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Abstract. Urban shrinkage, characterised by long-term demographic, socio-economic and spatial changes, has
been studied extensively, including via research into causes, typologies, and planning responses. However, while
understanding and measuring urban shrinkage processes is crucial if policymakers are to respond adequately
to cities’ challenges, multi-criterion studies on shrinkage trajectories are still required for the spatiotempo-
ral complexity to be captured correctly. This study reviews methods by which urban shrinkage is studied and
concludes with a selection of multi-criterion methods that offer more in-depth insight than population-based
methods. Finally, a multicriteria analysis, adapted from Milbert (2015), is applied to measure urban shrinkage
in Poland in the years 2006 to 2021. This incorporates six variables with a view to shrinking and growing cities
being assessed and assigned to one of five categories.

The research provides insights into Poland’s most recent urban shrinkage processes. Results show that, over the
analysed period, urban shrinkage was a phenomenon that increased and intensified in Poland, affected a gro-
wing number of urban centres of medium size, and was to be noted on the peripheries of metropolitan areas.
Such research outcomes contribute to a better understanding of urban shrinkage in Poland, provide a basis for
further research, and inform policymakers as they seek to formulate more-targeted strategies to address the
specific challenges that urban shrinkage raises.

Keywords: urban shrinkage, multi-criterion indicator, urbanisation trends, urban data analysis, Poland.

Introduction

The contemporary debate on urban population decline emerged in the second half of the
20th century, when urban shrinkage became a common transformation pathway for
many large cities across Europe and North America. The term shrinking cities was first
used by German researchers Hausermann and Siebel in the 1980s (originally as Schrump-
fende Stadt) — with a view to a name being given to long-term demographic and economic
changes taking place in urban areas of the Ruhr region (Haussermann & Siebel, 1988).
Since then, the term has become a frame of reference for a wide range of topics (Ha-
ase et al.,, 2014), gaining wide use in urban-studies research, including within the fields
of geography, social economics, urban planning, etc. The concept has been elaborated
and reflected on in many research projects, such as COST Action TU 0803 ‘Cities Regro-
wing Smaller’ (CIRES) and The Shrinking Cities International Research Network (SCiRN),
as well as in global publications (Oswalt, 2005; Oswalt & Rieniets, 2007; Pallagst et al.,
2009; Martinez-Fernandez et al., 2009, 2012, 2016; GroBmann et al., 2013; Haase et al.,
2013, 2014, 2021).
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However, the challenge lies in defining this urban phenomenon (Bernt et al., 2014;
Haase et al., 2014; Kantor-Pietraga, 2014; Sroka, 2022). Most research has been linked
broadly to demographic aspects of shrinkage, with population change being the main in-
dicator. CIRES, for example, defines shrinkage as a depopulation of more than 0.15% each
year in a period of a minimum of five years. In contrast, Turok and Mykhnenko (2007)
refer to it as a loss in population within consecutive five-year periods. Additionally, a po-
pulation change relative to the national population was included to illustrate shrinkage
in the country. However, researchers offer broad acknowledgment that urban shrinkage
surpasses simple population decline and cannot be analysed adequately using a single
indicator (Haase et al., 2013; Stryjakiewicz, 2014a). As noted by Wolff and Wiechmann
(2014): “there are many examples where the demographic and the economic develop-
ment do not go hand in hand. Cities losing population can keep a strong economic structu-
re and development” (Wolff and Wiechmann, 2014, p. 1). Against this background, SCIRN
has developed a definition that includes, aside from population loss, signs of economic
transformation with some symptoms of a structural crisis (Bern, 2018). This approach
implies that a variety of economic and social indicators should be considered when iden-
tifying shrinking cities.

However, a meta-analysis of the literature on urban shrinkage conducted by Doéringer
et al. (2019) indicates that it is rare for urban-studies research to explore multiple indi-
cators. They found no universal definition of ‘urban shrinkage’, while: “Two-thirds of the
given definitions focus on population decline as the major dynamic. One-quarter of the
articles also mention the dimension of economic decline. In contrast, multidimensional
definitions are barely used” (Doringer et al., 2019, p. 6). Moreover, research that grasps
many dimensions of urban shrinkage is usually conducted as a case study (Déringer et al.,
2019). Conversely, multi-criterion investigations are rarely shown in nationwide analyses
as they pose a major challenge given the robustness and availability of data. Thus, with
the different spatiotemporal aspects, trajectories and contexts of urban shrinkage being
as they are, capturing it poses a challenge for theoretical and empirical studies (Haase
et al.,, 2017). These are the reasons for the present article seeking to address this iden-
tified gap and focus on the methodological aspects of encapsulating the phenomenon
of urban shrinkage in a broader, multi-criterion manner and on a national scale.

In contemporary Poland, urban shrinkage became apparent in the early 2000s, when
the first symptoms of the economic ‘shock therapy’ became visible. Thus, while urban
demographics were a common subject of Polish research over a number of decades, the
first diagnosis under the heading of urban shrinkage was arrived at by Zborowski (2002),
Parysek (2004) and Jedraszko (2005). As mentioned above, broader comparative studies
then followed, with the above topic representing an element of international research
incorporated into such projects as C/RES and Shrink Smart (Krzysztofik et al., 2011, 2012a;
EU, 2023), in the period between 1990 and 2010. Furthermore, identification and analy-
sis vis-a-vis Poland’s shrinking cities was engaged in by Krzysztofik and Szmytkie (2011),
Krzysztofik et al. (2011, 2012, 2014), Stryjakiewicz et al. (2012a, b), Zborowski et al.
(2012), Stryjakiewicz et al. (2014, 2016), Kantor-Pietraga (2014), Jaroszewska (2019), Sro-
ka (2021), Sleszyriski (2017, 2019), and Musiat-Matago (20183, b).

And notwithstanding recent influxes of migrants (notably from war-torn Ukraine),
the forecasts for Poland’s demographic future remain alarming. The most recent esti-
mates in population predictions from Statistics Poland (GUS, 2023) still have the country
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in an ongoing population decline, in cities in particular. The prediction for the rate of dec-
line in some medium-sized cities is one of the estimates achieving the highest value (GUS,
2023). However, the up-to-date predictions are based on population statistics alone, thus
failing to offer any more comprehensive or insightful understanding of the situation.

The research detailed here has proceeded on the assumption that urban-policy re-
sponses to processes of urban shrinkage (whether at state, regional or local levels) should
be grounded in a more-nuanced assessment of the present circumstances. In line with
the definition of urban shrinkage as a multifaceted phenomenon, a complementary stu-
dy and prediction with a multi-factor approach would allow for a more-comprehensive
picture of shrinkage processes. Consequently, future policy responses could consider the
broader factors contributing to depopulation, with a crucial emphasis on understanding
the dynamics of this phenomenon. This study, therefore, endeavours to offer a thoro-
ugh exploration of urban shrinkage while encompassing a temporal perspective of fifteen
years (2006-2021) with a spatial focus on cities across the territory of Poland.

Specifically, the two objectives addressed by the paper (one empirical and the other
methodological) (Fig. 1) are guided by questions as follows:
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Fig. 1. Structure of research stages
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Q1: What are the methods utilisable in identifying shrinking and growing cities?

Q2: How can existing multi-criterion methods for such identification of shrinking and

growing cities be adapted to fit the Polish context?

Q3: What are the trends and patterns to urban shrinkage, and how do these differ

in cities of different sizes across Poland?

In striving to answer these questions, our study focused on three key outcomes. Fir-
stly, Section 2 provides a review of selected methods used in diagnosing and classifying
urban shrinkage — above all with a view to a most suitable multi-criterion method being
selected. Section 3 then seeks to present and explain methods used to conduct an empi-
rical study of Polish cities through the years 2006-2021 inclusive. Section 4 then presents
the results of the multi-criterion assessment of urban shrinkage actually made. In this
way, the most recent statistical and geospatial data will be applied in offering a complete
overview of the shrinkage process as it has been affecting today’s Poland.

