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Abstract: The article discusses and evaluates, against the background of selected issues in the theory
of urban demography concerning sustainable development, changes in the number of inhabitants in
Lower Silesian cities, and to indicate possible development paths for individual categories of cities. All
Lower Silesian cities are the subject of the study. The research covered the period 2000-2020. The cities
are categorised into small, medium, and large, and their specific characteristics are primarily related to
their location. The article uses a descriptive method, simple statistical methods, comparative analysis,
and an expert method. The latter proposed the division of cities into categories in terms of demographic
changes and sustainable development paths for individual city categories. The results show that Lower
Silesian cities (as a group) are ageing, regardless of their size, yet a detailed case study indicated
a relatively large group of cities (mainly small) with a growing population and growth potential.

Keywords: city, population, sustainable development, age structure.

Streszczenie: Celem artykutu jest omowienie i ocena, na tle wybranych zagadnien z teorii demografii
miast wobec zrownowazonego rozwoju, zmian liczby ludnosci w dolno$laskich miastach oraz wskaza-
nie mozliwych $ciezek rozwoju dla poszczegolnych kategorii miast. Przedmiotem badan sa wszystkie
dolnoslaskie miasta. Okres badawczy to lata 2000-2020. Miasta sa analizowane w podziale na male,
$rednie 1 duze oraz pod wzgledem wybranych ich specyficznych cech zwigzanych w znacznym stopniu
z lokalizacjg. W artykule zastosowano metode opisowa, proste metody statystyczne, analize porow-
nawczg oraz metode ekspercka. Ta ostatnia polegata na zaproponowaniu podziatu miast na kategorie
pod wzgledem zmian demograficznych oraz zaproponowaniu $ciezek rozwoju zrownowazonego dla
poszczegolnych kategorii miast. Wyniki badania pokazuja, ze populacja dolnoslaskich miast jako grupy
si¢ starzeje, niezaleznie od ich wielko$ci. Natomiast szczegdtowa analiza przypadkéw wykazata, ze
byta do$¢ liczna grupa miast (przede wszystkim matych), w ktorych liczba ludnosci rosta i ktére maja
potencjat wzrostowy.

Stowa kluczowe: miasto, liczba ludnosci, zrownowazony rozwdj, struktura wiekowa.

1. Introduction

The development of modern cities depends to a large extent on the number and
qualitative characteristics of their inhabitants (e.g. Obeng-Odoom, 2016; Okolski
& Fihel 2012; Pacione, 2009). Cities want to be attractive to present and potential
residents, because the population (its number, age structure, dynamics of change,
gender structure, quality features related to education, skills, health, wealth, etc.)
influences the pace and directions of development. This problem is significant in
striving for sustainable development, the conditions of which should be adapted to
the city’s current population and forecast the age structure (Jabareen, 2008; Parris
& Kates, 2003). This is particularly important in the context of the ageing of cities,
observed in many more developed economies.

The article discusses and evaluates, against the background of selected issues in
the theory of urban demography concerning sustainable development, changes in the
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number of inhabitants in Lower Silesian cities, and indicates possible development
paths for individual categories of cities. The research covered the period 2000-2020.
Cities are categorised into small, medium, and large, and their specific characteristics
are primarily related to their location.

2. Sustainable development in the face of demographic changes
in the city

In the modern economy, rapid and intense changes occur, but the fundamental goal
of cities’ functioning remains unchanged — sustainable development. Sustainable
development is implemented in various ways (Mierzejewska, 2015). It refers to
carrying out activities in the field of social, economic, and environmental goals,
which are achieved in a specific space while striving to implement the assumptions of
spatial order. These goals are achieved to different extents, depending on the priorities
of spatial units, their current state of development, and global trends. Cities also have
unique resources that determine the intensity of actions taken in particular groups
of goals and the hierarchy of their achievement. These resources may constitute the
competitive advantage of a settlement unit, give it a specific character, distinguish it
and influence the image of a given space. However, the lack of resources necessary
for the city to function may lead to a reduction in development and, consequently, to
its cessation (Grimaud, 2000).

A particular resource nowadays is human capital (Domanski, 1993), which is
present in different cities to a different degree, and its quality is also not uniform. In
many cities there is an excess of population, supported by the global economy, which
facilitates the movement of people and migrations to the most developing centres,
whereas many others struggle with a shrinking population. As a result, there is an
uneven population distribution and a ‘drain’ of young people from less attractive
cities, leaving for centres of socio-economic development.

