011b). The same
trend caused that rural population’s share in the to-
tal population of the country increased from 38%
in 1999 to over 39% in 2011 and it is predicted to
reach 41% in 2035 (Population Projection ....).

The positive balance of migration and positive
natural increase in rural areas are reflected in the
dynamics of population structure and number, and
in the building-up process of suburbanisation. The
highest dynamics of population growth is observed
in the peri-urban areas of large cities (Fig. 1). This
trend is positive, because the arriving population
(mainly urban) consists of young and well-educated
people who stimulate local socio-economic process-
es, entrepreneurship and creativity, and contribute
to better availability of infrastructure and utilities.
As a result, multifunctional rural areas are formed
in the zones surrounding large cities (Szymanska,
Bieganska, 2011b). In the rural, typically farming
areas situated far from large cities, the dynamics of
the number of population is insignificant (Fig. 1).
In eastern Poland, the main source of this phenom-
enon is outflows of people who seek education and
employment opportunities in the services sector in
towns and cities. Overall, two trends are marked:
outflows of urban population to rural areas and in-
flows of rural residents to urban areas.

As regards population density, the factors that
determine it include the dynamics of the number
of population (reflecting the contemporary demo-
graphic processes), the characteristics of the natu-
ral environment and historical past. In the period in
question, population density in rural areas in Poland
was around 51 people, but the share of rural gminas
where the rate was high (100-200 people per km?)
and very high (>200 people per km?) was increasing.
Compared with the years 1999-2004 when the share
was 14.5%, in the period 2005-2011 it was already
15.8% (Table 1). Generally, the most densely popu-
lated rural areas in Poland are found in the southern
part of the country and in the peri-urban zones of
large cities (Fig. 2) (cf. Szymanska, Bieganiska, 2012).
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Fig. 1. Dynamics of population number in rural areas in Poland (years 2005-
-2011 in relation to years 1999-2004; 1999-2004 as 100%)

Source: Own compilation on the basis of data derived from Local Data Bank,

Central Statistical Office

Fig. 2. Population density in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011
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Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

4. Population structure
by gender and age

Another demographic characteristic investigated in
this article is changes in the gender and age struc-
ture of populations living in rural areas in Poland.

The most common measure applied to as-
sess the structure of population is a ratio of the
number of women to the number of men (a femi-
nisation rate) or the number of men to the number
of women (a masculinisation rate). An appropriate
proportion between the two rates is important for
procreation.
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The ratio between women and men living rural
areas in the analysed period was 101:100. This re-
lation was advantageous and showed that the pop-
ulation was balanced in gender terms. However, in
the age group 20-34 years considered the matrimo-
nial age group the ratio was much less favourable
- 97:100. The deficit of women in some gminas was
particularly noticeable. In 33% of rural gminas in Po-

land there were less than 90 women at matrimoni-
al age per 100 men, and in almost 3% even less than
80 (Table 1, Fig. 3). Spatially, a deficit of women at
matrimonial age in rural areas mainly occurs in east-
ern Poland. As a result, males have less opportuni-
ty to find a spouse, the rate of marriages decreases,
likewise the number of births (cf. Fig. 10). All these
phenomena advance population ageing (cf. Fig. 7-9).

110.1-118.7
100.1-110.0
90.1-100.0
80.1- 20.0
61.8- 80.0
ua

Fig. 3. Feminisation rate at age 20-34 years in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

The appropriate age structure of population is
an important factor in socio-economic develop-
ment. The age structure also indicates which areas
are demographically young and old. In this article,
the age structure of population in rural areas is an-
alysed according to three economic age groups, i.e.
the pre-working age population (0-14 years), the
working-age population (women 15-59 years, men
15-64 years) and the post-working age population
(women 60 years and older, men 65 years and old-
er). The working-age population is the actual labour
force of the country and the pre-working age popu-
lation will become one in the future. Depending on
its share, it shows whether an area is demographi-
cally young or old.

