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Abstract: The progressive ageing process concerns both Poland and the other
Member States of the European Union. In recent years, the share of workers of
non-mobile and post-productive age in the total population has been rising, and
according to forecasts, in 2035 people aged 45 years and over will represent two-
thirds of our society. Since the year 2012, announced the Year of Active Ageing
and Solidarity between Generations by the European Commission, more and more
attention has been paid in the Polish public space to the issues of an ageing society,
including its impact on the health of the economy.

The article notes that the ageing process does not occur uniformly across all Polish
regions, i.e. at the same pace and with the same intensity. The results of studies
indicating the regions being most vulnerable to the ageing of the regional
community and the negative consequences of this process in the next two decades
are presented.

Introduction

The ageing of society is a global phenomenon (Lee, 1994, pp. 8-49),
although its pace is different in different parts of the world, countries and
regions (Population Division of the United Nations, 2013; Heran, 2013, pp.
13-20; Zole;dowski, 2012, p. 30). The society is ageing (Stanczak, 2014) if
the share of seniors in the total population is rising'. According to Rosset
(1959), the population reaches the so-called demographic senility when the
population aged 60 years or more comprises at least 12% of the total

'The Polish Central Statistical Office considers the threshold of old age, i.e. the age beyond
which a person belongs to seniors, to be 60 or 65 years (uniformly for men and women or
the age of 65 years for men and 60 years for women). The UN studies use uniform age for
males and females — 65 years.
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population. The measures of an ageing population may also be the fertility
rate below the generation replacement rate, decreasing mortality among the
elderly, increasing median age of the population (Suntoo, 2012), as well as
increasing life expectancy and life in good health expectancy (Burzynska et
al., 2010, pp. 530-536).

The ageing of the population is affected by many factors. Among the basic
ones, the literature mentions: the decreasing number of births and fertility
rates and increasing life expectancy (Gavrilov & Heuveline, 2003; Richert-
Kazmierska 2013, p. 127). In addition, the rate of ageing of communities in
various regions is affected by migration (Strzelecki & Witkowski, 1991, pp.
59-72), including economic emigration (Devictor, 2012).

The demographic crisis, linked to the ageing of the society, currently relates
primarily to industrialized, well-developed countries (Population Division
of the United Nations, 2013). According to Batini, Callen and McKibben
(2006), the developing countries will be using the so-called demographic
dividend in the next 20-30 years (Bloom et al., 2001, p. 3). Only in the
following decades also this group of countries will experience the ageing of
population and the demographic changes will affect their macroeconomic
situation, including the level of savings, investment, capital flows and
changes in the level of productivity. The World Health Organization
(WHO) predicts that the ageing process in these countries will progress
much faster than before in the industrialized ones. The published estimates
show that, while the increase in the proportion of people aged 65 years and
older from 7% to 14% of the total population in France took over 100
years, in Brazil it will take place in just 20 years (National Institute of
Aging, National Institute of Health, World Health Organization, 2011).

The ageing of society is a complex process, affecting i.a. the condition and
the stability of the public finance sphere, pension schemes or the
organization of health and social care. Moreover, it shapes a new reality in
the labour market, as well as affects the supply and demand in the market
for goods, services and capital (Cutler et al., 1990; Kotowska, 2006, pp. 55-
89; Prskawetz et al., 2008, pp. 298-323). An ageing society also means
social change, including the family structure and intrafamily relationships,
education system and the organization of cultural and social life of the
elderly (Li et al., 2007).

