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Introduction

The ageing of society is a global phenomenon (1884, pp. 8-49), alt-
hough its pace is different in different parts bé tworld, countries and
regions (Population Division of the United Natio2813; Heran, 2013, pp.
13-20; Zotedowski, 2012, p. 30). The society is ageing §6tak, 2014) if
the share of seniors in the total population i;mgs According to Rosset
(1959), the population reaches the so-called deaphg senility when the
population aged 60 years or more comprises at 1&4gtof the total popu-
lation. The measures of an ageing population msy bé the fertility rate
below the generation replacement rate, decreasiogalty among the
elderly, increasing median age of the populatiam{&o, 2012), as well as
increasing life expectancy and life in good healtpectancy (Burzjska,
et al, 2010, pp. 530-536).

The ageing of the population is affected by marstdiss. Among the
basic ones, the literature mentions: the decreasurgber of births and
fertility rates and increasing life expectancy (6lav & Heuveline, 2003;
Richert-Kamierska 2013, p. 127). In addition, the rate ofilagef com-
munities in various regions is affected by migmat(&trzelecki & Witkow-
ski, 1991, pp. 59-72), including economic emignat{bevictor, 2012).

The demographic crisis, linked to the ageing ofdheiety, currently re-
lates primarily to industrialized, well-developeduatries (Population Di-
vision of the United Nations, 2013). According tatli, Callen and
McKibben (2006), the developing countries will bsing the so-called
demographic dividend in the next 20-30 years (Bloetral, 2001, p. 3).
Only in the following decades also this group ofiimies will experience
the ageing of population and the demographic changé affect their
macroeconomic situation, including the level ofiegs, investment, capital
flows and changes in the level of productivity. ™erld Health Organiza-
tion (WHO) predicts that the ageing process ingr@sintries will progress
much faster than before in the industrialized ofié® published estimates
show that, while the increase in the proportiop@bple aged 65 years and
older from 7% to 14% of the total population in kca took over 100
years, in Brazil it will take place in just 20 ysdgNational Institute of Ag-
ing, National Institute of Health, World Health @rgzation, 2011).

! The Polish Central Statistical Office considers threshold of old age, i.e. the age be-
yond which a person belongs to seniors, to be @bagrears (uniformly for men and women
or the age of 65 years for men and 60 years forem)nThe UN studies use uniform age for
males and females — 65 years.
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The ageing of society is a complex process, affgatie. the condition
and the stability of the public finance sphere,g0@m schemes or the organ-
ization of health and welfare. Moreover, it shapesew reality in the labor
market, as well as affects the supply and demantdermmarket for goods,
services and capital (Cutleet al, 1990; Kotowska, 2006, pp. 55-89;
Prskawetzet al, 2008, pp. 298-323). An ageing society also meaasal
change, including the family structure and intrerilgt relationships, edu-
cation system and the organization of cultural soclal life of the elderly
(Li, et al, 2007).

The analyses related to demographic changes amdctiresequences
are frequently carried out in macroeconomic perspe¢Arnott & Chaves,
2012; Clement, 2008). However, the intensity andingaof the effects of
ageing are varied regionally (Department of Ecomoanid Social Affairs,
United Nations, 2008; Stycagka & Zaman, 2013). It is primarily the local
and regional authorities who are facing new chgisndue to the growing
share of older people in local and regional comtiesi(Gromig & Trapp,
2006; Ferry & Baker, 2006). One of the key priestin the decisions and
actions taken by them is meeting the needs oflthezlg. Biedowski (2002,
p. 175) writes about the need to create a soclalypmwards the elderly as
a system of activities aimed at people of retireinage and their families.
Such actions would be aimed at comprehensive cosapien of the capa-
bilities to meet one's own needs, which decreatie age, as well as at the
integration with the local community. At the sanrad, the subject-matter
literature emphasizes the need for the developroeidcal and regional
comprehensive policies towards ageing, understoore mvidely than poli-
cy aimed exclusively at supporting the elderly @hnen, 2005, p. 41;
Cruz-Saco & Zelenev, 2010; Warnet,al, 2010; Bédowski 2002 p. 110;
DTT Global Office Creative Studio, 2007).