The share of the pre-working age population in
rural areas in Poland was decreasing very fast. In the
1950s and 1960s, it exceeded 30%; in the decades of
the 1970s, 1980s, and 1990s, it ranged from 20 to
30%; in the period 2005-2011 it dropped to only
18%. The reason was a generally falling number of
births, also in rural areas. The shares of the pre-work-
ing age population in rural areas show a declining
percentage of gminas where they were the highest, in
excess 20%. Between 1999-2004 and 2005-2011 the
percentage fell from 69.0% to only 9.3% (Table 1).
Relatively high rates of the pre-working age popula-
tion are typical of rural areas in northern and south-
eastern Poland (Fig. 4), where populations invariably
have more pronatalist attitudes (cf. Fig. 11).
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Fig. 4. Share of pre-working age population in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

In contrast, the share of the working-age popula-
tion increased in rural areas. In the years 1999-2004,
the population accounted for 63% on average, but in
the next period, 2005-2011, it was almost 67%. One
of the reasons was a new wave of baby-boomers enter-

ing this age group. The working-age people are usually
economically active, so their greatest shares are found
in economically attractive rural areas where labour
markets are rich and diverse, e.g. in urbanised are-
as and in the rural parts of peri-urban areas (Fig. 5).

Fig. 5. Share of working age population in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office
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The third age group, i.e. people at retirement age,
stood at an average of 15.5% throughout the ana-
lysed period. However, the percentage of rural gm-
inas where the rate was the highest (21%) dropped

OO0EmmEm

from 9.0% in 1999-2004 to 7.1% in 2005-2011 (Ta-
ble 1). Spatially, a high share of the post-working
age population was typical for several decades of
rural areas in eastern Poland (Fig. 6).

Fig. 6. Share of post-working age population in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

As far as population age is concerned, there is a
range of indicators that enable accurate assessments
of the level of demographic ageing and the pace of
population ageing.

An analysis of rural areas in Poland based on
the ageing index (calculated as a ratio of pre-work-
ing age population to post-working age popula-
tion; cf. Diugosz, 2003, 2007) reveals that between
1999-2004 and 2005-2011 the number of people at
the post-working age increased from 73 to 87 per
100 pre-working age population, i.e. by 14 people
(Table 1).

The parent support ratio (measuring the de-
mands on families to provide support for their old-
est-old members) was rising in rural areas from an
average of over 6 people aged 85+ per 100 aged
50-64 years in the years 2005-2007 to more than
7 in the period 2008-2011 (Table 1). It is notable
that the higher value of the ratio, the more obliga-
tions and challenges for the state that has to pro-
vide support and care for old people (cf. Kurek,
2008; Lobodzinska, 2011). The assumption underly-
ing the ratio is that older people usually receive care

from their families, usually from their children. As
the latter have many other responsibilities too, they
are sometimes called a ‘sandwich generation’ to ac-
count for the fact they are ‘squeezed’ between their
work, the care of their old parents and the support
for their children that are born later and thereby stay
longer in the education system (Jozwiak, Kotowska,
www.prezydent.pl...).

Demographic analyses also focus on determin-
ing the pace of population ageing. The tool that is
used to this end is called the indicator of ageing
intensity. It is calculated as a ratio between people
aged 80+ and 60+ in the population and shows the
oldest-old population as a proportion of all elder-
ly population. Indirectly, the ratio also shows how
long old-age benefits are likely to be drawn and the
demand for certain healthcare services and var-
ious forms of medical care (Lobodzinska, 2011).
Its 2005-2007 value calculated for Polish rural ar-
eas was 18 oldest-old people per 100 people in the
age group 60+, but in the next period, 2008-2011,
it was nearly 20 to 100, so it increased by almost
2 people (Table 1).
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Table 1. Some characteristics of the population in Poland