In terms of contemporary demographic processes, the absolute number of people
and transformations in the structure of society itself are essential. In this context, the
ageing of societies is becoming a significant challenge. This phenomenon results from
a number of factors, including the level of awareness of the society, its education,
changes in the family model, wealth, family development and procreation policy,
professional activity of women, progress in medicine and health care, social welfare,
and longer lifespan. Economic growth, progress in medical technologies, access to
health care, increased activity of people, and caring for health have contributed to
extending the lifespan, and at the same time, the problems related to civilization and
chronic diseases are increasing. The number of senior citizens with disabilities is
also growing.

Ageing is also a feature of Polish society, visible in recent decades (Warwas
et al., 2017). In Poland, the number of people over 60 is growing systematically,
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mainly due to a decrease in the birth rate, an increase in life expectancy, and the
mass emigration of young people of working age (Rudnicka & Surdej, 2013).
It is estimated that in Poland by 2035, there will be a rapid increase in the number
of people over 65, i.e. approximately 8.4 million people, including almost
5 million women (Herudzinska & Blaszczak, 2016). Eurostat data show that
“by 2070, around 30 percent of Europeans will exceed the age of 65” (Silver
tsunami..., 2022), which determines the shrinkage of potential labour resources and
their ageing.

The challenges related to demographic change are also found in cities, but they
are not homogeneous in every city. They are associated with many factors and the
need to focus on new areas of development. The increase in the number of older
people in cities is related to the increase in the risk of social exclusion (for economic,
social, and cultural reasons), the need to create a system of assistance and care for
these people, costs of medical care and medicines, the need to spend their free time,
etc. The developed strategies for the socio-economic development of cities must
consider the process of demographic changes and develop activation paths for the
elderly as part of participation in city management.

However, large and rapidly developing urban centres must consider accelerated
population growth. Their attractiveness mainly draws young people of working age.
These cities deals with a large influx of permanent residents and people coming for
work, training, entertainment, cultural purposes, etc. The demographic structure of
these urban units provides the basis for intensive development through the inflow
of young people and families. Such urban centres must be ready for the challenges
of meeting the needs of a rapidly growing population, effectively managing limited
space, and focusing development on improving the quality of life.

In these conditions of demographic changes, cities continue to strive to achieve
sustainable development, adopting various paths depending on the quality, quantity,
and structure of human capital. Some cities face the challenge of an influx of new
inhabitants, others struggle with the outflow of population and the process of
shrinking numbers, and ageing of its inhabitants. A further case is constituted by
cities whose location in the vicinity of a large centre allowing to attract new people
due to the advantage of their location. Some cities have an individual development
path enabling the retention of human capital based on unique endogenous values. In
all these variants of sustainable development, the number of elderly people increases,
but in centres with a characteristic outflow of working-age people, this may present
a difficult challenge.
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3. Direction of demographic changes in the cities of the Dolnoslaskie
Voivodeship

For the study, cities (understood as urban communes and urban areas in urban-rural
communes) were divided into size categories, assigning them to specific groups
according to the population status as of December 31, 2020. The following size
ranges of cities were distinguished: large (over 100 thousand inhabitants), medium
(20-100 thousand inhabitants), and small (under 20 thousand inhabitants); the small
towns were divided into two categories — up to 5,000 residents, and above.

The study took into account the territory of the Dolnoslaskie Voivodeship.
A total of 91 areas were analysed (i.e. 35 urban communes and 56 cities in urban-
-rural communes), namely 2 large cities, 17 medium-sized cities, and 72 small cities
(including 27 cities with up to 5,000 inhabitants). The adopted division of cities and
their spatial distribution are presented in Figure 1.

amall (up to 5.000 residents)
@  small (5.000-20.000 residents)

. medium (20.000-100.000 residents)

. big cities (over 100.000 residents)

Fig. 1. Territorial differentiation of cities by size groups in the Dolno$laskie Voivodeship
(as of December 31, 2020)

Source: own study based on data (Local Data Bank of the Statistics Poland, n.d.).
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In the analysed groups of cities, the average population was as follows: in small
cities up to 5,000 inhabitants — 3,356 (8.6% less than in 2000), in small cities with
more than 5,000 inhabitants — 9,352 (5.8% less); in medium-sized cities 41,641
(8.0% less); in large cities — 375,950 (2.7% less).

