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Abstract
The process of residential suburbanisation may cause changes in the age structure of the population as the 
age composition of in-migrants is younger than long-term residents. However, the demographic change associ-
ated with the second demographic transition as well as the co-existence of suburbanisation and reurbanisation 
of inner city areas may have ambiguous impacts on the age composition. The aim of this paper is to show 
changes in the age structure of the population in a post-socialist city in the light of suburbanisation using the 
example of the Kraków Metropolitan Area. In particular, we sought to show whether the intensive development 
of this process results in the inhibition of population ageing due to the influx of people in suburban areas along 
with the outward diffusion of the behaviours associated with the second demographic transition.
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Introduction
Suburbanisation is a common feature 
of large post-socialist cities in Central and 
Eastern Europe (Ouředníček 2003; Drozg 
2004; Reberik 2004; Sedláková 2005; Kåhrik 

& Tammaru 2008). It is a stage of urban de-
velopment which undoubtedly changes the 
physiognomy of metropolitan areas both 
in post-socialist countries, e.g. in the Czech Re-
public (Ouředniček 2007), in Estonia (Leetmaa 
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& Tammaru 2007), in Poland (Lisowski & Gro-
chowski 2008) and Slovenia (Mihai et al. 2015) 
as well as in western European countries and 
the USA (Cheshire 1995; Chin 2002). The pro-
cess leads to urban sprawl and the spread-
ing of the city’s lifestyles into suburban areas 
(Pichler-Milanović 2007). Suburbanisation may 
also influence the change in the demographic 
composition of a population as a result of mo-
bility between the inner city and the suburbs 
(Ouředníček & Temelová 2009). 

However, the issue of the impact of subur-
banisation on changes in the age composition 
of a population living in suburban areas has 
been neglected in Poland and other countries 
in Central-Eastern Europe. A main short-
coming in the current literature is the focus 
of many studies on total population change 
at the macro-scale, while neglecting to recog-
nise changes in the age composition, especial-
ly at the micro-level (Kabisch & Haase 2011; 
Kabisch et al. 2012). Existing research concen-
trates more on the rejuvenation of city centres 
due to gentrification and in some towns due 
to reurbanisation (Haase et al. 2010; Kabisch 
et al. 2010; Kroll & Kabisch 2012). In peri-
urban areas long-standing trends towards 
greater natural decrease have been reversed 
by the in-migration and retention of young 
adults in childbearing age groups. In this ring-
shaped zone, growth processes generate net 
in-migration from both the inner and outer 
sides (migration from outlying rural and urban 
areas) and population increases within the re-
gion itself (Ford 1999). 

Apart from the above research, few studies 
conclude that suburbanisation causes chang-
es in the age structure of a population, even 
though they occur more slowly than changes 
associated with the natural movement of the 
population. The influx of younger age groups 
to suburban areas will initially slow down 
the ageing of the population in those areas, 
but it will also increase this process in urban 
centres (Kurek 2011a,b; Marcińczak 2012). 
The slowing down of population ageing may 
be also an effect of increasing fertility due 
to the selective suburbanisation of households 
and women who intend to have a larger family 

(Kulu & Boyle 2009; Vobecka & Piguet 2012). 
This generalisation also applies to suburbs 
with large numbers of foreign immigrants 
(Bayona-Carrasco & Gil-Alonso 2012). 

An increase in the share of the elderly 
population in urban centres may, however, 
slow down over time due to gentrification, 
but in the nearby suburban areas the process 
of ageing in-place can be observed (Swiacz-
ny et al. 2008; Kerbler 2015). For example, 
in the metropolitan areas of Kraków, Poznań 
and Warsaw, rapid ageing of the population 
was observed during the 1990s in the central 
areas of the cities, whereas in the first decade 
of the twenty-first century the external zones 
of these metropolitan areas were experiencing 
more rapid ageing (Kurek 2011b). 