Population density

Ageing index

Natural increase per 1,000 population

(in pers. per sq. km) (%o0)
I II I 11 I 11
PL 122.2 122.3 PL 82.5 105.2 PL 0.0 0.5
ua 1115.4 1090.9 ua 89.8 119.7 ua -0.6 0.2
ra 50.2 51.2 ra 73.4 87.3 ra 0.8 0.9
a a a
200.1-563.5 2.8 3.4 180.1-540.0 0.5 1.2 5.1-12.9 6.8 7.3
100.1-200.0 11.7 12.4 120.1-180.0 4.4 14.9 2.6-5.0 214 19.9
50.1-100.0 34.8 33.4 100.1-120.0 10.5 19.0 0.1-2.5 28.3 28.7
35.1-50.0 255 254 80.1-100.0 24.8 27.8 -2.4-0.0 249 24.9
2.1-35.0 252 254 26.8-80.0 59.8 37.1 -4.9 - -2.5 12.0 12.5
-19.3 - -5.0 6.6 6.7
Dynamics of population number Parent support ratio Demographic dynamics rate
III v I II
PL 100.1 PL 53 6.3 PL 1.0 1.0
ua 99.0 ua 4.6 5.7 ua 0.9 1.0
ra 101.8 ra 6.6 7.4 ra 1.1 1.1
a a a
110.1-154.8 5.9 10.1-22.1 11.4 12.1 1.3-3.0 50.2 49.9
105.1-110.0 8.8 8.1-10.0 17.2 18.5 1.0 12.3 12.6
100.1-105.0 35.1 6.1-8.0 31.0 32.1 0.2-0.9 37.6 37.4
95.1-100.0 42.4 5.1-6.0 17.7 19.1
90.1-95.0 6.4 1.1-5.0 22.7 18.2
30.2-90.0 1.4
Feminisation rate at age 20-34 Intensity of ageing Total inflow per 1,000 population (%o)
I II III v I II
PL 97.0 97.0 PL 16.2 17.4 PL 10.9 11.8
ua 99.7 99.4 ua 15.1 16.2 ua 9.9 10.3
ra 92.7 93.3 ra 17.9 19.6 ra 12.7 14.1
a a a
110.1-119.7 0.3 0.6 20.1-32.1 24.2 26.1 30.1-73.0 2.1 3.8
100.1-110.0 7.9 8.5 18.1-20.0 25.6 23.3 15.1-30.0 15.6 18.6
90.1-100.0 53.3 55.8 16.1-18.0 26.7 24.5 12.1-15.0 19.3 18.8
80.1-90.0 35.0 32.6 14.1-16.0 15.9 18.5 9.1-12.0 36.5 32.6
61.8-80.0 3.5 2.5 5.9-14.0 7.6 7.6 4.7-9.0 26.5 26.2
Share of pre-working age population (%) Birth rate per 1,000 population (%o) Total outflow per 1,000 population (%o)
I 11 I II I 11
PL 18.2 15.5 PL 9.5 10.3 PL 11.3 12.1
ua 16.3 14.0 ua 8.6 9.8 ua 11.1 12.4
ra 21.2 17.7 ra 11.0 11.0 ra 11.7 11.7
a a a
20.1-29.8 69.0 9.3 12.1-19.6 27.5 24.9 15.1-40.3 19.0 18.1
18.1-20.0 23.5 31.4 11.1-12.0 22.4 23.6 13.1-15.0 20.5 18.7
16.1-18.0 6.3 39.2 10.1-11.0 21.9 25.5 11.1-13.0 26.8 24.8
14.1-16.0 0.8 16.4 9.1-10.0 15.6 14.6 9.1-11.0 20.5 229
8.0-14.0 0.4 3.7 3.6-9.0 12.6 11.5 4.6-9.0 13.2 15.5
. N - Rate of total migration
Share of working age population (%) General fertility rate per 1,000 population (%o)
I I I I I II
PL 66.8 68.3 PL 3.6 4.1 PL 22.3 239
ua 69.1 69.2 ua 32 39 ua 20.9 22.8
ra 63.2 66.8 ra 4.5 4.4 ra 244 25.8
a a a
68.1-75.1 2.3 30.5 5.1-8.5 29.6 20.4 35.1-89.7 6.9 9.3
66.1-68.0 10.3 28.5 4.6-5.0 25.8 29.1 30.1-35.0 7.8 9.5
64.1-66.0 24.9 23.6 4.1-4.5 23.8 30.3 25.1-30.0 22.8 222
62.1-64.0 25.6 124 3.6-4.0 12.4 14.4 20.1-25.0 39.0 32.2
48.2-62.0 37.0 5.0 1.3-3.5 8.4 5.8 9.7-20.0 23.5 26.8