This article attempts at moving away from the asialpf issues related
to ageing in a national perspective, and transigrii to the level of re-
gions. It is shown that the demographic changd®oiish regions have an
uneven pace, which means that in each of themahseguences of popu-
lation ageing may be felt differently. The mainatijve of the study con-
ducted by the author was to identify the regionthwie lowest and the
highest rate of ageing of the regional communitywell as the regions for
which the population data forecasts for the ye@52ére the most inferior
due to the age structure of their population. Tdeniification of the exist-
ing and projected demographic disparities betwegions would serve as
an inspiration for a debate on the need to cregteliay on ageing at re-
gional level, according to the principle of diffat@tion of the instruments
used in it.
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Methodology of the Research

The changes in the size and age structure of thehRmpulation observed

in the past and projected for the next decade stmwiderable territorial

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

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

— in which regions the pace of population ageingighést and where the
lowest,

— in which regions the demographic situation is uofable economically
in the perspective of the next two decades, i.eeravlthe people of re-
tirement age will constitute the greatest burderregional communi-
ties.

The study consisted of conducting basic and multva statistical
analysis.

The diagnosis of similarities in age structuresrafividual provinces
was conducted using the multi-dimensional analgsisgglomerates. In
order to group the selected provinces, the methoagglomeration with
full binding and square Euclidean distance was &hos

The pace of population ageing was established ®hakis of the calcu-
lation of the average yearly changes in the agepg@nd the changes of
shares of each of the groups in the total populatiahe year 2035, com-
pared to the year 2014. In addition, the demograptiden factdy includ-
ing the demographic burden related to senior eiizevas calculated for
all provinces for the years 2014 and 2035.

To carry out the above-mentioned analyses, thefdatathe population
forecasts for the years 2008—-2035 prepared by ¢émer& Statistical Office
(CSO) was used. The population projections foipimgod 2014—2035 were
downloaded from the CSO database, broken down byaag province.
The data for the individual provinces were dividet five age groups (0—
17 years, 18-44 years, 45-64 years, 6579 year8@ydars and more).
The adopted distribution allowed for an assessmérthe demographic
changes in the breakdown meaningful in view of fingctioning of local

2 In this case, the demographic burden factor wisilzded as the ratio of the number of
people at an age when they are economically inactivpassive, i.e. of non-productive age
(the number of children aged 0-17 years plus thebsu of people aged 65 years or more)
to the number of people of working age (numberestpns aged 18-64 years).

3 The demographic burden factor related to the Bldeas in this case calculated as the
ratio of the number of persons aged 65 years and toahe number of individuals of work-
ing age (number of persons aged 18-64 years).
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and regional economies, i.e. into the group ofllials of pre-productive
age (0-17 years), the so-callpdme agé (18-44 years), the non-mobile
productive age (45-64 years) and retirement ageyé@ss or more), with
distinction of the age group of the aged 80 yearsare.

The results obtained from such study led to thenédation of proposals
related to the present and future demographic teituaf Polish regions
and the potential economic and social consequenbésh in relation to
such circumstances will have to be faced by thelland regional authori-
ties.

The Specificity and the Pace of Demographic
Changes in the Regions of Poland

Poland has exceeded the threshold of the demogradiage in 1967
(Gtéwny Urad Statystyczny, 1968). In the period 1994—-2002sthare of
the population aged 65 and over in the general lptipo increased from
11% to 12.6%, and aged 60 and more from 15.7% @4 §Rzadowa Ra-
da Ludndciowa, 2003). According to data from the CentraltiStical Of-
fice (CSO) in Poland, the population aged 65 andeno 2014 constitutes
15.3% and in the year 2035 it will constitute 24.6%4he total population
(Gtéwny Urzd Statystyczny, 2014) (see Table 1).