Review of Methods

This chapter presents a literature review of methods used to diagnose and classify the
various types of urban shrinkage. It summarises the literature as to how the relevant
processes have been defined, elaborates on commonly used variables and classification
methodologies and alludes to research gaps remaining within the domain. The review
extends to 44 papers in total, with 10 of global scope, 17 relating to Europe and a further
17 seen as explicitly focused on Poland.

Definitions
The first definition of urban shrinkage (Schumpfungsprozess) was developed in 1988
by Haussermann and Siebel, and summarised the problem as follows:

“.. [it] does not lie in individual developments. Only the interaction of population los-
ses with selective migration of qualified young workers, unsuccessful integration of im-
migrants, negative economic developments, high unemployment, declining municipal
financial leeway, dissolution of the city structure and thinning out of the supply of goods
and services results in an urban crisis in which negative developments can intensify into
a vicious circle.”(Haussermann & Siebel, 1988, p. 10).

The work of Haussermann and Siebel did not aim at quantifying the phenomenon,
even as it represented a broad description of causes and effects that paved the way for
further studies. Literature aiming to quantify the phenomenon of urban shrinkage can
be viewed in at least two fundamental ways (Stryjakiewicz, 2014a). The older and more
traditional approach regards this process as a progressive depopulation. However, a de-
crease in the number of residents does not per se equate to the decline of a city, and
conceivably might even lead to an improvement in living standards and/or quality of life
(Stryjakiewicz, 2014a). On that basis, a second, more multidimensional perspective was
developed whereby shrinkage came to be viewed as a process linked to the social, spatial
and economic restructuring of urban centres, as accompanied by or accompanying a ste-
ady decline in population (Zborowski, 2012).
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A review of the methods used to classify urban shrinkage

In the study of the phenomenon of shrinking cities it is population that has been used
as the main indicator of city trajectories, partly given the availability of data availability
and consistency with previous research. Broadly speaking, all comparative studies have
been based predominantly on indicators relating to population (Van den Berg et al., 1982;
Cheshire & Hay, 1989; Cheshire, 1995; Turok & Mykhnenko, 2007). Yet, as has been no-
ted already, there are many examples wherein demographic and economic development
are not found to correlate. Cities with declining populations can retain strong economic
structure and go on developing (Wolff & Wiechmann, 2014). Thus, as Section 2 indicates,
there are many socio-economic factors shaping this urban phenomenon that will need
to be included as processes of urban shrinkage receive proper study.

The shrinking of cities must therefore be regarded as being or involving a specific kind
of interaction between matters of a demographic, social, economic and spatial nature
discernible with the aid of indicators. Wolff and Wiechmann (2014) gave a comprehensive
description of all potential factors underpinning shrinkage, as grouped in five thematic
areas. It is then often the scope of a given study that seems to shape the selection of in-
dicators. Indeed, the availability or comparability of data is a common concern, while the
theoretical basis sees demographic and economic indicators treated as most important
(Wolff and Wiechmann, 2014). Furthermore, classifications are most often ordered by re-
ference to severity, temporality and speed of shrinkage (Haase et al., 2017). Research
on causes of shrinkage is sometimes combined with classifications or typologies. A review
of classifications arrived at for urban shrinkage is thus offered below, in Table 1.

Selection of a multi-criterion method

As previously mentioned, there have been only a limited number of studies that use a mul-
ti-criterion approach in the evaluation of urban shrinkage. One such study, conducted
by Jaroszewska in 2019, focused solely on two specific years — 2003 and 2013. Another
analysis, inspired by the Milbert method and undertaken by Sroka, spanned a 23-year
period from 1995 to 2018. Finally, Sleszynski developed a multi-criterion assessment that
covered two distinct 10-year periods — 2004 to 2014 and 2008 to 2018 — as documented
in studies from 2017 and 2019.

We decided to focus on the method developed by Milbert (2015) from the Fede-
ral Office for Building and Regional Planning (later called BBSR) in Germany. According
to research conducted by the BBSR in the years 1997-2001, a steep growth in shrinkage
processes was most prominent among medium-sized cities in East Germany (Gatzweiler
et al., 2003; Gatzweiler & Milbert, 2009). Consequently, the German government decided
to step in and implement a bespoke urban-renewal strategy to stem further decline. The
strategy included the Stadtumbau Ost Programme and the complementary IBA Saxony-
-Anhalt 2010 Programme and was oriented towards selected medium-sized cities facing
the highest rates of urban shrinkage. Projects were implemented in the years 2002-2017,
allowing many cities in eastern German states to embark upon a new path of stable de-
-growth despite the continuous depopulation trends present in the region (Bernt, 2019;
Pallagst et al., 2021). The German approach shows that problem identification and moni-
toring are critical for informed planning but can lead to positive results.
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The Milbert multi-criterion method captures this multidimensionality with a selec-
tion of six demographic and socio-economic indicators based on the causal relationship
as exemplified by Mayer and Knox (2010). While the C/IRES methodology is based on the
absolute measures defining shrinkage, the multi-criterion method of Milbert (2020) is ba-
sed on measures relative to statistics for a country as a whole. A correlation and reliability
analysis of the selected demographic and socio-economic indicators was conducted for
all German municipalities (Gemeinden in German) for the observation periods 1997-2001
and 2003-2008. Cronbach’s alpha reliability analysis conducted for 2008-2013 showed
satisfactory results in alpha = 0.748 (Milbert, 2015). Moreover, the choice of indicators
was selected in line with the availability of statistical information at the municipality level.

Milbert (2015) chose to focus on the encapsulation of short-term, current processes
through study in relation to five-year periods. To track longer-term or structurally consolida-
ting tendencies of growth or shrinkage, repeated short-term measures were taken. A follow-
-up analysis in 2009 (Gatzweiler & Milbert, 2009) confirmed the phases to the urbanisation
trend and the effectiveness of shifting the constant time window instead of extending the
period. This approach is favoured since it allows for better observation of the natural alter-
nation of growth and shrinkage phases, over a sequence of several time windows.

It remains to be clarified whether decreases or increases in the individual six indicators
should be viewed in absolute or in relative terms. In his research, Sroka (2021) modified
the quintal division of each indicator into a division using mean and standard deviation.
However, Milbert justifies the use of quintal division with the distribution of measures
in five years representative of phases with economic peaks and drops. In such phases, the
outer quintile (20%) can hardly be determined via clearly positive or negative develop-
ments. Therefore, all indicators are ‘adjusted cyclically’, i.e., corrected for the nationwide
trend. Growth and shrinkage are then nothing more or less than a relatively more favo-
urable or more negative development of cities and communities as compared with the
national trend (Milbert, 2015, 2020).

Methodology

In line with our review of methods as documented in the previous section, we concluded
that a classification of urban shrinkage in general, and ours for Poland in particular, had
to be based on a multi-criterion approach, a timeframe divided into five-year periods,
with calculation in relation to all nationally available spatial units and a maximum number
of Polish cities covered (GUS, 2023; Geoportal, 2023). On that basis, the original method
developed by Milbert (2003, 2015, 2020) was adapted to the Polish territorial division and
statistical data in a manner made clear below in further parts of this paper. An overview
of the socio-economic processes and patterns in the entire country’s settlement network
produced selected statistical data for each municipality area (gmina in Polish), with these
then used to develop a five-level typology ranging from growing to shrinking cities.