Share of post-working population (%)

Death rate per 1,000 population (%o)

Index of migration effectiveness

PL
ua
ra

21.1-43.7
18.1-21.0
15.1-18.0
12.1-15.0
6.6-12.0

I
15.0
14.6
15.6

a
9.0
17.9
30.2
325
10.4

II
16.3
16.8
15.5

7.1
18.2
32.2
333

9.2

PL
ua
ra

14.1-24.9
12.1-14.0
10.1-12.0
8.1-10.0
4.3-8.0

I
9.6
9.2

10.2

a

9.4
16.9
27.8
35.1
10.8

11.5

PL
ua
ra

30.1 - 74.1
10.1 - 30.0
0.1 - 10.0
-9.9 - 0.0
-29.9 - -10.0
-51.8 - -30.0

II

16.4

22.7

30.7
3.7

Explanation: a — % of rural gminas within particular bands (N = 2171); PL - Poland; ua - urban areas; ra - rural areas;
I - 1999-2004; II - 2005-2011; III - 2005-2007; IV - 2008-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical



14 Jadwiga Bieganska / Bulletin of Geography. Socio-economic Series 20 (2013): 7-22

8

20.1-180.0
00.1-120.0
80.1-100.0
2
a

Fig. 7. Ageing index in rural areas in Poland
Explanation: A - 2005-2011

Source: Own compilation on the basis of data derived from
Local Data Bank, Central Statistical Office
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Fig. 8. Parent support ratio in rural areas in Poland
Explanation: A - 2008-2011

Source: Own compilation on the basis of data derived from
Local Data Bank, Central Statistical Office

Fig. 9. Intensity of ageing in rural areas in Poland
Explanation: A - 2008-2011

Source: Own compilation on the basis of data derived from
Local Data Bank, Central Statistical Office
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High values of indicators revealing the level of de-
mographic ageing and the pace of population ageing
are mainly observed in eastern Poland (Fig. 7, 8, 9).

5. Vital statistics

Before vital statistics of population are discussed
more at length, let me mention that they consist of
the following indicators: a birth rate, a general fer-
tility rate, a death rate, a rate of natural increase,
and a demographic dynamics rate.

A rural birth rate of around 11%o was quite sta-
ble in the analysed period (Table 1), despite a small
increase in the number of births in rural areas from
ca. 161,000 in the years 1999-2004 (the national
total was around 365,000) to about 164,000 in the
years 2005-2011 (the national total was estimated
then at ca. 394,000). A relatively high coeflicient of
correlation between the average marriage rate and
the birth rate (r = 0.5386, a = 0.00) shows that the
definite majority of rural children born in the ana-
lysed years were legitimate. The number of women
at childbearing age had little bearing on the number
of births (r = 0.3920, a = 0.00), because of the de-
mographic transition that started in Poland already
in the 1990s. One of its impacts is that the birth

o o [ |

of the first child is postponed until late reproduc-
tive age, which sometimes causes that women do
not have any children at all. This seems to explain
why Polish rural areas did not attain a rate of 2.1
children per woman at childbearing age (ensuring
replacement reproduction), although the number
of births slightly increased with the baby boom-
ers reaching their reproductive age (Table 1). High
birth rates that are noted today in the rural are-
as of northern and south-eastern Poland (Fig. 10)
arise from high general fertility rates (Fig. 11) (the
correlation between the birth rate and the general
fertility rate was very high - r = 0.8922, a = 0.00).

Vital statistics consider not only births but also
deaths. In all Poland, including its rural areas,
mortality was decreasing after 1990s with improv-
ing living conditions and better access to medical
care (Szymanska, Bieganska, 2012). The number of
deaths was quite stable in rural areas in the ana-
lysed period and amounted to ca. 150,000, that is
10%o (the death totals in 1999-2004 and 2005-2011
were, respectively, around 367,000 and 376,000),
(Table 1). Rural areas where death rates are high are
also characterised by low dynamics of the number
of population (cf. Fig. 1), unfavourable age struc-
ture (cf. Fig. 4-6) and ageing populations (cf. Fig.
7-9). Most of these areas occur in eastern Poland
(Fig. 12).