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

Ade GrouDs 2014 | 2035
g€ group [% of total population]
0-17 years 18.2 15.3
18-44 years 39.8 29.4
45-59/64* 23.6 27.4
60+/65+** 18.4 28.0

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

Source: Gtéwny Urgd Statystyczny (2014).

4 Theprime ageterm is not explicitly defined in the subject-neattiterature, however it
is referred to i.a. by Kautonen (2008) and BousRe¢5, pp. 659-670).

5 According to the UN standards, it represents a&réent share of persons aged 65
years and over in the general structure of the fatipn.
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According to the predictions of CSO, the populatidfoland in the pe-
riod from 2014 until the year 2035 will decreaserbgre than 2 million
and will amount to 35 993 thousand in the year 2@8%ing the same pe-
riod, the median age will rise by about seven yead in the year 2035
will be 47.9. The demographic changes will not, beer, take place even-
ly on a national scale. The current and future dgaghic situation shows
considerable variation in individual regions (sedbl€ 2).

Table 2. The age structure of the population in the provdnaePoland in the years
2014 and 2035

Age groups
0-17 18-44 45-64 6579 | 80years
and more
Provinces < 7o) < 7o) < 0 < 0 < 0
— (92] — (92] — (92} — (32} — (32}
o o o o o o o o o o
N N [qV] N N N N [qV] [qV] [qV]
[% of total population]
doinclaskie | 16.9] 14.7] 39.6 295 281 319 114 1p1 B9 7 7.
kujawsko- 188 | 159| 39.8 303 270 307 110 159 35 7.1
pomorskie
lubelskie 18.6] 155 39.0 295 266 306 115 1692 B 75
lubuskie 187 159 40.0 30n 27/5 31.0 105 1603 B.7.1
}6dzkie 16.9| 14.7] 382 288 30/0 315 125 4171 480
matopolskie 18.9] 16.2 408 31]1 256 30.6 1p.9 15.8.8 6.5
mazowieckie | 18.4 162 398 30/6 262 31.1 11.3 1583 | 7.1
opolskie 16.2] 131 39.71 290 285 320 118 1799 B.7.3
podkarpackie | 19.0 16.0 407 302 26.0 3Dp9 10.6 4 163.8 | 6.6
podiaskie 1800 154 3956 29]1 288 306 112 1755 [47.3
pomorskie 19.8) 17.0 402 314 261 30.1 1p.6 14.84 [36.8
slaskie 16.8| 14.7] 39.0 290 28]3 315 123 1f.1 456 [7.
i‘i’g‘?to"rzys' 17.3| 14.3| 383 281 278 314 1241 1711 45 7.6
warminsko- | 1951 163 400 306 270 302 100 161 34 68
mazurskie
wielkopolskie | 19.3] 16.4 408 311 26/0 31.0 10.6 .1153.3 | 65
zachodniopo- | 1791 153| 397 301 280 313 1d9 160 35 73
morskie

Source: own calculations based on Gléwnyddr3tatystyczny (2009).

According to the population projections for the nge@008-2035, in
2014 the regions with the highest share of persfrge-productive age
(0-17 years) in the total population were the pakier(19.8%), warnmis-
ko-mazurskie (19.5%) and wielkopolskie (19.3%) jmoes. The highest
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share of people of working age (18-64 years) inttit@ population was
recorded in the opolskie (68.2%), zachodniopomersi®7,7%) and
dolnaslaskie (67,7%) provinces. It has to be noted, howeteat the high-
est share of persons pfime agein total population was reported in the
wielkopolskie (40.8%), matopolskie (40.8%), podkackie (40.7%) and
pomorskie (40.2%) provinces, while the share ofppeof the non-mobile
productive age was the highest in the opolskie5®@3,slaskie (28.3%) and
dolnaslaskie (28.1%) provinces. The provinces with the kgjhshare of
people aged over 65 years in the general populatienddzkie (16.9%)
andswictokrzyskie (16.6%). According to the same datahe year 2035
the provinces with the highest share of persornm@iproductive age in the
general population will be pomorskie (17.0%), wigklskie (16.4%) and
warminsko-mazurskie (16.3%). On the other hand, the pomd with the
highest share of post-productive age are opolsRe2¢6) and tdédzkie
(25.1%). The share of people pfime agein the total population will be
largest in pomorskie (31.4%), wielkopolskie (31.1%)d matopolskie
(31.1%) provinces.