The ageing of the population in suburban 
areas has been the subject of research for 
some time now due both to the poor adapta-
tion of the transport infrastructure and to the 
decreasing mobility of people in old age 
(Rosenbloom 2003; Lord & Luxembourg 2006; 
Zeitler et al. 2012). In suburban areas, the resi-
dents mostly use their own means of transport 
and lack sufficient transport accessibility for 
the elderly in terms of the number of pub-
lic transport stops, facilities for using public 
transport and connections inside the subur-
ban area itself. 

The aim of this paper is to answer the 
question whether suburbanisation is leading 
to a rejuvenation of the population age com-
position in Kraków Metropolitan Area in Po-
land. In particular, we address the following 
research questions:
1. How is the age composition of in-migrants 

to suburban areas different from in-mi-
grants to the inner city?

2. Which changes were recorded in the age 
composition of the population living in the 
Kraków Metropolitan Area and in particu-
lar certain rings?

3. Are fertility levels and birth rate changes 
in the inner city and suburban zone the re-
sult of suburbanisation?
To answer these questions we first provide 

an analysis of the migration flows to and from 
Kraków as well as its suburban zone. Then 
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we investigate the percentage changes in the 
age composition of the population of the inner 
city, suburban and commuting zones. Next, 
we observe trends in recent total fertility rates 
as well as birth rates in the Kraków Metropoli-
tan Area. Finally, we conclude by addressing 
how current processes of urban development 
and population change, including the second 
demographic transition, affect population age 
composition in metropolitan areas in Central 
Eastern Europe. 

Methodology and study area

Our investigation outlined in this article 
is based on statistical data derived from the 
Central Statistical Office in Warsaw. We stud-
ied data on changes in specific economic age 

classes (that is, the pre-working  population 
aged under 18, mobile working popula-
tion aged 18-44, immobile working  population 
of females aged 45-59 females and males 
aged 44-64 and post-working population 
aged 60+ for females and 65+ for males) 
in the Kraków Metropolitan Area (KMA) and 
its main rings (Fig. 1). An analysis was made 
of the period 1988-2012, mainly based on the 
following years: 1988, 1995, 2002 and 2012. 
In addition, the year 1988 presents the con-
ditions before the beginning of the socio-eco-
nomic transformation, which had an impact 
on demographic changes in post-socialist 
countries (declines in birth rates and increases 
in international migration). The age composi-
tion of in-migrants to Kraków and the subur-
ban zone, as noted above, is our major focus. 

Figure 1. The spatial extent of the Kraków Metropolitan Area (KMA) (PPZWM 2003)
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The Kraków Metropolitan Area (KMA) 
is a functional region which includes the 
city along with adjacent counties. The KMA 
has 65 spatial units, all which were included 
in this analysis. In 2012, the KMA region 
had a population of 1.493 million people, 
of which 758 thousand or 60.8 percent reside 
in Kraków itself.

Results 

The main demographic factor responsible for 
the level of suburbanisation in the Kraków 
Metropolitan Area was the high level of in-
migration and an age composition of new-
comers that was younger than the resident 
population. According to official statistical 
data about 45 thousand people migrated 
from Kraków to suburban areas and 23 thou-
sand to the commuting zone from 1990-2012. 
On the other hand, Kraków itself maintained 
positive values of net migration in this pe-
riod as it attracted about 57 thousand peo-
ple from outside of the KMA. More than 
two-thirds of all in-migration to Kraków from 
1990-2012 constituted people of mobile work-
ing age, that is, those from 18 to 44 years old, 
while about 18 per cent accounted for the 
pre-working age population (aged under 18; 
Tab. 1). However, when we take into account 