Fig. 10. Birth rate per 1,000 population in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office



16 Jadwiga Bieganska / Bulletin of Geography. Socio-economic Series 20 (2013): 7-22

Fig. 11. General fertility rate in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

OOODEEE

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office
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Fig. 12. Death rate per 1,000 population in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

Natural increase is estimated as a function of
births and deaths. In the period in question, natu-
ral increase slightly rose in rural areas, to 1%o (cf.
Fig. 13), but continued to be low. This fact is par-
ticularly noteworthy, because until mid-1980s Po-
land was in the group of countries where the rates
of natural increase were the highest in Europe - the

Polish rate of natural increase for rural areas was
over 10 times higher than it is today.

Another indicator that can be employed to ana-
lyse rural areas is a demographic dynamics rate (i.e.
the number of births per death). There are three
ranges of values that the rate can take: 0 < W (t) < 1
(below-replacement reproduction), W,(t) = 1 (re-
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placement reproduction), W (t) > 1 (above-replace-
ment reproduction). In the period in question,
Polish rural areas were estimated to have the rate
at a level of 1.1. Yet, although rural areas continued
to have more births and deaths, the demographic
dynamics rate decreased considerably (before the
early 1990s its rural value was twice as high as it
is now).

Fig. 13. Natural increase per 1,000 population in rural areas

Explanation: A - 1999-2004; B - 2005-2011

Above-replacement reproduction and positive
natural increase were identified in contiguous ru-
ral areas occurring mainly in northern, western
and southern Poland. Eastern Poland and large
spaces in Opolskie, Slaskie and Dolnoslaskie have
rural areas characterised by below-replacement re-
production and negative rates of natural increase
(Fig. 13, 14).

26-
0.1-
-2.4-
-49-
-18.3-
ua

25
0.0
-2.8
-5.0

OEEOODE

in Poland

Source: Own compilation on the basis of data derived from ocal Data Bank, Central Statistical Office

Fig. 14. Demographic dynamics rate in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

OmOmE

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office
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6. Migrations of population

The next demographic characteristic that serves the
identification of changes in rural population is mi-
grations. The migration of population is described
with indicators such as a rate of migration inflow, a
total migration rate and the index of migration ef-
fectiveness. The rate of migration outflow has been
omitted from the analysis, because its variations in
the period in question were insignificant.
According to the first indicator, the dynamics of
migration to rural areas was very high in the peri-
od in question (see Fig. 15), the highest in those are-
as that occurred in close and more distant peri-urban
areas of particularly large cities. Many studies show
(Szymanska, Bieganska, 2011b) that population started
flowing to rural areas already in the early 1990s. The
range of factors determining in-migration, particular-
ly to peri-urban areas, consists of social factors (less
populous areas are chosen), economic factors (lower
cost of living) and environmental factors (living closer
to the nature). Regardless of what motivates migrants,
their choices confirm that the suburbanisation proc-
esses in Polish rural areas, particularly counter-urban-
isation and urban sprawl, are advancing (Szymanska,
Bieganska, 2011a, 2011b). The processes are reflect-
ed in the amount of population flowing to rural are-

o o ]|

as that rose from 12.7%o in the years 1999-2004 to as
much as 14.1%o in 2005-2011 (12.0%o in 1990).