The analyses related to demographic changes and their consequences are
frequently carried out in macroeconomic perspective (Arnott & Chaves,
2012; Clement, 2008). However, the intensity and nature of the effects of
ageing are varied regionally (Department of Economic and Social Affairs,
United Nations, 2008; Styczyfnska & Zaman, 2013). It is primarily the local
and regional authorities who are facing new challenges due to the growing
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share of older people in local and regional communities (Gromig & Trapp,
2006; Ferry & Baker, 2006). One of the key priorities in the decisions and
actions taken by them is meeting the needs of the elderly. Btedowski (2002,
p- 175) writes about the need to create social policy towards the elderly as a
system of activities aimed at people of retirement age and their families.
Such actions would be aimed at comprehensive compensation of the
capabilities to meet one's own needs, which decrease with age, as well as at
the integration with the local community. At the same time, the subject-
matter literature emphasizes the need for the development of local and
regional comprehensive policies towards ageing, understood more widely
than policy aimed exclusively at supporting the elderly (Ilmarinen, 2005, p.
41; Cruz-Saco & Zelenev, 2010; Warner et al., 2010; Btedowski 2002 p.
110; DTT Global Office Creative Studio, 2007).

This article attempts at moving away from the analysis of issues related to
ageing in a national perspective, and transferring it to the level of regions. It
is shown that the demographic changes in Polish regions have an uneven
pace, which means that in each of them the consequences of population
ageing may be felt differently. The main objective of the study conducted
by the author was to identify regions with the lowest and the highest rate of
ageing of the regional community, as well as the regions for which the
population data forecasts for the year 2035 are most inferior due to the age
structure of their population. The identification of the existing and
projected demographic disparities between regions would serve as an
inspiration for a debate on the need to create a policy on ageing at regional
level, according to the principle of differentiation of the instruments used in
1t.

Methodology of the research

The changes in the size and age structure of the Polish population observed

in the past and projected for the next decade show considerable territorial

variation. Therefore, the main objective of the study was to answer the
following questions:

— whether there are similarities in the age structure of the population in
each of the regions (at present and in the future),

— in which regions the pace of population ageing is highest and where the
lowest,

— in which regions the demographic situation is unfavourable
economically in the perspective of the next two decades, i.e. where the
people of retirement age will constitute the greatest burden on regional
communities.
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The study consisted of conducting basic and multivariate statistical
analysis.

The diagnosis of similarities in age structures of individual provinces was
conducted using the multi-dimensional analysis of agglomerates. In order
to group the selected provinces, the method of agglomeration with full
binding and square Euclidean distance was chosen.

The pace of population ageing was established on the basis of the
calculation of the average yearly changes in the age groups and the changes
of shares of each of the groups in the total population in the year 2035,
compared to the year 2014. In addition, the demographic burden factor?,
including the demographic burden related to senior citizens’, was
calculated for all provinces for the years 2014 and 2035.

To carry out the mentioned above analyses, data from the population
forecasts for the years 2008-2035 prepared by the Central Statistical Office
(GUS) was used. The population projections for the period 2014-2035
were downloaded from the CSO database, broken down by age and
province. The data for the individual provinces were grouped into five age
groups (0-17 years, 18-44 years, 45-64 years, 65-79 years and 80 years
and more). The adopted distribution allowed for an assessment of the
demographic changes in the breakdown meaningful in view of the
functioning of local and regional economies, i.e. into the group of
individuals of pre-productive age (0-17 years), the so-called prime age’
(18-44 years), the non-mobile productive age (45-64 years) and retirement
age (65 years or more), with distinction of the age group of the aged 80
years or more.

The results obtained from such study led to the formulation of proposals
related to the present and future demographic situation of Polish regions
and the potential economic and social consequences which in relation to
such circumstances will have to be faced by the local and regional
authorities.

% In this case, the demographic burden factor was calculated as the ratio of the number of
people at an age when they are economically inactive or passive, i.e. of non-productive age
(the number of children aged 0—17 years plus the number of people aged 65 years or more)
to the number of people of working age (number of persons aged 18—64 years).

? The demographic burden factor related to the elderly was in this case calculated as the ratio
of the number of persons aged 65 years and more to the number of individuals of working
age (number of persons aged 18—64 years).