On the basis of the data collected it can be caecluhat in 2014 the
most favorable demographic situation was presentpéamorskie and
wielkopolskie provinces. In both these province®latively high propor-
tion of people of pre-productive age aoime ageas well as a relatively
low share of people of post-productive age (65 y@aud over) in the total
population have been reported at the same timeth®rother hand, the
opolskie and dolniaskie provinces, despite having the highest share
people of productive age in the general populastiould be considered to
be demographically threatened. A significant pérthe 18—64 age group
are, in fact, people of non-mobile working age, whasubsequent years
will be shifting towards the "outbound from the ¢albmarket" group and
joining the already large group of people of pastductive age. An addi-
tional threat in the case of both these provinsdfe lowest share of peo-
ple of pre-productive age in the overall populatidhe highest share of
people of post-productive age in the overall pojpara including the group
of people of old age, has been reported for theldédandswietokrzyskie
provinces. It seems that these two provinces wiesetd begin to feel the
effects of an ageing population in Poland.

The verification of the similarity of the structgref the provinces popu-
lation in 2014 has been conducted basing on th&-tinlensional analysis
of agglomerates. The tree diagram (see Fig. l)itnsthe above indicated
differentiation and allows for dividing the provis into two main groups:
having an adverse demographic structure (dtdskie, opolskie slaskie,
swigtokrzyskie, todzkie) and having a moderately fabteademographic

of
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structure, with two regions being most favorabldagisas demographics is
concerned (pomorskie and wielkopolskie).

According to the forecasts of the Central Statiti@ffice, the most sig-
nificant demographic changes in the years 2014-20B%ake place in the
opolskie, podkarpackie, podlaskie and wdaishb-mazurskie provinces.
And so, in the opolskie province within the nexty&hars the share of peo-
ple aged 18-44 years in the total population vélitréase by 10.6 percent-
age points (p.p.), while the proportion of persaged 65 years and over
will increase by 9.6 p.p. In the wanfisko-mazurskie province the largest
decrease of the population of pre-productive adebei observed (by 3.2
p.p.), together with the increase in the numbegrestons aged 65 and over
by more than 9.5 p.p. In the podkarpackie and p#daprovinces, the
share of the persons pfime agein the total population will decrease by
over 10 p.p., and in addition, a significant desecim the share of individu-
als of pre-productive age will occur (by more tf3apercentage points).

Figure 1. The similarity of population age structures of grevinces in Poland in
the year 2014 — a tree diagram

Tree diagram
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Source: own calculations based on Gléwnyddr3tatystyczny (2009).

The provinces in which the demographic situatiolh etiange relatively
least, are pomorskie and mazowieckie. In the mazckie province, a
decrease in the share of individuals of pre-pradecige by 2.2 p.p. and
the individuals ofprime ageby 9.1 p.p., as well an increase in the propor-
tion of people of old age by 2.8 p.p. will occum.tlrn, in the pomorskie
province the lowest decrease in the share of iddais ofprime age(by
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8.8 p.p.) and relatively insignificant decreasehef share of people of pre-
productive age (by 2.8 p.p.) are projected.

In the years 2014—-2035 the largest average yehayges are projected:
— in the 0-17 age group: in theictokrzyskie province (-0.89%),
— in the 18-44 age group: in the opolskie provindesgo),
— in the 45-64 age group: in the matopolskie provif9%),
— in the 65-79 age group: in the wafisko-mazurskie province (+2.3%),
- in the 80+ age group: in the lubuskie province 796).