In this analysis, migration in rural areas is also as-
sessed with a total migration rate and the index of
migration effectiveness. Fig. 16 shows that the mobil-
ity of population living in rural areas was increasing.
An average rate of total migration was 24%o between
1999 and 2004, but in the years 2005-2011 it reached
almost 26%o. The index of migration effectiveness
pointing to growing interest in rural areas as a migra-
tion destination confirms this trend. Compared with
the years 1999-2004 when its rural value was 4 people
per 100 migrants, in the period 2005-2011 it was al-
most 10 people (Table 1) (it was minus 2 per 100 mi-
grants in 1991). A high rate of total migration and a
high index of migration effectiveness (Fig. 16, 17) were
found in the peri-urban areas of large cities. It is note-
worthy that their values are determined not only by
demographic factors (a favourable age structure, pos-
itive natural increase, high dynamics of the number of
population), but also by social factors (a considerable
share of people with secondary and tertiary education,
a high percentage of people with jobs outside agricul-
ture), economic factors (a large number of firms), and
infrastructure factors (Szymanska, Bieganska, 2011b).
All the factors make rural gminas adjacent to large cit-
ies more competitive than those occurring in so-called
peripheral rural gminas.

30.1-73.0
15.1-30.0
12.1-15.0
9.1-12.0
47- 90
ua

Fig. 15. Total inflow per 1,000 population in rural areas in Poland

Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office
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Fig. 16. Rate of total migration per 1,000 population in rural areas in Poland
Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

OEEOCDN

Fig. 17. Index of migration effectiveness in rural areas in Poland
Explanation: A - 1999-2004; B - 2005-2011

Source: Own compilation on the basis of data derived from Local Data Bank, Central Statistical Office

similarities, the k-means method enabling the ag-

7. Classification of rural areas in Poland  gregation of analysed objects into clusters was ap-

with the k-means method plied. The procedure used the means of eighteen

variables (see Material and research methods) rep-

resenting population dynamics and density, gender

To find out whether the demographic structures and age structures, migrations, and vital statistics
and processes in Polish rural areas show regional from the years 2005-2011.
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As a result, three clusters of rural areas have been
formed. Cluster I with 705 (32.5%) rural gminas
shows high dynamics of the number of population,
because the areas are very attractive for in-mi-
grants and natural increase is high. Compared with
the other groupings, the rates of population inflows
and outflows in cluster I are substantial, leading to
very high rates of migration inflows and outflows
and a significant index of migration effectiveness.
As birth rates are high and death rates are low, the
cluster I gminas have natural increase that is both
positive and high, as well as above-replacement re-
production. High birth rates in cluster 1 are relat-
ed to high general fertility rates that translate into
relatively high shares of the pre-working age pop-
ulation, moderately high shares of the working-age
population, and modest shares of the post-working
age population. As a result, the values of the in-
dicators showing the level of demographic ageing
and the pace of population ageing are low. Cluster
I has also been found to have slightly higher aver-

Cluster IIT has 570 gminas (26.3%) where the an-
alysed structures and processes are the least prom-
ising of demographic development. The dynamics
of the number of population is low and some are-
as are affected by depopulation. The age structure
in these gminas (small shares of the pre-working
age and working age populations, a considerable
share of the post-working age population) and the
gender structure (a significant deficit of women
at matrimonial age) are unfavourable. Other neg-

age feminisation rates than the other clusters (in the
age group 20-34 years) and moderate population
density (Table 2). The demographic structure and
processes in rural gminas comprising cluster I show
them to have promising conditions of demographic
development. Gminas comprising this cluster occur
in the vast and contiguous areas in northern Po-
land, and partly in western and southern regions.
In central and eastern Poland, they constitute the
peri-urban areas of large cities (Fig. 18). Cluster II
is made of 896 rural gminas that account for 41.3%
of their total number. These gminas are different
from the others in that they have very high densi-
ty of population (Table 2) and average values of the
other variables. The conditions of demographic de-
velopment are moderately promising. These gminas
mainly occur in the southern part of the country
(Dolnoslaskie, Opolskie, and Sla(skie, the northern
part of Malopolskie and Podkarpackie) and in the
peri-urban areas of large cities lying in central and
partly in eastern Poland (Fig. 18).