Subjects

Poland’s administrative system features the provincial/regional voivodship (wojewddz-
two), the unit at county level (powiat), which can include individual cities, and the unit
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at local-authority level (gmina). GUS data are fragmented and did not allow us to con-
duct a sound analysis based on individual-city data without omitting a portion of those
for which data were not available. Indeed, due to far-reaching data fragmentation in the
analysed period between 2006 and 2021 at the level of the city (or town) unit (known
as miasto in Polish), an attempt at such a delimitation was discarded. One solution would
be to estimate the missing data using computational methods. We decided to search for
more continuous and robust data on a different administrative level. On that basis, given
the availability of data, and for reasons of nationwide comparability, our method uses the
smallest local-government unit, i.e. the gmina, which is on level 6 from the point of view
of Statistics Poland. That unit is either a city (miasto, level 6, kind 1 in GUS), has a city part
within an urban-rural municipality (gmina miejsko-wiejska, level 6, kind 3 in GUS) or is
a rural municipality (gmina wiejska, level 6, kind 2 in GUS). In 2021, Poland had 2,477 mu-
nicipalities: 302 cities, 662 urban-rural and 1,513 rural. For our research we utilised data
for all the aforementioned municipality types. During the process of analysis and conclu-
sion-drawing we narrowed the study area to cities represented by urban gminas (kind 1)
or those in the urban-rural category (kind 3). We further had to consider the changing
number of spatial units into which Poland was divided across different years. To ensure
data consistency, we thus selected 964 cities, for which we were able to extract data du-
ring the research period. In this way, it was possible to achieve accurate comparison and
analysis of our data without any discrepancies.

It is important to mention that the urban-rural gmina (level 6, kind 3) is deemed
to consist of a part that is urban (level 6, kind 4) and a part that is rural (level 6, kind 5).
However, because not all the datasets were available for both kinds 4 and 5, we used data
from the ‘parent’ municipality to do our research. However, values for the urban part
(level 6, kind 4) were used to identify the size type of a city (small, medium, or large).
We followed the approach taken by Milbert (2020).

The fundamental criterion for categorising cities by size is naturally their number
of inhabitants. When comparing the basic categories, namely the division of urban locali-
ties into small, medium-sized or large, certain questions arise regarding the criteria used
(Runge, 2012). It is worth mentioning that in public statistics (including the Demographic
Yearbook) and the subject literature, there are also seven size-classes identified for urban
localities. These classes are as follows: below 5,000 inhabitants, 5,000-10,000 inhabitants,
10,000-20,000 inhabitants, 20,000-50,000 inhabitants, 50,000-100,000 inhabitants,
100,000-200,000 inhabitants, and above 200,000 inhabitants. For this research, we follo-
wed the simplified division and categorised as follows (after GUS): below 20,000 inhabi-
tants —a small city, 20,000-100,000 — medium city, and above 100,000 inhabitants — large
city. When analysing urban population data, it is important to establish a consistent re-
ference point for size classification. We opted to base our categories on the beginning
of each five-year period, even though populations may fluctuate in size over time. This
helped us ensure accuracy and consistency in our analysis.

Research timeframe

There were a few reasons underpinning the selection of a timeframe between 2006 and
2021. Firstly, the selection aimed to capture the most-recent processes of urban shrinka-
ge (data for the year 2022 were still not complete as of 10th July 2023, and employment
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statistics were missing for a complete calculation), by reference to three five-year sub-
periods. Secondly, since shrinkage is a highly dynamic process, its empirical study needs
to be located within a particular socio-political and historical context. Due to the signifi-
cance of spatial changes following Poland’s political and economic transformation, as well
as in the wake of the May 2004 EU accession, the analysis captures after Poland joined
the Union, so as to avoid a before-after comparison. It is worth adding that the absorp-
tion of EU funding was not commenced with immediately post-accession. As of the end
of 2005, only 4.35% of funding allocated to Poland for the 2004-2006 period had been
utilised (Zuber, 2005).

Data

Statistical data used in the analysis were obtained from the database of Statistics Poland.
Due to the spatial scope, long timeframe, and multiple indicators, the volume of data
extended to more than 235,000 data input records (6 variables, for 2,477 municipali-
ties, for each of 15 years). Data manipulation required the use of tools such as Python
programming language with analytics libraries (Pandas, NumPy, etc.). Six variables en-
compassing indicators of a social, demographic, and economic profile were defined after
Milbet (2015) (Tab. 2). Equivalents of these factors were searched for among data availa-
ble in GUS BDL statistics. Most of the variables were straightforward and were equivalent
to German ones, though differences in the tax systems and data collected by the German
and Polish statistical offices enforced changes as follows, with a view to the methodology
being adapted successfully to Polish conditions (see Tab. 2).

Following downloading of the datasets, raw data were extracted and transformed
with Python scripts, connecting the statistical ID with the spatial ID (called TERYT). Finally,
results were loaded to output files — in our case in CSV (comma separated values) format?.
Each spatial unit was checked in terms of the completeness of data. Due to changes in ad-

Table 2. Variables selection

Original German criteria Polish equivalents in GUS BDL data Subject Variable
(Milbert, 2015) (Author’s choice) IDin GUS | IDin GUS
average annual population development in % | annual average population deve- ‘P2137 72305
lopment in %

average annual total migration balance per net migration per 1,000 inhabitants | ‘P1350’ 1365234
1,000 inhabitants
average annual development of the working- | annual average change in working ‘P1342 152
-age population (20 to 64 years) in % age population in %
average annual development of socially insu- | annual average change of employ- ‘P2172 54821
red employees at the workplace in % ed persons in %
average annual change in the unemployment | annual average change of unem- ‘P1944 10514
rate in percentage points ployed persons in % points
average annual development of business tax | annual average change in gminas ‘P2622’ 76070
base per inhabitant in % own income per inhabitant in %

Source: Authors based on Milbert (2020).

! The detailed research results are available at: https://rcin.org.pl/dlibra/publication/276466
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Table 3. Number of city size type in every analysed period

2006-2011 2011-2016 2016-2021
Large cities 39 39 39
Medium-sized cities 180 184 180
Smal cities 745 741 745

ministrative boundaries, certain units had to be combined/unified to achieve continuity
of data. The urban units were classified into one of three size types (under the GUS classi-
fication), by reference to the population in the first year of a period. The populations used
in the size classification related to the city classified here as the urban gmina (kind 1), or
else the urban part within a rural-urban gmina (kind 4).

Statistical and geospatial analysis

Analysis of statistical data was conducted in reference to the three five-year periods:
(1) 2006-2011, (I1) 2011-2016, and (lll) 2016-2021. In the case of most variables, the cal-
culation of the average development was achieved using the geometric mean of changes
between years. In the case of the variable ‘Unemployment’, guidance from Milbert re-
sulted in a different division being used to express the variety of cities and the changes
they experienced as regards unemployment (see Milbert, 2020). After these corrections,
a summary of the indicators with different units of measurement and a spread of the
division into quintiles is made. Based on an assumed normal distribution, the limits of the
outer quintiles are always such that the relative distance from extreme values and outliers
does not play a role. The affiliation of units to a quintile is translated into points for each
indicator. There are 0 points for being below the 1st or lowest quintile, 1 point for being
in the range between the 1st and 2nd quintile, 2 points for being in the range between
the 2nd and 3rd quintile, 3 points for being in the range between the 3rd and 4th quintile,
and 4 points for being above the 4th or top quintile. Thus, the more favourable the deve-
lopments are and the more often the indicators are in an upper quintile, the higher the
overall score. A gmina can achieve a maximum of 24 points and a minimum of 0. Obtained
results were then assigned to five types of cities:

(A) growing by an above average amount (24-19 points),

(B) growing (18-14 points),

(C) stagnating (13-11 points),

(D) shrinking (10-6 points),

(E) shrinking by an above average amount (5-0 points)

This classification was translated directly from Milbert (2020) and was repeated for
each five-year period.