* The prime age term is not explicitly defined in the subject-matter literature, however it is
referred to i.a. by Kautonen (2008) and Boushey (2005, pp. 659-670).
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The specificity and the pace of demographic changes in the
regions of Poland

Poland has exceeded the threshold of the demographic old age’ in 1967
(Gt6éwny Urzad Statystyczny, 1968). In the period 1994-2002 the share of
the population aged 65 years and over in the general population increased
from 11% to 12.6%, and aged 60 years and more from 15.7% to 16.8%
(Rzagdowa Rada Ludnosciowa, 2003). According to data from the Central
Statistical Office (CSO) in Poland, the population aged 65 years and more
in 2014 constitutes 15.3% and in the year 2035 it will constitute 24.5% of
the total population (Gtéwny Urzad Statystyczny, 2014) (see Table 1).

Table 1. The age structure of the Polish population in the years 2014 and 2035

Age groups 2014 | 2035

[% of total population]
0-17 years 18.2 15.3
18-44 years 39.8 29.4
45-59/64* 23.6 274
60+/65+** 18.4 28.0

* 59 years for women / 64 years for men
** 60 years and more for women and 65 years and more for men

Source: (Gtéwny Urzad Statystyczny, 2014).

According to the predictions of CSO, the population of Poland in the
period from 2014 until the year 2035 will decrease by more than 2 million
and will amount to 35 993 thousand in the year 2035. During the same
period, the median age will rise by about seven years and in the year 2035
will be 47.9. The demographic changes will not, however, take place
evenly on a national scale. The current and future demographic situation
shows considerable variation in individual regions (see Table 2).

3 According to the UN standards, it represents a 7-percent share of persons aged 65 years
and over in the general structure of the population.
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Table 2. The age structure of the population in the provinces of Poland in the years
2014 and 2035

Age groups
0-17 1844 45-64 65-79 80 years
and more
Provinces < n < n < n < n < n
— on — on — o — (ag) — [ag)
S S [} [} [} [} [}
N N N N N N N N N N
[% of total population]
dolnolgskie 169 | 14.7 [ 39.6 | 295 | 28.1 | 319 | 114 | 16.1 | 39 | 7.7
kujawsko- 18.8 | 159 | 39.8 | 303 | 27.0 | 30.7 | 11.0 | 159 | 35 | 7.1
pomorskie
lubelskie 186 | 155 | 39.0 | 29.5 | 266 | 30.6 | 115 | 169 | 42 | 75
lubuskie 18.7 | 15.9 | 40.0 | 30.1 | 27.5 [ 31.0 | 105 | 160 | 33 | 7.1
16dzkie 169 | 14.7 | 382 | 28.8 | 30.0 | 31.5 | 125 | 17.1 | 44 | 8.0
malopolskie 189 | 162 | 40.8 | 31.1 | 256 | 30.6 | 109 | 156 | 3.8 | 6.5
mazowieckie 184 | 162 | 39.8 | 30.6 | 262 | 31.1 | 113 | 150 | 43 | 7.
opolskie 16.2 | 137 [ 39.7 | 290 | 285 | 320 | 11.8 | 179 | 39 | 73
podkarpackie | 19.0 | 16.0 | 40.7 | 302 | 26.0 | 30.9 | 10.6 | 164 | 3.8 | 6.6
podlaskie 18.0 | 15.4 | 395 | 29.1 | 268 | 306 | 112 | 175 | 45 | 73
pomorskie 198 | 17.0 | 402 | 314 | 26.1 [ 30.1 | 106 | 148 | 3.4 | 68
Slaskie 16.8 | 14.7 | 39.0 | 292 | 283 | 315 | 123 | 17.1 | 45 | 76
§wietokrzyskie | 17.3 | 143 | 383 | 28.1 | 27.8 | 314 | 121 | 17.1 | 45 | 76
warmifisko- 195 | 163 | 40.0 | 306 | 272 | 302 | 100 | 16.1 | 34 | 658
mazurskie
wielkopolskie | 19.3 | 164 | 40.8 | 31.1 | 26.0 | 31.0 | 10.6 | 15.1 | 33 | 6.5
zachodniopo- 1179 | 1531 397 | 30.1 | 280 | 313 | 109 | 160 | 3.5 | 73
morskie

Source: own elaboration based on (Gléwny Urzad Statystyczny, 2009).