the total in-migration to the suburban zones 
of the KMA, we notice that the proportion 
of migrants aged under 18 was much higher 
than to Kraków (almost 28 per cent) and the 
percentages of pre-working and young work-
ers accounted for more than 80 per cent of to-
tal in-migrants (Tab. 1). The difference in the 
share of the working population was in favour 
of in-migrants to Kraków (almost 10 per cent) 
which was associated with more employment 
opportunities for the economically active pop-
ulation. The transfer of industrial activity and 
services (especially services related to retail 
and wholesale) known as industrial and ser-
vice suburbanisation was much slower than 
residential suburbanisation (Hermelin 2007; 
Sykora & Ouředniček 2007; Kurek et al. 2014). 
More in-migrants to suburban areas were 
in the older working age cohort than there 
were in Kraków itself. Mutual flows between 
Kraków and its suburban zones recorded 
a high percentage of pre-working population 
while the in-flow from outside of the metro-
politan area to Kraków was characterised 
by a higher share of younger workers. 

When examining changes in the structure 
by economic age group in Kraków Metropol-
itan Area (KMA), it is clear that they do not 
deviate from the general worldwide trends 
related to the aging of the population. These 

Table 1. Migration flows to Kraków and suburban areas: 1990-2012

Flow direction
Pre-working Mobile 

working
Immobile 
working

Post-
working Total

number of people

In-migration suburban to Kraków 4,156 9,687 1,834 1,152 16,829

In-migration Kraków to suburban 12,738 21,912 7,457 2,880 44,987

In-migration to Kraków total 24,885 97,574 10,492 8,280 141,231

In-migration to suburban total 22,668 45,919 11,087 4,947 84,621

percentages

In-migration suburban to Kraków 24.7 57.6 10.9 6.8 100

In-migration Kraków to suburban 28.3 48.7 16.6 6.4 100

In-migration to Kraków total 17.6 69.1 7.4 5.9 100

In-migration to suburban total 26.8 54.3 13.1 5.8 100

Source: Our analysis based on data from the Central Statistical Office, Warsaw (the same applies to Tab. 2).
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show a decrease in the share of people in the 
pre-working age and an increase in the share 
of the population in retirement age as a result 
of fertility decline, increasing life expectancy 
and migration (Rogers & Raymer 1999; Wal-
ford & Kurek 2008; Stockdale 2011; Botev 
2012; Pavlova & Silbereisen 2012; Sharma 
2012; Song et al. 2012; Rees et al. 2012). 
In the period 1988-2012, the total population 
of KMA increased from 1375 to 1493 thou-
sand, however the highest percentage increase 
was recorded in the suburban zone (by 30 per 
cent). Despite the increase in total population, 
there were differences between the popula-
tion changes in particular age groups (Tab. 2). 
In all zones of the KMA the number in the pre-
working population declined, while the num-
ber of the immobile and retired population 
showed a marked increase. The percentage 
decline of the pre-working population amount-
ed to nearly 10 percentage points, and the 
increase in the proportion of people of retire-
ment age stood at nearly 5 percentage points. 
In the period analysed, there was an increase 
in the share of the working age population, 
except that this growth was mainly the result 
of an increase in the proportion of people 
in the immobile working age (Fig. 2).

Taking account of all zones in the KMA 
in the period of time analysed, the lowest per-
centage of people in the pre-working age co-
hort was found in Kraków (Fig. 3). Furthermore 
the share of the population in this age group 
was increasing with increasing distance from 

the city centre. However in recent years the 
percentage of this population was almost the 
same in the suburban zone and in the com-
muting zone, which recorded the largest de-
cline (10.4 percent). 

In contrast to studies done by Ouředniček 
in Prague (2007), which indicate that the 
migration to suburban zones has an impact 
on the rejuvenation of the age structure of the 
population through a selective influx of popu-
lation in the reproductive age, in Kraków Met-
ropolitan Area, selective in-migration of young 
people of child-bearing age does not necessar-
ily mean an increasing proportion of children 
as in-migrants transferred low-fertility models 
of the family from the city centre.