Further statistical analysis of the calculation outcomes includes a box plot of the types,
various analyses of geographical distribution (of urban localities that ae large, medium, or
small) by type (A-E), charts and tables with average score per city size type, and a summa-
ry on population per city size and type. The classifications were then moved to QGIS for
visualisation. Additionally full data outcomes are provided in Appendix A.
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Results

This section shares the findings of our research conducted on Polish cities from 2006 thro-
ugh to 2021 using our multi-criterion approach adapted from Milbert (2015, 2020). The
results are presented for each five-year subperiod and include information on (I) the num-
ber and population of urban localities affected by urban shrinkage, (Il) the types of cities
most affected according to size, and (lll) the spatial distribution of shrinking cities. Visual
aids such as graphs and charts are included to facilitate understanding of the statistical and
geospatial analysis. In addition to the detailed information shared in the previous section,
the research also provides a comparative analysis for all the subperiods studied. This reve-
als spatiotemporal trends and patterns of urban shrinkage with respect to city size.

Urban centres in Poland shrinking or growing in the years 2006-2011

In the analysed period, 53% of Poland’s urban population could be considered resident
in urban centres that were shrinking. The number of cities affected by such shrinkage
(in types D and E combined) is 311 out of a total of 964 under analysis. That means nearly
one-third of all Polish cities experiencing shrinkage in the 2006-2011 period.

Cities of more than 100,000 inhabitants were among the centres most affected
by shrinkage in 2006-2011, in terms of both number and population size (Fig. 2). Over
61% of the population resident in large urban localities could simultaneously be termed
residents of localities of this kind that were shrinking (assigned to types D and E). This fur-
ther shows that, out of 39 of Poland’s largest urban centres at that time, 77% (or 30 cities)
were in the shrinking categories. Localities affected most severely by this were: Tarnéw
and Wtoctawek (score 4), followed by Bytom, Elblgg, +t6dz and Radom (score 5). However,
the average score for the large city in the 2006-2011 period was 13.

Likewise, our medium-sized urban centres (of 20,000-100,000 inhabitants) had al-
most 60% of their total population living in localities that could be classed as shrinking
in the 2006-2011 period, though the overall population involved was smaller than in the
case of the largest urban centres. Within a total of 180 medium-sized cities in Poland,
over half (95) were classified as shrinking. It is worth adding that there were 30 such loca-
lities in which the degree of shrinkage could be viewed as strong. Among all the shrinking
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Fig. 2. Urban population in Poland in 2006-2011 period, in line with growth or shrinkage types (A-E), as well
as size or urban locality (large, medium, small)
Source: The authors, on the basis of GUS data and their own calculations.
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urban centres of medium size it was Konin, Kamienna Gdra and Stalowa Wola whose
scores were lowest (at 3). These were then followed by Prudnik, Kluczbork, Bartoszyce,
Szczytno, Pabianice, towicz, Krosno, Jarostaw and Przemysl (score 4), while the average
score for a medium-sized city as of 2006-2011 was 13 (meaning the same value as was
noted for the group of large urban centres).

In general, the most optimistic situation could be said to characterise the last size gro-
up — involving the small urban centres of under 20,000 inhabitants. There, the percentage
of cities that were growing was highest (at 45%), while the percentage that were shrinking
was lowest. Thus only 24.5% of the inhabitants of localities in this category could be said
to live in localities that were shrinking. Nevertheless, since the number of localities qualify-
ing for this size category is large, that still leaves a large absolute number of urban centres
in the shrinking category. Among 746 such localities, 39 were undergoing marked shrin-
kage (type E), while a further 186 were shrinking (type D). Among them was Zdzieszowice
(Opole Voivodeship) achieving a 0 score in the period, followed by Ozimek and Zychlin
on 2, and Olszyna, Stronie Slaskie, Dobrodziers and Gorzéw Slaski all with a score of 3.

Urban centres in Poland shrinking or growing in the years 2011-2016

In the analysed period the percentage of the Polish urban population living in urban loca-
lities earning the description “shrinking cities” was greater than before, at 57%. Numbers
of cities affected by shrinkage (in either type D or E) jumped from 311 in 2006-2011
to 504 in 2011-2016. That means that over a half of all Poland’s urban centres were shrin-
king as of 2011-2016 — a considerable increase beyond what was noted in the first time
period (Fig. 3).

By this period, the type of urban centre most likely to be shrinking was no longer
a member of the grouping for the largest centres, but rather involved medium-sized or
smaller localities. Indeed, the situation of the 39 Polish cities of the “large urban centre”
category was better than before. While, in 2006-2011 these were among the centres most
affected by shrinkage, by 2011-2016 only 27 remained in the relevant categories (types D
and E), with only 7 experiencing above-average shrinkage. Among the most severely affec-
ted were again: Tarnow (score 3), and Wtoctawek and Bytom (score 4), followed by Zabrze
and Sosnowiec (score 5), and Ruda Slaska and Legnica (score 6) which overall shows an in-
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Fig. 3. Urban population in Poland in the 2011-2016 period, as assigned by growth or shrinkage type (A-E), and
size of urban locality (large, medium, small)
Source: Authors based on GUS data and own calculations.
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crease in score compared with 2006-2011. In this period 51% of the population in these
cities overall could be deemed resident in a shrinking centre (assigned to types D and E).

In turn, the medium-sized urban centres then had 69% of their total population li-
ving in localities classed as shrinking, suggesting an issue of almost the same magnitude
as with the “large” category of locality. Out of a total 184 urban localities of medium size,
119 could be classified as shrinking, i.e. 65% and indicative of a steep increase (major wor-
sening) compared with the previous period. Furthermore, 41 of the shrinking localities
could be seen as subject to a strong effect (assighment to type E). However, among the
latter, only Przemysl remained from the previous period, being joined by Chetm, Krasnik,
Jasto and Tarnobrzeg in the lowest-scoring group (score 3).

Once again in this period, it was the small localities that had the highest percentage
(25%) of overall population residing in centres that could be termed growing. That said,
the” shrinking” categories can be seen to have experienced a doubling to almost 50%
compared with 2006-2011. Thus, among the 741 small centres identifiable during this
period, 358 were shrinking and 101 subject to strong shrinkage (type E). Among these,
Hel and Jastarnia in Pomorskie Voivodeship had 0 scores in that period, with Mirsk, Pie-
niezno, Drohiczyn and Szczuczyn scoring 2; as followed by a group of 12 small localities all
scoring 3, i.e. Ciechanowiec, Deblin, Frombork, Hrubieszow, teba, Lesko, Lezajsk, Lipiany,
Przedecz, Przemkow, Resko and Ustka.

Urban centres in Poland shrinking or growing in the years 2016-2021

In the most recent analysed period, the percentage of the Polish urban population living
in shrinking cities decreased slightly to 53% comparing with the previous period. Howe-
ver, the number of urban centres affected by shrinkage (in both types D and E) was still
higher — at 508 in relation to the 2016-2021 period. That means that over half of all Po-
lish urban centres continued to shrink in the years 2016-2021, i.e. the same percentage
as in the period before.

The situation for 39 large urban centres of Poland proved to be better than in the for-
mer period. While again, 27 of them experienced shrinkage (as previously), only 2 went
through strong processes of shrinkage (type E). Where numbers of cities are concerned,
69% of the 39 of large size were found to be shrinking.
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Fig. 4. Urban population in Poland in the 2016-2021 period, as categorised by growth and shrinkage type (A-E),
and size or urban locality (large, medium, small)
Source: the authors, based on GUS data and own calculations.
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This time, among the localities experiencing the most-severe shrinkage were Legnica
and Watbrzych (score 6) followed by Czestochowa, Sosnowiec, Kalisz and tddz (score 7).
Although, the average score for large centres undergoing shrinkage was again 13, the
lowest-scoring examples were not so low anymore. In this period 47% of the population
of large cities lived in shrinking cities (type D and E).