According to the population projections for the years 2008-2035 in
2014 the regions with the highest share of persons of pre-productive age
(0-17 years) in the total population were the pomorskie (19.8%),
warminsko-mazurskie (19.5%) and wielkopolskie (19.3%) provinces. The
highest share of people of working age (18—64 years) in the total population
was recorded in the opolskie (68.2%), zachodniopomorskie (67,7%) and
dolnoslaskie (67,7%) provinces. It has to be noted, however, that the
highest share of persons of prime age in total population was reported in
the wielkopolskie (40.8%), matopolskie (40.8%), podkarpackie (40.7%)
and pomorskie (40.2%) provinces, while the share of people of the non-
mobile productive age was highest in the opolskie (28.5%), Slaskie (28.3%)
and dolnoslaskie (28.1%) provinces. The provinces with the highest share
of persons aged over 65 years in the general population are t6dzkie (16.9%)
and swiegtokrzyskie (16.6%). According to the same data, in the year 2035
the provinces with the highest share of persons of pre-productive age in the
general population will be pomorskie (17.0%), wielkopolskie (16.4%) and
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warminsko-mazurskie (16.3%). On the other hand, the provinces with the
highest share of post-productive age are opolskie (25.2%) and 16dzkie
(25.1%). The share of people of prime age in the total population will be
largest in pomorskie (31.4%), wielkopolskie (31.1%) and malopolskie
(31.1%) provinces.

On the basis of the collected data it can be concluded that in 2014 the
most favourable demographic situation was present in pomorskie and
wielkopolskie provinces. In both these provinces a relatively high
proportion of people of pre-productive age and prime age, as well as a
relatively low share of people of post-productive age (65 years and over) in
the total population have been reported at the same time. On the other hand,
the opolskie and dolno$laskie provinces, despite having the highest share of
people of productive age in the general population, should be considered to
be demographically threatened. A significant part of the 18—-64 age group
are, in fact, people of non-mobile working age, who in subsequent years
will be shifting towards the "outbound from the labour market" group and
joining the already large group of people of post-productive age. An
additional threat in the case of both these provinces is the lowest share of
people of pre-productive age in the overall population. The highest share of
people of post-productive age in the overall population, including the group
of people of old age, has been reported for the 16dzkie and $wigtokrzyskie
provinces. It seems that these two provinces were first to begin to feel the
effects of an ageing population in Poland.

The verification of the similarity of the structures of the provinces
population in 2014 has been conducted based on the multi-dimensional
analysis of agglomerates. The tree diagram (see Fig. 1) confirms the above
indicated differentiation and allows for dividing the provinces into two
main groups: having an adverse demographic structure (dolnoslaskie,
opolskie, $laskie, $wietokrzyskie, tédzkie) and having a moderately
favourable demographic structure, with two regions being most favourable
as far as demographics is concerned (pomorskie and wielkopolskie).
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Figure 1. The similarity of population age structures of the provinces in Poland in
the year 2014 — a tree diagram
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Source: own work.

According to the forecasts of the Central Statistical Office, the most
significant demographic changes in the years 2014-2035 will take place in
the opolskie, podkarpackie, podlaskie and warminsko-mazurskie provinces.
And so, in the opolskie province within the next 21 years the share of
people aged 18—44 years in the total population will decrease by 10.6
percentage points (p.p.), while the proportion of persons aged 65 years and
over will increase by 9.6 p.p. In the warminsko-mazurskie province the
largest decrease of the population of pre-productive age will be observed
(by 3.2 p.p.), together with the increase in the number of persons aged 65
and over by more than 9.5 p.p. In the podkarpackie and podlaskie
provinces, the share of the persons of prime age in the total population will
decrease by over 10 p.p., and in addition, a significant decrease in the share
of individuals of pre-productive age will occur (by more than 3 percentage
points).