Small Small
(up to 5,000 residents) (5,000-20,000 residents)
3000 7000
2500 6 000
1500 4000
1000 3000
2000
500 1000
0 0
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
Medium Big cities
(20,000-100,000 residents) (over 100,000 residents)

35000 300 000

30 000 250000

;(5) ggg 200 000

15000 150 000

10 000 100 000

5000 50000

2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
——@&— pre-working age working age post-working age

Fig. 2. Changes in the pre-working, working and post-working age population in the studied groups
of cities from 2000 to 2020

Source: own study based on data (Local Data Bank of the Statistics Poland, n.d.).

Figure 2 shows the average number of people in pre-working, productive and
post-productive age in Lower Silesia for small (up to 5,000 and 5,000-20,000 in-
habitants), medium, and large cities in the selected period 2000-2020. Each chart shows
a decrease in the number of working age inhabitants since 2010 and a gradual
increase in people of post-working age. The pre-working age population for each type
of city decreased between 2000 and 2020, but large cities saw a rebound and increase
between 2005 and 2020 (this was the case for Wroctaw, as Watbrzych recorded
a significant decrease in the population, i.e. at the end of 2020 by 13% compared to
2005).
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By studying the age and gender structure in individual groups of cities in 2020
(Figure 3), the low share of children and adolescents of up to 15 years of age and the
progressive ageing of the population can be observed. Every fifth city resident was
over 65 years old in the analysed region, moreover, in all the groups of cities, there
was a surplus in the number of women compared to men.

Small Medium Big cities
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Fig. 3. Age and gender structure in the studied groups of cities in the Dolnoslaskie Voivodeship in 2020

Source: own study based on data (Local Data Bank of the Statistics Poland, n.d.).

A detailed analysis of the age pyramid showed that in small cities, the largest
share was constituted by women aged 15-19 (which accounted for 4.9% of the total
population), followed by women aged 65-69 and 60-64 (an average of around 4.4%)
and men aged 35-39 (4.5%). In medium cities, the dominant group was women
aged 65-69, 15-19, 60-64 (from 4.3% to 4.7%), and men aged 40-44 and 35-39
(on average around 4.2%). As can be seen, the age pyramid in both groups of cities
was similar. On the other hand, in the case of those large ones, both genders aged
35-39 had a predominant share (on average around 5.2%). Women aged 65-69 and
60-64 also had a large share (4.2% and 3.8%, respectively).

It can be noted, based on the general decline in the population in the analysed
cities and the decrease in the share of people of working age, that cities in Lower
Silesia are facing the challenge of an ageing population. The age pyramids also
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illustrate the above conclusion. Such a long-standing trend may not only lead to age-
-related problems but also to shrinking of cities.

It should be added that cities lose part of their population due to changing the
place of residence to the neighbouring rural area, which means that such people
remain active city users (they work, learn, use services, etc. in the city). This applies
not only to large cities (especially Wroctaw in this group) but also to medium ones,
such as Lubin, Ole$nica, and Swidnica. However, this does not change the fact that
these people are no longer city residents, in particular, they do not pay taxes and fees
to the city.

4. Proposals of development paths for individual city categories

Analysing individual cities in more detail regarding population changes makes it
possible to create specific categories of cities and propose appropriate sustainable
development paths. The categories of these cities are presented in Table 1.

Table 1. The number of cities in a given category

. A slight
Significant
. Average decrease - .
. population ; A significant |Total a slight
City . population of 3% or less |.
. decline (greater . increase of 10%| decrease
by population decline <10%>| or a small .
than or equal to o . or more or increase
10%) 3% or medium
increase <10%

<5 thous. Residents 13 9 4 1 5

>5 thous. <20 15 21 7 3 10
thous.

>20 thous. <100 5 8 3 - 3
thous.

>100 thous. 1 - 1 - 1
Total 34 38 15 4 19

Percentage change in the number of people as of the end of 2020 compared to the end of 2000.

Source: own study based on data (Local Data Bank of the Statistics Poland).

Table 2 includes cities with a relatively high potential — a high share of people
of pre-working age. These people can become an essential catalyst for sustainable
development in the future, provided that they stay in the city when they reach their
productive age. In this case, the most significant potential is shown by small centres
located in the vicinity of Wroctaw, namely Siechnice, Katy Wroctawskie, Jelcz-
-Laskowice, and medium ones, such as Polkowice, Otawa, and Oles$nica.
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Table 2. Number of cities with the share of the pre-working age population in 2020
amounting to 18% or more

. A slight decrease of 3% _ .
City by population Aver.age population or less or a small or me- A significant increase
decline <10%> 3% . of 10% or more
dium increase <10%
<5 thous. residents 2 3 1
>5 thous. < 20 thous. - - 3
>20 thous. <100 thous. - 3 -
>100 thous. -
Total 2 6 4

Source: own study based on data (Local Data Bank of the Statistics Poland).