Fig. 18. Classification of rural areas in Poland in the con-
text of demographic structures and processes (by usage of
k-means method)

Source: Own compilation on the basis of data derived from
Local Data Bank, Central Statistical Office

ative characteristics are advanced ageing process-
es, low number of births, a fairly high number of
deaths, negative natural increase and reproduction
below the replacement level. The mobility of their
residents is also relatively low and more people
leave the gminas than arrive (so the index of mi-
gration effectiveness is low). Among all analysed
gminas, those in cluster III have the lowest popu-
lation density. Most of them occur in eastern Po-
land (Fig. 18).
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Table 2. Values of k-means in clusters

A I 11 111
1 0.00 0.25 -0.39
2 0.62 -0.05 -0.69
3 0.25 0.25 -0.71
4 0.85 -0.29 -0.59
5 0.58 0.27 -1.14
6 -0.92 -0.04 1.21
7 -0.83 0.02 1.00
8 -0.78 -0.17 1.23
9 -0.68 -0.11 1.02
10 0.91 -0.37 -0.54
11 0.63 -0.49 -0.01
12 -0.82 -0.14 1.24
13 1.00 -0.07 -1.12
14 1.06 -0.22 -0.96
15 0.50 -0.07 -0.51
16 0.38 -0.23 -0.11
17 0.57 -0.15 -0.47
18 0.28 0.16 -0.59

8. Conclusions

The main finding that the research on Polish rural
areas has provided is that their demographic struc-
tures and processes show inter-regional differences.
According to the outcomes of the k-means method,
rural areas with promising demographic conditions
that prevail in northern and western Poland and in
the immediate per-urban areas of cities in central
and eastern Poland coexist with rural areas where
the conditions are moderately promising (southern,
central Poland and some patches in eastern Poland)
and the least promising (mainly eastern Poland).
As shown, the balance of migration and natural
increase are currently positive in rural areas, so the
number of rural population is growing. This implies
that its share in the total country’s population will
also be increasing in the long term. These demo-
graphic trends confirm migrants’ rising interest in
rural areas and provide grounds for believing that
their demographic development will continue.
Polish rural areas follow the same path of demo-
graphic development as most rural areas in Western
Europe. Areas adjacent to towns and large cities, but
also the more distant ones, still receive increased in-
flows of urban population and have positive migra-
tion balances, as a result of which the peri-urban

Explanation: I - cluster I; IT - cluster II; IIT - cluster III;
A - variables; 1 - population density (persons per sq.
km); 2 - dynamics of population number (%); 3 - femi-
nisation rate at age 20-34 years; 4 — share of pre-working
age population (%); 5 — share of working age population
(%); 6 — share of post-working age population (%); 7 - age-
ing index; 8 — parent support ratio; 9 - intensity of ageing;
10 - birth rate (%o); 11 — general fertility rate; 12 — death
rate (%o); 13 — natural increase (%o); 14 — demographic dy-
namics rate; 15 - total inflow (%o); 16 - total outflow (%o);
17 - rate of total migration (w %o); 18 - index of migra-
tion effectiveness

Source: Own compilation on the basis of data derived from
Local Data Bank, Central Statistical Office

areas keep expanding. Most people migrating to the
rural parts of peri-urban areas are young. Their in-
flows and the procreative decisions they make re-
juvenate the areas, leading to the development of
demographically young circles around cities on the
map of Polish rural areas.

As found, the gender structure and the age struc-
ture of some rural areas still show negative trends,
with a rising level of demographic ageing and an in-
creasing pace of population ageing.

The rural birth-to-death ratio in rural areas is
deteriorating. Although the demographic dynamics
rate is still positive and ensures a surplus of births
over deaths, the unchanging level of reproduction
in rural areas prevent population replacement. Be-
cause rural areas, like all other areas in the country,
need sustainable development, an appropriate pro-
natalist policy is necessary to increase the number
of births per woman at childbearing age, or at least
to maintain its present level.

The changes in the demographic structure and
processes in Polish rural areas that the research has
identified are not considerably different from their
general pattern observed in highly developed coun-
tries. In both cases, ageing processes and changes
in reproduction patterns, nuptiality, and migrations
are noticeable, which are less intense compared with
those occurring in urban areas.
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Note

(1) In 2011, Poland had 2,173 gminas that either met
the formal and legal criteria for being classified as
rural or had a rural part. The gmina of Szczawni-
ca and the gmina of Jasliska have been omitted from
the analysis. The status of Szczawnica changed from
urban to urban-rural in 2008 and Jasliska became a
rural gmina in 2010 (before that it was part of the
gmina of Dukla).