The provinces in which the demographic situation will change relatively
least, are pomorskie and mazowieckie. In the mazowieckie province, a
decrease in the share of individuals of pre-productive age by 2.2 p.p. and
the individuals of prime age by 9.1 p.p., as well an increase in the
proportion of people of old age by 2.8 p.p. will occur. In turn, in the
pomorskie province the lowest decrease in the share of individuals of prime
age (by 8.8 p.p.) and relatively insignificant decrease of the share of people
of pre-productive age (by 2.8 p.p.) are projected.

In the years 2014—2035 the largest average yearly changes are projected:
— in the 0-17 age group: in the §wigtokrzyskie province (-0.89%),
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— in the 18—44 age group: in the opolskie province (-1.5%),

— in the 45-64 age group: in the matopolskie province (+0.9%),

— in the 65-79 age group: in the warmifnsko-mazurskie province (+2.3%),
— in the 80+ age group: in the lubuskie province (+3.7%).

Figure 2. Average yearly changes in the proportion of the 18—44 (A) and 65-79
(B) age groups in the total population of the provinces in the years 2014-2035
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Source: own work.

As demonstrated in Figure 2, in years 2014-2035 the greatest rate of
adverse changes consisting in reducing the share in of the 18-44 age group
in the population of the region will be present in the opolskie,
swictokrzyskie and podlaskie provinces. On the other hand, the changes
consisting of a rapid increase in the share of the 65-79 age group in the
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general population will be present in the warminsko-mazurskie, podlaskie,
podkarpackie, opolskie and lubuskie provinces.

The verification of the similarity of the structures of the provinces
population in 2035 has been conducted based on the multi-dimensional
analysis of agglomerates. The tree diagram (see Fig. 3) confirms that the
specificity and pace of the demographic changes projected for the years
2014-2035 will affect the new layout of the demographic similarities
among provinces. Once can still talk about the two major groups of
provinces being similar to each other in terms of the age structure of the
population of the region, although in comparison to the figures for the year
2014 it is more possible to extract four subgroups of provinces similar in
terms of their age structure. Among the similar provinces, the most
beneficial age structure predicted for the year 2035 should be present in
pomorskie, mazowieckie, wielkopolskie and matopolskie.

Figure 3. The similarity of population age structures of the provinces in Poland in
the year 2035 — a tree diagram
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The ageing of society resulting from an increase in the share of the
individuals of old age in the decreasing population means a number of
negative consequences for the economy. The demographic burden rate and
demographic burden rate related to seniors are considered to be measure of
the intensity of a given population's ageing.

In year 2014, the average demographic burden factor calculated as the
ratio of the number of people of an age when they are economically
inactive or passive, i.e. of non-productive age (the number of children aged
0-17 years plus the number of people aged 65 years or more) to the number
of people of working age (number of persons aged 18—64 years), amounted
to 0.49 for all the regions, however in the year 2035 it will amount to as
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much as 0.64. In turn, the demographic burden factor related to seniors,
calculated as the ratio of the number of persons aged 65 years and more to
the number of persons of working age (the number of persons aged 18-64
years), in the year 2014 averaged 0.22 for all regions, while in the year
2035 it will amount to as much as 0.39 (see Table 3).

Table 3. The demographic burden factor and the demographic burden factor
related to seniors in the Polish regions in the years 2014 and 2035

The demographic The demographic
burden factor burden fact9r

related to seniors

2014 2035 2014 2035

dolnoslaskie 0.48 0.63 0.23 0.39
kujawsko-pomorskie 0.49 0.64 0.22 0.38
lubelskie 0.52 0.67 0.24 0.41
lubuskie 0.48 0.64 0.20 0.38
t6dzkie 0.51 0.66 0.25 0.42
malopolskie 0.50 0.62 0.22 0.36
mazowieckie 0.52 0.62 0.24 0.36
opolskie 0.47 0.64 0.23 0.41
podkarpackie 0.50 0.64 0.21 0.38
podlaskie 0.51 0.67 0.24 0.42
pomorskie 0.51 0.63 0.21 0.35
Slaskie 0.49 0.63 0.24 0.41
swietokrzyskie 0.51 0.68 0.25 0.44
:lzrzfr‘:lio 0.49 0.65 0.20 0.38
wielkopolskie 0.49 0.61 0.21 0.35
zachodniopomorskie 0.48 0.63 0.21 0.38

Source: own work.