Figure 2. Average yearly changes in the proportion of the4#8(A) and 65-79
(B) age groups in the total population of the pnoes in the years 2014—-2035
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Source: own calculations based on Gtéwnyddr3tatystyczny (2009).
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As demonstrated in Figure 2, in years 2014-2035gtkeatest rate of
adverse changes consisting in reducing the shasttire 18—44 age group
in the population of the region will be presenthe opolskie§wigtokrzys-
kie and podlaskie provinces. On the other hand¢ltiamges consisting of a
rapid increase in the share of the 65-79 age grotle general population
will be present in the warmisko-mazurskie, podlaskie, podkarpackie, opol-
skie and lubuskie provinces.

The verification of the similarity of the structgref the provinces popu-
lation in 2035 has been conducted basing on th&-tiolensional analysis
of agglomerates. The tree diagram (see Fig. 3)irrnsfthat the specificity
and pace of the demographic changes projectechéoyears 2014-2035
will affect the new layout of the demographic semilies among provinces.
Once can still talk about the two major groups rvnces being similar to
each other in terms of the age structure of theuladipn of the region,
although in comparison to the figures for the y2@t4 it is more possible
to extract four subgroups of provinces similar enms of their age struc-
ture. Among the similar provinces, the most bernafiage structure pre-
dicted for the year 2035 should be present in pskier mazowieckie,
wielkopolskie and matopolskie.

Figure 3. The similarity of population age structures of grevinces in Poland in
the year 2035 — a tree diagram
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Source: own calculations based on Gléwnyddr3tatystyczny (2009).

The ageing of society resulting from an increasthénshare of the indi-
viduals of old age in the decreasing populationmaeanumber of negative
consequences for the economy. The demographic tusde and demo-
graphic burden rate related to seniors are coregidier be measure of the
intensity of a given population's ageing.
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In the year 2014, the average demographic burdenrfaalculated as
the ratio of the number of people of an age whay tre economically
inactive or passive, i.e. of non-productive age ftamber of children aged
0-17 years plus the number of people aged 65 yean®re) to the number
of people of working age (humber of persons age&48ears), amounted
to 0.49 for all the regions, however in the yeaB2@ will amount to as
much as 0.64. In turn, the demographic burden fa&iated to seniors,
calculated as the ratio of the number of persomrsl &5 and more to the
number of persons of working age (the number obmes aged 18-64
years), in the year 2014 averaged 0.22 for alloregi while in the year
2035 it will amount to as much as 0.39 (see Tahple 3

Table 3. The demographic burden factor and the demograplridelm factor relat-
ed to seniors in the Polish regions in the yeadgt2thd 2035

egone || Thoemeasehe | gen'acior et
2014 2035 2014 2035
dolncslaskie 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
toédzkie 0.51 0.66 0.25 0.42
matopolskie 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
$laskie 0.49 0.63 0.24 0.41
swigtokrzyskie 0.51 0.68 0.25 0.44
warminsko-mazurskie 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 calculations based on Gléwnyddr3tatystyczny (2009).
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In all regions the demographic burden factors asmabyraphic burden
factors related to seniors in the year 2035 willhiigher than in the year
2014. In the case of the demographic burden faelated to seniors, ex-
pressly indicating the progress of the ageing ef population, the most
unfavourable results are projected for theictokrzyskie, podlaskie,
todzkie, slaskie, opolskie and lubelskie provinces. In turre targest in-
crease in the demographic burden factor relatesetaors in the period
2014-2035 is projected to take place in heectokrzyskie, warmisko-
mazurskie, podlaskie, opolskie and lubuskie praasnc

Conclusions

The results of analyses of the population datagmtesl in the article con-
firmed that the demographic changes, includingageing of the society
over the next two decades, will concern all Pofistvinces. The projected
pace and scope of these changes will, howeveerdifhong the provinces.