Similarly, the highest percentage of the 
working age population (the total of the mo-
bile and immobile population), was found 
in Kraków in 1988, 1995 and in 2002. How-
ever, in 2012, this index was almost the same 
in all the zones studied. As a result of the 
migration balance in Kraków (at least in the 
official statistics), and the growing migration 
balance in the suburban area and commut-
ing zones, there was a decrease in the share 
of the working age population in Kraków 
in the early years of the twenty-first century. 
It was also influenced by the tides of demo-
graphic highs and lows (the generation of the 
postwar baby boom was retiring or there was 
a shrinking supply of the working age group 
due to an ever smaller group of people born 
in the second half of the 1990s). The suburban 

Table 2. Absolute and relative changes in the population of the Kraków Metropolitan Area (KMA) and 
its zones by age group: 1988-2012

Age group

1988 2012 Change 1988-2012

Kraków
Subur-

ban
Com-

muting
KMA Kraków

Subur-
ban

Com-
muting

KMA Kraków
Subur-

ban
Com-

muting
KMA

In thousands of people 1988 = 100

Pre-working 187.6 51.6 142.1 381.3 117.1 45.9 105.8 268.9 62.4 89.9 74.5 70.5

Mobile working 321.2 68.3 172.7 562.2 316.2 92.8 209.0 618.0 98.5 135.8 121.0 109.9

Immobile working 142.8 30.3 76.6 249.7 169.6 51.6 114.1 335.3 118.7 170.5 149.0 134.3

Post-working 94.0 23.5 64.7 182.2 155.3 35.0 80.5 270.8 165.2 148.8 124.5 148.6

Total 745.6 173.7 456.0 1375.4 758.3 225.3 509.4 1493.0 101.7 129.7 111.7 108.6
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Figure 2. The variation in the age structure of the 
population in the Kraków Metropolitan Area 
(KMA) in 1988, 1995, 2002 and 2012 (in percent)
Source: our analysis based on data from the Cen-
tral Statistical Office (the same applies to Figs. 3, 
4, 5, 6, 7 and 8).

Figure 3. Changes in the percentage of the pre-
working age population in the zones of the KMA: 
1988-2012

Figure 4. Changes in the percentage of the mo-
bile working age population in the zones of the 
KMA: 1988-2013

Figure 5. Changes in the percentage of the im-
mobile working age population in the zones of the 
KMA in the years: 1988-2012

Figure 6. Changes in the percentage of the re-
tirement age population in the zones of the 
KMA:1988-2012

area and commuting zone have recorded 
growths in the proportions of the working age 
population since the mid-1990s. In the group 
of the mobile working age group, there was 
symmetry in the changes between the city 
centre and the outer zones of the metropoli-
tan area (Fig. 4). While in the late 1980s and 
1990s there was a decline in the percentages 
of people of younger working age in Kraków, 
in both the suburban area and commuting 
zone, there has also been an increase in the 
share of this population group. On the other 
hand, at the turn of the century, this situation 
was reversed and in recent years, Kraków now 
experiences a decline of the mobile popula-
tion and there is an increase in the propor-
tion of this group of people in the outer areas. 
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The largest increase of the immobile working 
age population occurred in the suburban area 
and the commuting zone, especially in the late 
1990s (Fig. 5). In the last decade the suburban 
area recorded a decline of almost 1 per cent 
in the share of this group of population. The 
largest change concerned those of retirement 
age. In 1988 the highest percentage of this 
group was noted in the commuting zone and 
the lowest in Kraków itself, but in the last pe-
riod considered, Kraków had the highest value 
index (Fig. 6). 