In all regions the demographic burden factors and demographic burden
factors related to seniors in the year 2035 will be higher than in the year
2014. In the case of the demographic burden factor related to seniors,
expressly indicating the progress of the ageing of the population, the most
unfavourable results are projected for the S$wigtokrzyskie, podlaskie,
t6dzkie, $laskie, opolskie and lubelskie provinces. In turn, the largest
increase in the demographic burden factor related to seniors in the period
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2014-2035 1is projected to take place in the Swigtokrzyskie, warminsko-
mazurskie, podlaskie, opolskie and lubuskie provinces.

Conclusions

The results of analyses of the population data presented in the article
confirmed that the demographic changes, including the ageing of the
society over the next two decades, will concern all Polish provinces. The
projected pace and scope of these changes will, however, differ among the
provinces.

The provinces in which the rate of adverse changes is expected to be the
highest include warminsko-mazurskie, podlaskie, podkarpackie, opolskie
and lubuskie. The greatest changes in the share of young people (0-17
years) in the total population in the years 2014-2035 are projected for the
provinces: $§wigtokrzyskie (-0.89%) lubelskie (-0.86%) and warminsko-
mazurskie (-0.85%). In the 65-79 age group, the greatest changes are, in
turn, projected in the warminsko-mazurskie (+2.32%), podlaskie (+2.18%)
and podkarpackie (+2.11%) provinces. The $wietokrzyskie, podlaskie,
t6dzkie, slaskie, opolskie and lubelskie provinces also have the least
favourable demographic forecasts for the year 2035. In these provinces the
share of the population of pre-productive age and prime age in the overall
population will decrease significantly over the next two decades, whereas
the share of older people (65 years and over) and the demographic burden
factor related to seniors will increase.

The application of method of multi-dimensional analysis of
agglomerates allowed for distinguishing groups of provinces
demographically similar to each other in the years 2014 and 2035. In both
cases, two main groups of similar provinces were extracted. A subgroup of
provinces with relatively best demographic situation in the years 2014 and
2035 was also discerned. In 2014, the group is made up by the pomorskie
and wielkopolskie provinces. In the year 2035, it will comprise the
pomorskie, mazowieckie, wielkopolskie and matopolskie provinces.

The changing demographic situation in individual provinces forces the
regional authorities to take appropriate actions aimed at limiting the
negative effects of the ageing of the population and adapting the regional
policies to new conditions. However, as the pace and scope of the projected
changes are varied, the activities of the regional government must be
selected according to the current and future demographic situation in the
regions.

The article does not provide any research results allowing for the
formulation of clear conclusions on the impact of demographic changes on
the economic condition of each of the provinces over the next two decades.
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However, based on the conclusions of the research referred to in the first
part of the article, it can be assumed that the most vulnerable are the
economies of the regions with the least favourable demographic forecasts.
It seems, therefore, that in view of the ageing of the regional communities,
the most urgent and intensive actions related to the adaptation of the
regional economy, including the infrastructure, labor market organization,
social policy etc., should be taken by the governments of the
swietokrzyskie, podlaskie, t6dzkie, $laskie, opolskie and lubelskie
provinces. In turn, the pomorskie, mazowieckie, matopolskie and
wielkopolskie provinces (regions with relatively the most favourable
demographic forecasts for the year 2035) should focus on activities aimed
at ensuring the maintenance of a favourable demographic structure and
exploiting the potential inherent in "young" regional communities.

Each of the provinces should work out its own policy in relation to the
ageing of the regional community, corresponding to its current and future
demographic situation. Without such a policy or in the case of the
implementation of a model that fails to match the characteristics of the
region, the condition of the regional economy can be threatened and the
quality of life in the region, as well as its competitiveness can decrease.
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