The medium-sized cities had 65% of their total population residing in the context
of a situation of shrinkage as of 2016-2021. That was a more favourable circumstance
than in 2011-2016, though only slightly so. Nevertheless, this was the second five-year
period in a row wherein it was this group of localities that proved to be most affected
by the phenomenon of shrinkage. Moreover, the numbers living in shrinking urban
centres of medium size are almost as great as those in the large cities subject to shrin-
king. Out of a total of 180 medium-sized urban centres, 111 were classified as shrinking
— a figure of 61% and a minor decrease compared with the previous period. Over the
time in question, 38 of all the urban centres characterised by shrinkage were doing this
at an above average rate. Among the cases in point were Stalowa Wola with the lowest
score (of 3), followed by Olkusz, Oswiecim, Racibdrz, Kedziezyn-Kozle, Bartoszyce, Betcha-
tow, Piotrkow Trybunalski, Putawy Sanok and Jarostaw (score 4). The average score for
the group of medium-sized shrinking localities is a mere 4, which stands in contrast to the
score for the large urban centres — lowest Figure 6. There is a furthermore a highlighting
of the difficulties these urban centres were facing, as revealed in all the previously clas-
sified indicators. At the same time, there was a slight increase from 6 in 2011-2016 to 13
in 2016-2021, in the number of medium-sized urban localities growing significantly, and
thus assigned to type A).

The percentage of population residing in growing urban centres of small size rose
from 25% to almost 30%, but the population of these centres remained at 50%. Thus,
in the 2016-2021 period, among 745 such small cities and towns overall, 371 are seen
to be shrinking, with 127 assignable to the strong shrinkage category. Among these lo-
calities, we find Chodziez, Recz, teba and Lezajsk, all with scores of 2. Equally, no longer
was it possible to find small localities for which the score was actually zero. Moreover,
most of the localities previously qualifying for the severe shrinkage category are now seen
to have been “promoted” to type D. Among centres described as shrinking severely, there
is a group of no fewer than 20 small ones scoring 4. These localities are Bierutdw, Byczyna,
Goraj, Hrubieszow, Kepice, Kock, Korfantéw, taszczdw, Lipiany, Lipsk, Lipsko, Lubowidz,
Przemkéw, Radzyn Podlaski, Stupca, Swieradéw-Zdrdj, Tolkmicko, Wasosz and Wtodawa.

2006-2021 spatiotemporal changes characterising Polish urban centres that are
shrinking or growing.

Comparison of the outcomes from the three subperiods shows spatiotemporal patterns
of urban shrinkage within the spectrum of 15 years. While the urban population of Poland
accounted for 61% of the national total in 2006, by the end of 2021 that had actually
dropped to 59%, confirming a downward trend. In 2006 the urban centres under inve-
stigation here were inhabited by 23,346,297 people, with this number in steady decline
through subsequent years, to reach 22,751,998 people at the end of 2021. To put urban
shrinkage in the national context, the overall population of Poland can be noted to have
dropped by 0.12% in 2021 — below the 38.1 million people noted in 2006. This confirms
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tendencies for population transformations in cities and other urban areas to be more
marked than in the country overall.

Within the broader context, the total number of Polish urban centres earning the
description “shrinking” grew over the analysed period from 311 in 2006-2011, via 504
in 2011-2016, to 508 in 2016-2021 (Fig. 5). It confirms a trend that was signalled in popu-
lation predictions from the Central Statistical Office (GUS, 2023), and by other researchers
(Sleszyriski, 2017, 2019,; Sroka, 2021; Jaroszewska, 2019). However, when size type is
considered, shrinkage is not seen to be affecting urban centres equally but is rather most
common in small and medium-sized localities cities and in later periods. The number thus
rises over the years, even as there is a decline in cases of the largest cities shrinking. This
proves that, while the early 2000s were challenging for the largest urban centres, later
years have allowed them to bounce back economically, gradually attracting capital and
people from the more peripheral areas of the country. A box plot analysis of the average
score per type of urban locality in fact shows a growing difference (Fig. 6). Thus, while the
score for large localities started on the lower level, it showed improvement later. At the
same time, localities in the medium and small categories presented scores that have gone
on declining gradually.
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Fig. 5. Changes in the numbers of urban localities included in each group in the five-year periods between
2006 and 2021

Groups show the following types: A —above-average growth, B — growth, C — stability, D — shrinkage, E — abo-
ve-average shrinkage
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Fig. 6. Box plots of scores for urban centres in the different periods and as assigned to size-types of urban
centres (large, medium or small)
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A look at the spatial distribution of classified urban centres during the first five-year
period makes it apparent that most growth occurred around the metropolitan regions
of the largest Polish cities (Fig. 7). Conversely, the concentration of shrinkage is not as no-
ticeable when all three periods are looked at. While a concentration of growing urban
centres most often characterised Wielkopolskie, Mazowieckie and Matopolskie Voivode-
ships (the administrative divisions at regional/provincial level), the occurrence of localities
that are shrinking is more dispersed across the entire country. However, post-industrial
Silesia is one region in which shrinkage is evident, along with other areas where industries
were located during the communist era. Additionally, there is a concentration of shrinking
urban localities of small and medium size in Sudety Mountains region of Lower Silesia
(Dolnoslgskie Voivodeship) in SW Poland, as well as in the NE area of Warminsko-Mazur-
skie and Kujawsko-Pomorskie Voivodeships, as well as in Central Poland’s Voivodeship
of £édz (todzkie).

In the next period (of 2011-2016) an increase in numbers of shrinking localities and
a decrease in numbers of those that are growing ones represents the first major visible
change (Fig. 7). While growth then remained located around the same metropolitan areas
as previously, shrinkage was a phenomenon spreading out across the country, especially
among urban centres of small and medium size.

The last analysed period (of 2016-2021) saw these trends persist, albeit with more
growth poles in the south, and fewer around Warsaw as capital of Poland (Fig. 7). Further
intensification of the shrinkage phenomenon is evident on the peripheries of the voivode-
ships, away from the large metropolitan growth zones, and in certain post-industrial areas
that continue struggling with the challenges post-transformation. At the same time, there
are a few urban localities in the Silesian region (Slaskie Voivodeship) that are experiencing
growth, and thus manifesting dynamics at play within the agglomeration there. Similarly,
overlapping dynamics can be seen around the agglomeration in Pomorskie Voivodeship
known as the Tri-City which mainly comprises Gdansk, Gdynia and Sopot. There, we may
find some strong growth poles in the vicinities of medium or small urban centres that go
on shrinking.

Table 5 uses groupings of urban localities in line with their type, in each of the three
periods, and thus allows us to note extremes. This classification shows the cities that
retain their status in the classification (as groups 1, 3, 5), or which changed over the
period (groups 2 and 4). The chart points to the existence of urban centres falling into
the following five categories:

1. manifesting consistent strong growth [AAA],

2. changing over from shrinkage to growth [EEB |EEA |EDA |DEA |DDA |EDB |DEB
|DDBJ,

3. manifesting stability throughout [CCC],

4. changing over from growth to shrinkage [AAD |AAE |BAE |ABE |BBE |BAD |ABD
|BBD],

5. manifesting consistent strong shrinkage [EEE]

It is important to add that this list is not exhaustive, given its confinement to selected
types considered of interest by the authors. Our aim was to show all urban localities
capable of being regarded extreme in some ways. This leaves certain types not presen-
ted (e.g., BBB, DDD, CCB, etc.), as well as types potentially existing (in theory) but never
exemplified in real-life cases (e.g., EEA, DDA, EDA, etc.). The outcomes expose the fact
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Multi-criterion
indicator classification:

we. A -Growing above average City size:
s-. B-Growing Large (above 100,000)

D - Shrinking Medium (20,000 -100,000)
se. E - Shrinking above average Small ( below 20,000)

Fig. 7. Classification of Polish urban centres that grew or shrank in the 2006-2011, 2011-2016 or 2016-2021
periods, by reference to a multi-criterion indicator. The maps show localities in different size categories ma-
nifesting: A — above-average growth, or B — growth (left), or else D — shrinkage, E — above-average shrinkage
(right)

Source: the authors, by reference to data from GUS as processed using the method from Milbert (2020).
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of there being hardly any case in which an urban centre came back from a strongly shrin-
king path to one characterised by growth. Gdynia is here the exception, in that its unique
case sees a change from strong shrinkage (type E) in the first period to type D, and then
finally to growth (in type B). The other four centres represent cases of change from a ca-
tegorisation of type D to type B. Ostrow Lubelski is the only small urban centre (sic!) that
managed the switch from shrinkage to growth. On the other hand, there are nine small
localities that changed in the opposite direction — from growth to shrinkage, with Kamien
Krajenski being the only case of a recent move from type B in the first two periods to the
strongly shrinking type E. Swinoujécie is the only medium-sized urban centre in the group.
The group of strongly growing localities mainly comprises those of small size, with only
two in the medium-size category. Interestingly, Wieliczka only moved into the medium-
-sized category in 2009, when its population increased to reach the required threshold.
The group of strongly shrinking centres is larger, with 13 cases, of which most are in the
medium-sized category. This just confirms the challenges faced by this group that have
been exposed earlier in this article.