When examining changes in the age 
structure of the population, it is worth refer-
ring to dynamic indices, such as an indicator 
of ‘economic ageing’ (IEA) (Kurek 2008), based 
on percentage differences between the 4 eco-
nomic age groups in the two time periods, 

IEA =  [P(0-17)t – P(0-17)t+n ] + [P(18-44)t – P(18-44)t+n ] +

+ [P(45-59/64)t+n – P(45-59/64)t ] + [P(60/65+)t+n – P(60/65+)t ]

where:
P(0-17) –  share of population of pre-working age 

(0-17 years) at the beginning (t) and 
at the end (t+n) of the study period,

P(18-44) –  share of population of young working 
age (18-44 years) at the beginning (t) and 
at the end (t+n) of the study period,

P(45-59/64) –  share of population of older working age 
(45-59 years for females and 45-64 years 
for males) at the beginning (t) and at the 
end (t+n) of the study period,

P(60/65+) –  share of population of post-working age 
(60 and more years for females and 65 
and more years for males) at the begin-
ning (t) and at the end (t+n) of the study 
period.

A positive value of the index of changes 
in the age structure indicates an ongoing pro-
cess of ageing of the population in the given 
unit in the period analysed, and the higher the 
value of the index, the more dynamic is this 
process. By analogy, a negative value of the 
index highlights the fact that the population 
is rejuvenating.

Observing the changes of this indicator 
leads us to conclude that this process is tend-
ing to slow down in the suburban zone of the 
KMA and in Kraków itself, although in recent 
years there was also an increase in the rate 
of ageing within the commuting zone where 
the annual values are now the highest (Tab. 3). 
This condition is due to the decrease in popu-
lation growth, which was previously very high 
because of high birth rates.

An analysis of the fertility trends in the 
study area shows that they do not diverge 
from national trends. In all rings the birth rates 
recorded a considerable decrease from 1988-
2003, then a slight increase was observed 
(until 2009). This increase was associated with 
an improvement in the economic situation, 
a boom in the housing market and Poland join-
ing the European Union; however, in recent 
years, when a financial crisis occurred, another 
downturn has been noted (Fig. 7). The differenc-
es between the inner city and the commuting 
as well as the suburban zone diminished in the 
study period. A similar situation was noted with 
regard to the total fertility rate with the lowest 
values in Kraków itself and slightly higher val-
ues in adjacent regions (Fig. 8). It should be not-
ed, however, that the level of fertility in all the 
metropolitan area is far below replacement 
level, not exceeding 1.4.

Table 3. Changes in the dynamics of ageing in different areas of the KMA based on an indicator of eco-
nomic ageing

Economic Ageing Index 1988-1995 1995-2002 2002-2012

Kraków 7.5 9.1 5.5

Suburban Zone 1.6 8.4 4.9

Commuting Zone -0.3 6.8 8.0

Kraków Metropolitan Area (KMA) 4.1 8.2 6.1

KMA without Kraków 0.2 7.3 7.1
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Figure 7. Birth rates in Kraków Metropolitan Area and adjacent zones: 1988-2012

Figure 8. Total Fertility Rates in Kraków and the Kraków subregion – NUTS 3 (Nomenclature of Units for 
Territorial Statistics, Level Three): 2002-2012

Summary and discussion

This study revealed that suburbanisation 
contributes neither to a rejuvenation of the 
population nor to an increase in the fertil-
ity level resulting from changes associated 
with the second demographic transition. The 
model of the small family has spread from 
the inner city to the suburban zones and, 
therefore, changing the place of living in as-
sociation with an improvement in living con-
ditions (larger size of houses, and a garden) 
will not necessarily bring about an increase 

in fertility. From the above analysis it shows 
that the effect of suburbanisation on the 
changes in the age structure is not clearly 
defined. In the entire KMA, suburbanisation 
itself has had little effect on changes in the 
age structure of the population period stud-
ied. The proportion of pre-working population 
declined while the share of elderly increased, 
notably in the KMA In some municipalities, 
however, with intense suburbanisation oc-
curring, an inhibition of the aging process 
has been observed in recent years. Despite 
the large influx of people from younger age 

births per 
thousand 

population

children 
born/woman
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groups, there is no increase in the share 
of children, due to the processes associated 
with the second demographic transition and 
the spread of low fertility as well as the urban 
family model from the core to the suburban 
zone. Although it is higher than in the city cen-
tre, the changes in the level of fertility in sub-
urban areas have been in line with national 
trends in the demographic and ageing pro-
cesses. Only in the case of the working popu-
lation cohort were positive changes recorded 
from 2002-2012 with an increase of younger 
workers in the suburban and commuting zone 
as well as a decrease of older workers in inner 
city and suburban areas.