Acknowledgements

I have a gratitude for Professor Daniela Szy-
manska from Department of Urban Studies and Re-
gional Development at the Faculty of Earth Sciences
from Nicolaus Copernicus University in Torun for
her help during writing this paper.

The paper was written thanks to the financial
support within a grant for young researchers from
Faculty of Earth Sciences, Nicolaus Copernicus
University, No. 1381-G.

References

Dlugosz, Z., 2003: The level and dynamics of popula-
tion ageing process on the example of demographic
situation in Europe. In: Szymanska, D. and Grzelak-
Kostulska, E. editors, Bulletin of Geography. Socio-
economic Series, No. 2, Torun: Nicolaus Copernicus
University Press, pp. 5-15.

Dlugosz, Z., 2007: Present state and the perspectives of
the ageing of European population. In: Szymanska, D.
and Holowiecka, B. editors, Bulletin of Geography. So-
cio-economic Series, No. 8, Torun: Nicolaus Coperni-
cus University Press, pp. 17-28.

Jéiwiak, J. and Kotowska, I.E., Przewidywane zmi-
any liczby i struktury wieku ludnosci w Polsce do

© 2013 Nicolaus Copernicus University Press. All rights reserved.

2035 r. i ich skutki ekonomiczne (Predicted changes
of population number and structure of age in Poland
until 2035 and their economic effects — in Polish),
Narodowa Rada Rozwoju, available at: http://www.
prezydent.pl/download/gfx/prezydent/pl/defaultaktu-
alnosci/1952/1/1/jozwiak-kotowska.referat.pdf, DoA:
20.09.2012.

Kurek., S., 2008: Typologia starzenia si¢ ludno$ci w Pols-
ce w ujeciu przestrzennym (Typology of population
ageing in Poland in spatial approach - in Polish),
Krakow: Akademia Pedagogiczna.

Local Data Bank, Central Statistical Office, available at:
www.stat.gov.pl

Lobodzinska, A., 2011: Starzenie si¢ populacji Finlan-
dii w ujeciu przestrzennym - ocena zastosowania
wybranych wskaznikéw (Population ageing in Fin-
land in spatial approach - evaluation of usage of se-
lected indicators — in Polish). In: Acta Universitatis
Lodziensis, Folia Oeconomica, 254, pp. 165-186.

Prognoza ludnosci na lata 2008-2035 (Population Pro-
jections for 2008-2035 - in Polish), Warszawa: GUS.

Szymanska, D. and Bieganska, J., 2010: Potencjal de-
mograficzny (Demographic potential — in Polish). W:
Pappelbon, J. editor, Charakterystyka obszaréw wiejs-
kich w 2008 r., Gléwny Urzad Statystyczny, US Olsz-
tyn, pp. 49-54.

Szymanska, D. and Bieganska, J., 2011a: Fenomen ur-
banizacji i procesy z nim zwigzane (Phenomenon of
urbanisation and processes connected with it — in
Polish). In: Stodczyk, J. and Smigielska, M. editors,
Studia miejskie, Procesy urbanizacji i ich uwarunkow-
ania na poczatku XXI wieku, T. 4, Opole: Uniwersytet
Opolski, pp. 13-38.

Szymanska, D. and Bieganska, J., 2011b: Obszary pod-
miejskie duzych miast w Polsce w $wietle migracji
stalych (Peri-urban areas in Poland in the context
of permanent migration - in Polish). W: Soja, M.
and Zborowski, A. editors, Czlowiek w przestrze-
ni zurbanizowanej, Krakow: IGiPZ Uniwersytetu
Jagiellonskiego, pp. 83-98.

Szymanska, D. and Bieganska, J., 2012: Infrastructure’s
and housing’s development in the rural areas in Po-
land - some problems. In: Journal of Infrastructure
Development, Vol. 4, No. 1, SAGE: Los Angeles, Lon-
don, New Delhi, Singapore, Washington DC, pp.
1-17. DOI: 10.1177/0974930612449533.