When the spatial distribution of the classified extremes are looked at (Fig. 8), it is
clear that urban centres that have gown consistently are always located in close proximi-
ty to the Voivodeship capitals. Conversely, localities that have remained assigned to the

Table 4. Numbers of Polish urban centres of different categories displaying growth or shrinkage in the three

consecutive five-year periods between 2006 and 2021

2006-2011 76 316 261 236 75
2011-2016 49 183 228 355 149
2016-2021 60 193 203 341 167

Table 5. Classification status groups for all three periods from 2006 to 2021

Aleksandrow todzki
M]

Choroszcz [S]

Katy Wroctawskie [S]
Nekla [S]
Niepotomice [S]
Ozaréw Mazowiecki
[S]

Siechnice [S]

Szubin [S]

Wieliczka [M]
Zduny [S]

Zukowo [S]

2. Changed over
from shrinkage

3. Always stable

4. Changed over
from growth

to growth to shrinkage
Gdynia [L] Drezdenko [S] Chetmek [S]
Nowy Sacz [M] Kepno [S] Czaplinek [S]
Opole [L] Miedzyborz [S] Dobra [S]

Ostréw Lubelski [S]
Tarnowskie Géry [M]

Miedzyrzecz [S]
Milicz [S]

Nowa Deba [S]
Olesnica [M]
Pyrzyce [S]
Sompolno [S]
Szlichtyngowa [S]
Trzciel [S]
Trzebinia [M]
Ujscie [S]
Wotdw [S]

Jabtonowo Pomorskie
(S]

Kamien Krajerski [S]
Ktecko [S]
Opalenica [S]
Pilawa [S]

Suchan [S]
Swinoujscie [M]

Bartoszyce [M]
Bogatynia [S]
Chodziez [S]
Duszniki-Zdroj [S]
Jarostaw [M]

Jasto [M]
Kedzierzyn-Kozle [M]
towicz [M]

Piekary Slaskie [M]
Przemysl [M]

Skarzysko-Kamienna
(M]

Zdzieszowice [S]
Zychlin [S]
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Fig. 8. Selected Polish urban centres classified in the five groups for the whole 2006-2021 period.
The classification includes groups (1-5) of urban centres depending on their type (A-E) in each analysed five-
-year period

type of strong shrinkage (E) throughout the analysed period are peripheral. Bartoszyce,
Duszniki-Zdréj, towicz, Przemysl, Jasto, Skarzysko-Kamienna and Zychlin are located close
to either Voivodeship boundaries or the state border. Similarly, the spatial distribution
of urban centres that have consistently proved stable (assigned to type C) is characterised
by peripherality. Most such localities are in western Poland, located on the perimeter
of either Wielkopolskie or Dolnoslgskie Voivodeships.

Discussion

An increasing number of cities in Poland have been experiencing the shrinkage proces-
ses understood as denoting social, spatial, and economic restructuring, as accompanied
by population decline (Zborowski et al., 2012). The phenomenon has been the subject
of ongoing research worldwide and still poses theoretical and empirical challenges. Scho-
lars in Poland have done extensive work to analyse the extent of this phenomenon in re-
cent years (Krzysztofik & Szmytkie, 2019; Janas et al., 2019; Jopek and Musiat-Matago,
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2021; Sroka, 2021). While relevant Polish discourse on urban shrinkage revolves incre-
asingly around its socio-economic, demographic and spatial aspects, very few studies
have attempted to analyse the entire territory of Poland by reference to a single multi-
-criterion approach (Jaroszewska, 2019; Sleszyniski, 2017, 2019; Sroka, 2021). The work
detailed here has thus presented a spectrum of methods by which urban growth and
shrinkage may be analysed. With the aim of providing a comprehensive and holistic ove-
rview of the shrinkage phenomenon in Poland, we decided to select and adapt a single
multi-criterion method.

Germany’s BBSR institute has engaged in the continuous monitoring of urban growth
and shrinkage in that country since the early 2000s, when the eastern regions began
to face unprecedented challenges. A multi-criterion method developed by Milbert (2008,
2015, 2020) was used to help diagnose and assess the effectiveness of planning respon-
ses. Given the potentially similar scope of challenges in Poland, we decided to adapt the
above method to analyse the contemporary situation, with findings then set against the
existing research. The approach pertains, not to absolute decline or growth, but to a pro-
cessing of nationwide statistics involving all the country’s local-authority areas, and thus
indicating relative growth and decline. The main findings of such a multi-criterion indica-
tor analysis for Polish cities over the 2006-2021 period are as follows:

1. It has been rare for urban centres to return to a growth path having once expe-
rienced shrinkage. Some exceptions exist, but over the 15 years only five localities
achieved some kind of re-growth. Most urban centres manifesting shrinkage do not
go back to a path of growth.

2. Most cities characterised by strong shrinkage across all three five-year periods
were assigned to the medium size category (meaning 20,000-100,000 inhabitants).
In general, the shrinkage phenomenon as manifested in Poland can mostly be ascri-
bed to the medium-sized cities.

3. Urban centres manifesting growth are mostly located around Poland’s five main
metropolitan centres.

4. In all the periods, shrinking localities have proved to be rather dispersed across
Poland, albeit with a tendency for them to be located on the peripheries of the
country’s constituent voivodeships (units of administration at regional/provincial
level), or else on the peripheries of the country as a whole.

The research concludes that 13 cities experienced severe shrinkage throughout the

15 years from 2006-2021. Nine of these falling within this study’s “medium” size category
are Bartoszyce, Jarostaw, Jasto, Kedzierzyn-Kozle, towicz, Piekary Slaskie, Przemysél and
Skarzysko-Kamienna, while five (Bogatynia, Chodziez, Duszniki-Zdrdj, Zdzieszowice and
Zychlin) are here categorised as “small”. These findings offer partial overlap with the out-
comes of a multi-criterion study conducted by Sleszyriski (2017, 2019), in relation to the
periods 2004-2014 and 2008-2018. In the former period, cities like Przemysl, Jarostaw,
Bartoszyce and Jasto were identified by Sleszyriski (2017). However, from 2008-2018, the
study found that Bartoszyce and Przemysl were in a better position. From the point of view
of our study, they have to be viewed as remaining crisis-hit. Sleszyriski concludes that the
issues of loss of function, significance in the settlement hierarchy, and overall economic
crisis affecting Poland’s medium-sized urban centre seems to represent an increasingly
serious problem, requiring careful consideration in both practical and scientific spheres
(Sleszyniski, 2019). Additionally, forecasts from Statistics Poland (GUS, 2023) have shrin-
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kage exerting its most-severe effects in the coming years on medium-sized urban centres.
Predictions for example include a 39% loss of population for Konin, and one of 35.4%
in the case of Tarnobrzeg, by 2050. While the research presented here offers no long-
-term forecasts, it does demonstrate a growing trend for the analysed period whereby
medium-sized urban centres undergo shrinkage.