Table 3 presents the proposed development paths for individual city categories.

Table 3. Sustainable development paths for cities in the context of demographic changes taking place

in them

City
by population

Significant or average
population decline

A slight decrease
or decrease

A high proportion
of the pre-working-age
population

Small

Development of educa-
tion, primarily at the basic
level, attracting external
entities, increasing tourist
attractiveness, building an
image of a city favourable
to families, building a pu-
blic child care system at
the nursery and kindergar-
ten level.

Attention to maintaining
the existing advantage in
terms of attractiveness
for living and developing
additional modern advan-
tages, e.g. related to the
quality of the environment,
including air.

Actions to improve the
attractiveness of living, in
particular for young pe-
ople, care for the high
quality of life in the city,
attracting external entities
and trying to settle in them.

Medium

Development of education
at the primary and secon-
dary level, creating con-
ditions and incentives for
living and creating busi-
ness development (such as
environmental, residential,
and business spaces, spa-
tial order, common spaces
integrating residents, ser-
vice and business zones,
etc.).

Activities in the field of improving the quality of life,
using the existing advantages, and in the event of their
obsolescence — searching for solutions based on ele-
ments of the concept of smart city development.
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Large

Creating, using endogeno-
us and exogenous resour-
ces, a unique environment
for business, developing
education at the basic up to
a higher level, introducing
new investments, focusing
on the use of unique ad-
vantages.

Incentives to stay in the
city (development of the
cultural facilities, educa-
tional conditions, quality
of communication and
transport  infrastructure,
quality of the environ-
ment) indicates it is a place
for paying taxes and other

No such cases in this
analysis.

charges, etc.

Source: own study.

The paths of sustainable development of cities should be consistent with the
diagnosed level and potential of demographic growth and development because
people are the driving force of cities. The city’s sustainable development strategy
should be adjusted to the quantity and quality of human resources and forecasts of
their changes. Among the factors that may contribute to the increase in the number of
the population, the authors indicate the impact on the education system and quality
of life, primarily including the quality of the environment, as well as attracting and
maintaining (rooting) valuable external entities supporting the local labour market
and local entrepreneurs (through collaboration, subcontracting, joint R&D, etc.).
Importantly, such advantages are only provided once and only for some cases,
therefore cities characterised by a low decline or increase in the number of people
in the analysed period, in addition to supporting the existing advantages, should
monitor the situation on an ongoing basis and follow forecasts. These cities should
also work on creating advantages that may be important in the future, such as those
based on the quality of the environment, including air, efficient public transport,
or the creation of centres of modern technological solutions. Other approaches
should also be applied to cities, takin into consideration their size (belonging to the
categories distinguished above), as indicated in Table 3.

5. Conclusion

The article divides cities into categories in terms of demographic changes and
proposes sustainable development paths for each city category. The research results
show that Lower Silesian cities are ageing, regardless of their size. Yet, the detailed
case study revealed that there was a relatively large group of cities (mainly small, over
5,000 inhabitants), the population of which was growing as well as their potential
for growth, especially those with a high proportion of pre-working age residents.
However, the main threat to their development is the outflow of the population in the
following years in search of more attractive places to study, work, and, consequently,
live. Thus, a feedback loop arises, which makes it difficult to break out of the cycle
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of developmental retardation. In order to counteract this trend and also stimulate
sustainable development, actions should be taken to increase the attractiveness of
these cities, using endogenous resources and attracting exogenous resources, and
encouraging them to settle in a given place. A practical method of ‘planting’ is to
have high-quality human resources.

Undoubtedly, cities located in the vicinity of a large agglomeration, such as
Wroctaw, were in a more favourable situation. Moreover, it should be remembered
that some of the cities whose population was declining benefited from the population
growth near these cities, namely in rural areas. However, as city users, they do not
pay taxes and fees related to their place of residence, which causes specific financial
difficulties. Finally, itis worthnoting thatthe actual population does notalways coincide
with the available statistical data, which can be applied to Wroctaw (it was estimated
that in 2020 the actual population of this city was approximately 150-300 thousand
larger, and increased even more as a result of the influx of refugees from Ukraine in
2022).
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