An important factor contributing to the 
slow-down in population ageing relates to 
the volume and age structure of in-migrants 
from Kraków; almost 80 percent of these are 
under 45 years; they reside mostly in the sub-
urban zone. It should also be noted that the in-
tensity of migration to the suburban area was 
not so high as to significantly influence the 
age composition of the total population living 
in both the suburban and commuting zones. 
The dynamic ageing index showed that while 
there was a slow-down in the ageing process 
compared to an earlier period, it affected both 
the suburban areas and the inner city. The 
reason for this is that suburbanisation is not 
only a stage of urban development operating 
in the Kraków Metropolitan Area. We have 
also observed the process of a reurbanization 
of the inner city. Kraków, being a university 
town, attracts many young people and offers 
better job opportunities than non-metropoli-
tan areas (Haase et al. 2010; Steinführer et al. 
2010). The co-existence of an intensifying sub-
urbanisation and a developing reurbanisation, 
which is mainly driven by younger households, 
is widely recognised in the literature (Kabisch 
& Haase 2011).

According to van den Berg’s traditional 
model describing urban development (van 
den Berg et al. 1982), the process of subur-
banisation is predominant in Kraków and oth-
er cities in CEE, and accompanies a process 
of reurbanisation and gentrification. Modern 
development of the Kraków urban region can 

be seen in the context of the concept of hetero-
politanisation, associated with the emergence 
of new social and spatial patterns in the CEE 
city, including increased socio-spatial mixing 
and demographic changes across the urban 
space (Gentile et al. 2012). A large inflow 
of new population groups coming from both 
metropolitan and non-metropolitan areas re-
sults in the mixture of age composition within 
the KMA, but is not changing the direction 
of rejuvenation. We find that some of the re-
cent research on reurbanisation identifies this 
rejuvenation process or at least notes a coin-
cidence between ageing processes and reju-
venation trends (Haase et al. 2010). A moder-
ate, inner-city resurgence and a continuation 
of the process of suburbanisation of the main 
Polish cities (namely Warsaw and Kraków) 
was mentioned by Kabisch et al. (2012). They 
pointed out that both these cities are large 
university cities with a multifunctional eco-
nomic structure and a growing service sector. 
Despite the migration of students and young 
professionals contributing to a slight popula-
tion growth in both inner cities and suburban 
areas, the outward diffusion of the behaviours 
associated with the second demographic 
transition also contributes to a weak impact 
on the deceleration of ageing (Steinführer 
& Haase 2007). 

Fertility rates are currently well below re-
placement level and the in-migration of young 
people does not necessarily contribute 
to an increase in birth rates. It merits nothing, 
however, that differences in the level of demo-
graphic ageing and the dynamics of ageing 
processes are subject to a number of complex 
factors and past demographic events. The im-
pact of past migration to cities is still evident 
as are declining fertility rates. It is anticipated 
that in the future there will be a large influx 
of youth from Kraków itself to other parts 
of the suburban areas and commuting zones, 
both of which will somewhat depend on the 
future real estate market and the region’s 
overall economic conditions.

It seems that despite the young age com-
position of new suburbanites, fertility behav-
iour associated with the second demographic 
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transition does not have a strong impact 
on the deceleration of population ageing. 
This can be analysed along with the concept 
of heteropolitanisation, which is induced 
by both global and local influences. The re-
sults from a post-socialist city can contribute 
to international urban theory in that modern 
demographic changes in suburban areas are 
more complex and spatially differentiated. The 
processes described above could also be ap-
plied outside the post-socialist context.
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