Reference to the outcomes of other multi-criterion research does not suggest any
easy identification of similarities. Sroka (2021) resembled ourselves in researching urban
shrinkage and in drawing inspiration from the multi-criterion approach of Milbert (2015),
yet that study revolved around different indicators (see Tab. 1) and a different timeframe
(1995-2018); and it also eschewed the division into separate five-year periods. Instead,
the work opted for a summary approach to the most severely shrinking cities. According
to Sroka (2021) 53 of the 190 medium-sized cities analysed could be assigned to the se-
vere shrinkage category.

Compared with Sroka (2021), the research presented here benefits from the ap-
proach involving sub-division of the overall period, in this way offering a more-detailed
analysis of shrinkage trends, and changes in numbers of shrinking localities, over the
years. Similarly, Jaroszewska (2019) deploys a method different enough to obstruct any
making of comparisons. She conducted an extensive study on urban shrinkage involving
829 urban centres, over a period extending from 1990 to 2010, and with additional socio-
-economic data on offer for 2003 and 2013. While it is impossible to compare outcomes,
some general voivodeship-oriented similarities can be identified as regards the proportio-
nality between urban centres that are either shrinking or growing.

Finally, it is possible to observe discrepancy of outcome as the results of the present
study are set against the analysis based on population criteria that was conducted for the
2000-2020 period by Jopek and Musial-Matago (2021). The latter authors identified By-
tom and Watbrzych as the urban centres showing the most severe shrinkage, though the
multi-criterion approach used in this study reveals some differences. In the 2006-2011
and 2016-2021 period, Watbrzych indeed scored relatively low (with the city assigned
to type E). However, 2011-2016 brought a higher score due to low unemployment and
high employment. Thus, despite its population decrease, this city ranked higher (being
assigned to type D). Similarly, Bytom moved up the ranking due to low unemployment
in the years 2016-2021 and is not even present among the urban centres found to be
shrinking most. Such examples can be found as population-based analyses are compared
with the multi-criterion approach, with this evidencing the difference in outcome attribu-
table to the two methods of classification.

Summary

The work detailed here has first involved a review of selected approaches to measuring
urban shrinkage, with this leading to our ultimate adoption of a multi-criterion method
by which to run an assessment in Poland. Inspired by a German study from Milbert
(2015, 2020), this method offers a nuanced understanding of shrinking cities, given that
it extends to diversified socio-economic indicators in a position to reveal variations in the
proportion of shrinking or severely shrinking municipalities, as compared with measures
based solely on population. This underscores the importance of a multidimensional ap-



Identification of shrinking cities in Poland using a multi-criterion indicator 469

proach if we are to gain a more accurate representation of urban shrinkage dynamics,
as well as the need for diverse measurement methods if an early warning system drawing
on weaker signals is to be put in place.

Building on existing research in Poland, this study enhances our understanding
of urban shrinkage, supporting informed decision-making in urban planning and deve-
lopment. The focus on a five-year period allows for a detailed investigation into the tra-
jectories of individual urban centres, and the emphasis on those of medium size (here
identified as the ones most affected by urban shrinkage) is notable, considering the role
played in the stabilisation of polycentric settlement systems. Indeed, this study confirms
previous findings to the effect that urban localities of medium size are in need of strategic
support.

This study points to avenues for further research, for example encouraging the explo-
ration of spatial associations relating to structure and networks in urban localities of me-
dium size. An extension of this kind would serve to uncover patterns and offer valuable
insights for planning practitioners and local governments working to develop more-in-
formed planning strategies. Additionally, the study opens up the possibility of the results
of implemented urban renewal programmes being reviewed and evaluated by reference
to their outcomes. Overall, the study contributes to the ongoing discourse on urban shrin-
kage, emphasising the need for a holistic and multidimensional approach to the under-
standing and addressing of this complex phenomenon.

Unless otherwise stated, the sources of tables and figures are the authors’, on the basis
of their own research.

References

Bernt, M. (2019). The emergence of ‘Stadtumbau Ost’. Urban Geography, 40(2), 174-191.
https://doi.org/10.1080/02723638.2017.1332926

Bernt, M. (2018). Schrumpfung. In: ARL — Akademie fur Raumforschung und Landesplanung (Ed.):
Handworterbuch der Stadt- und Raumentwicklung, ARL — Akademie fur Raumforschung und
Landesplanung (pp. 2119-2128). Hannover: Verlag der ARL.

Bernt, M., Coach, C., Haase, A., Cocks, M., Grossman, K., Cortese, C. & Krzysztofik, R. (2014). Why
and how does(n’t) urban shrinkage get onto the agenda? Experiences from Leipzig, Liverpool,
Genoa and Bytom. International Journal of Urban and Regional Research, 38(5), 1749- 1766.
https://doi.org/10.1111/1468-2427.12101

Cheshire, P.C. & Hay, D.G. (1989). Urban Problems in Western Europe. London: Unwin Hyman.

Cheshire, P. (1995). A new phase of urban development in Western Europe? The evidence for the
1980s’. Urban Studies, 32(7), 1045-1063.

CIRES. 2022. Cities Regrowing Smaller. Fostering Knowledge on Regeneration Strategies in Shrinking
Cities across Europe. Retrieved from: www.cost-cires.eu (01.01.2022)

Doringer, S., Uchiyama, Y., Penker, M. & Kohsaka, R. (2019). A meta-analysis of shrinking cities in Eu-
rope and Japan. Towards an integrative research agenda. European Planning Studies, 28(9),
1693-1712. https://doi.org/10.1080/09654313.2019.1604635

EU. 2023. Shrink Smart — The Governance of Shrinkage within a European Context. Retrieved from:
https://cordis.europa.eu/project/id/225193 (01.01.2022)


https://doi.org/10.1080/02723638.2017.1332926
https://doi.org/10.1111/1468-2427.12101
www.cost-cires.eu
https://doi.org/10.1080/09654313.2019.1604635
https://cordis.europa.eu/project/id/225193

470 Ewa Szymczyk » Mateusz Bukowski

Florczyk, A. Corbane, C., Schiavina, M., Pesaresi, M., Maffenini, L., Melchiorri, M., Politis, P., Sabo, F.,
Freire, S., Ehrlich, D., Kemper, T., Tommasi, P., Airaghi, D. & Zanchetta, L. (2019). GHS Urban
Centre Database 2015, multitemporal and multidimensional attributes, R2019A. European
Commission, Joint Research Centre (JRC). Retrieved from: https://data.jrc.ec.europa.eu/data-
set/53473144-b88c-44bc-b4a3-4583ed1f547e (1.01.2023)

Gatzweiler, H.-P.,, Meyer, K. & Milbert, A. (2003). Schrumpfende Stadte in Deutschland? Fakten und
Trends, Informationen zur Raumentwicklung, 10/11, 557-574.

Gatzweiler, H-P. & Milbert, A. (2009). Schrumpfende Stadte wachsen und wachsende Stadte
schrumpfen, Informationen zur Raumentwicklung, 7, 443-456. Retrieved from: https://www.
bbsr.bund.de/BBSR/DE/veroeffentlichungen/izr/2009/7/Inhalt/DL_GatzweilerMilbert.pdf?
blob=publicationFile&v=2 (01.01.2023).