The provinces in which the rate of adverse chaigjespected to be the
highest include warmsko-mazurskie, podlaskie, podkarpackie, opolskie
and lubuskie. The greatest changes in the shayouwig people (0-17
years) in the total population in the years 201852@re projected for the
provinces: swigtokrzyskie (-0.89%) lubelskie (-0.86%) and waiisko-
mazurskie (-0.85%). In the 65—-79 age group, thatgst changes are, in
turn, projected in the warmsko-mazurskie (+2.32%), podlaskie (+2.18%)
and podkarpackie (+2.11%) provinces. Thwictokrzyskie, podlaskie,
todzkie, slaskie, opolskie and lubelskie provinces also hawe ldast fa-
vourable demographic forecasts for the year 208%hése provinces, the
share of the population of pre-productive age ammgage in the overall
population will decrease significantly over the nexo decades, whereas
the share of older people (65 years and over) l@aalémographic burden
factor related to seniors will increase.

The application of the method of multi-dimensioanhlysis of agglom-
erates allowed for distinguishing groups of proescdemographically
similar to each other in the years 2014 and 208%olth cases, two main
groups of similar provinces were extracted. A sobgrof provinces with
relatively best demographic situation in the ye#$4 and 2035 was also
discerned. In 2014, the group is made up by theopskie and wielkopol-
skie provinces. In the year 2035, it will compridee pomorskie, ma-
zowieckie, wielkopolskie and matopolskie provinces.
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The changing demographic situation in individuabinces forces the
regional authorities to take appropriate actiomsea at limiting the nega-
tive effects of the ageing of the population andpithg the regional poli-
cies to new conditions. However, as the pace angesof the projected
changes are varied, the activities of the regigmalernment must be se-
lected according to the current and future demdycagituation in the re-
gions.

The article does not provide any research reslittwiag for the formu-
lation of clear conclusions on the impact of demapdjic changes on the
economic condition of each of the provinces over mtext two decades.
However, based on the conclusions of the resea&felnred to in the first
part of the article, it can be assumed that thet magerable are the econ-
omies of the regions with the least favorable dewolgic forecasts. The
growing share of persons in their retirement agamsaefor the regional
economies shrinking real labor resources and degliaconomic activity
(Krynska & Kwiatkowski, 2013, pp. 87-90). In additiomet unfavorable
demographic situation forces the increase in l@al regional govern-
ments’ expenses for social policy issuese@ivski, 2002, pp. 197-236),
including medical and social care addressed twlthest inhabitants (Big
2012, pp. 151-158) . Implementation of appropriagulations and actions
is also needed in terms of elderly’s stationary hache care system (Par-
lament Europejski, 2010). A growing number of peoatjed over 80 who
will require permanent care (Najagza Izba Kontroli, 2015, pp. 6-7) may
determine the withdraw of persons in their non-rfeoproductive age from
the labor market. This group will be expected tovde the care for their
parents or other elderly relativesafdwich generatign(Taylor, et al,
2013). Such a process would make the size anctsteuof regional labor
supply even worse.

Taking the arguments above into considerationjeéw\of the ageing of
the regional communities, the most urgent and sitenactions related to
the adaptation of the regional economy, includimg infrastructure, labor
market organization, social policy etc., shoulddden by the governments
of the $wietokrzyskie, podlaskie, t6dzkie)askie, opolskie and lubelskie
provinces. In turn, the pomorskie, mazowieckie, apatskie and wielko-
polskie provinces (regions with relatively the méstorable demographic
forecasts for the year 2035) should focus on dig/aimed at ensuring the
maintenance of a favorable demographic structudesaploiting the poten-
tial inherent in "young" regional communities.

Each of the provinces should work out its own polit relation to the
ageing of the regional community, correspondingtdccurrent and future
demographic situation. Without such a policy otthe case of the imple-
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mentation of a model that fails to match the charéstics of the region,
the condition of the regional economy can be tlemead and the quality of
life in the region, as well as its competitivenean decrease.
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