Geoportal. 2023. Spatial data. Retrieved from: https://www.geoportal.gov.pl/(05.07.2023)

Geoportal. 2023. Spatial data. Retrieved from: https://www.geoportal.gov.pl/(05.07.2023)

GrolBmann, K., Bontje, M., Haase, A. & Mykhnenko, V. (2013). Shrinking cities: Notes for the further
research agenda. Cities, 35, 221-225. https://doi.org/10.1016/].cities.2013.07.007

GUS. 2023. Prognoza ludnosci na lata 2014-2050 (opracowana 2014 r.). Statistics Poland. Retrie-
ved from: https://stat.gov.pl/obszary-tematyczne/ludnosc/prognoza-ludnosci/prognoza-lud-
nosci-na-lata-2014-2050-opracowana-2014-r-,1,5.html (10.07.2023)

GUS. 2023. Statistics Poland. Retrieved from: https://stat.gov.pl/en/ (10.07.2023)

Haase, A., Rink, D., Grossmann, K., Bernt, M. & Mykhnenko, V. (2014). Conceptualizing Urban Shrin-
kage. Environment and Planning A, 46(7), 1519-1534. https://doi.org/10.1068/a46269

Haase, A., Bernt, M., GroRmann, K., Mykhnenko, V. & Rink, D. (2016). Varieties of shrinkage in Euro-
pean cities. European Urban and Regional Studies, 23(1), 86-102.
https://doi.org/10.1177/0969776413481985

Haase, A., Bontje, M., Couch, C., Marcinczak, S., Rink, D., Rumpel, P. & Wolff, M. (2021). Factors driving
the regrowth of European cities and the role of local and contextual impacts: A contrasting ana-
lysis of regrowing and shrinking cities. Cities, 108. https://doi.org/10.1016/j.cities.2020.102942

Haase, A., Nelle, A. & Mallach, A. (2017). Representing urban shrinkage — The importance of disco-
urse as a frame for understanding conditions and policy, Cities, 69, 95-101.
https://doi.org/10.1016/j.cities.2016.09.007

HauRermann, H. & Siebel, W. (1987). Neue Urbanitat. Berlin: Suhrkamp.

HauRermann, H. & Siebel, W. (1988). Die Schrumpfende Stadt und die Stadtsoziologie. In: J. Frie-
drichs (ed.), Soziologische Stadtforschung Kolner Zietschrift fiir Soziologie und Sozialpsychologie
(pp. 78-94), 29. Wiesbaden: VS Verlag flr Sozialwissenschaften.
https://doi.org/10.1007/978-3-322-83617-5 5

Janas, K., Piech, K. & Trzepacz, P.(2019). Wspotczesne i prognozowane przemiany ludnosciowe Polskich
miast. In: R. Krzysztofik (ed.), Przemiany demograficzne miast Polski. Wymiar krajowy, regional-
ny i lokalny (pp. 23-40). Krakdw: Instytut Rozwoju Miast i Regiondw. Retrieved from: https://ir-
mir.pl/publisher/przemiany-demograficzne-miast-polski-wymiar-krajowy-regionalny-i-lokalny/
(1.11.2023).

Jaroszewska, E. (2019). Urban Shrinkage and Regeneration of an Old Industrial City: The Case
of Watbrzych In Poland. Quaestiones Geographicae, 38(2), 75-90.
https://doi.org/10.2478/quageo-2019-0023

Jedraszko, A. (2005). Kurczgce sie miasta, Urbanista, 8/2005, Warszawa, 9-12.


https://data.jrc.ec.europa.eu/dataset/53473144-b88c-44bc-b4a3-4583ed1f547e
https://data.jrc.ec.europa.eu/dataset/53473144-b88c-44bc-b4a3-4583ed1f547e
https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/izr/2009/7/Inhalt/DL_GatzweilerMilbert.pdf?__blob=publicationFile&v=2
https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/izr/2009/7/Inhalt/DL_GatzweilerMilbert.pdf?__blob=publicationFile&v=2
https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/izr/2009/7/Inhalt/DL_GatzweilerMilbert.pdf?__blob=publicationFile&v=2
https://www.geoportal.gov.pl/
https://www.geoportal.gov.pl/
https://doi.org/10.1016/j.cities.2013.07.007
https://stat.gov.pl/obszary-tematyczne/ludnosc/prognoza-ludnosci/prognoza-ludnosci-na-lata-2014-2050-opracowana-2014-r-,1,5.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/prognoza-ludnosci/prognoza-ludnosci-na-lata-2014-2050-opracowana-2014-r-,1,5.html
https://doi.org/10.1068/a46269
https://doi.org/10.1177/0969776413481985
https://doi.org/10.1016/j.cities.2020.102942
https://doi.org/10.1016/j.cities.2016.09.007
https://doi.org/10.1007/978-3-322-83617-5_5
https://irmir.pl/publisher/przemiany-demograficzne-miast-polski-wymiar-krajowy-regionalny-i-lokalny/
https://irmir.pl/publisher/przemiany-demograficzne-miast-polski-wymiar-krajowy-regionalny-i-lokalny/
https://doi.org/10.2478/quageo-2019-0023

Identification of shrinking cities in Poland using a multi-criterion indicator 471

Jopek, D. & Musiat-Malago, M. (2021). Kurczace sie miasta jako proces przemiany miast w swietle
wybranych aspektow. Teka Komisji Urbanistyki i Architektury Oddziatu Polskiej Akademii Nauk
w Krakowie, XLIX, 115-135. https://doi.org/10.24425/tkuia.2021.138706

Kantor-Pietraga, |. (2014). Systematyka procesu depopulacji miast na obszarze Polski od XIX do XXI
wieku. Katowice: Wydawnictwo Uniwersytetu Slaskiego.

Krzysztofik, R., Runge, J. & Kantor-Pietraga, |. (2011). Paths of Shrinkage in the Katowice Conurba-
tion. Case Studies of Bytom and Sosnowiec Cities. Sosnowiec: Faculty of Earth Science University
of Silesia. Retrieved from: https://core.ac.uk/reader/197747210 (01.11.2023).

Krzysztofik, R., Runge, J., & Kantor-Pietraga, |. (2012). An Introduction to Governance of Urban Shrin-
kage. A Case of Two Polish Cities: Bytom and Sosnowiec. Sosnowiec: Faculty of Earth Science
University of Silesia.

Krzysztofik, R. & Szmytkie, R. (2011). Studia nad procesami i strukturami osadniczymi sieci miast
Polski Potudniowej. Prace Wydziatu Nauk o Ziemi Uniwersytetu Slgskiego, 68. Sosnowiec: Uni-
wersytet Slaski.

Krzysztofik, R. & Szmytkie, R. (2018). Procesy depopulacji w Polsce w $wietle zmian bazy ekonomicz-
nej miast. Przeglgd Geograficzny, 90(2), 309-329. https://doi.org/doi: 10.7163/PrzG.2018.2.6

Martinez-Fernandez, C., Audriac, 1., Fol, S. & Cunningham-Sabot, E. (2012). Shrinking Cities: Urban
Challenges of Globalization. International Journal of Urban and Regional Research, 36(2),
213-225. https://doi.org/10.1111/j.1468-2427.2011.01092.x

Martinez-Fernandez, C., Weyman, T, Fol, S., Audirac, I., Cunningham-Sabot, E., Wiechmann, T. &
Yahagi, H. (2016). Shrinking cities in Australia, Japan, Europe and the USA: From a global process
to local policy responses. Progress in Planning, 105, 1-48.
https://doi.org/10.1016/j.progress.2014.10.001

Mayer, H. & Knox, P. (2010). Small-town sustainability: Prospects in the second modernity. European
Planning Studies. 18(10), 545-1565. https://doi.org/10.1080/09654313.2010.504336

Milbert, A. (2015). Wachsen oder schrumpfen? BBSR-Analysen KOMPAKT, 12, 1-24. Retrieved from:
https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/analysen-kompakt/2015/AK122015.
html (1.10.2022).

Milbert, A. (2020). Wachsen und Schrumpfen von Stadten und Gemeinden 2013 bis 2018 im
bundesweiten Vergleich. Bonn: BBSR. Retrieved from: https://www.bbsr.bund.de/BBSR/DE/
startseite/topmeldungen/downloads/wachsen-schrumpfen-hintergrund.pdf? _ blob=publica-
tionFile&v=2 (10.07.2022).

Musiat-Malago’, M. (2018a). Kurczenie sie miast Polski — analiza i pomiar zjawiska. Rozwdj Regio-
nalny i Polityka Regionalna, 42, 91-102. Retrieved from: https://pressto.amu.edu.pl/index.php/
rrpr/article/view/16535 (01.12.2023).

Musiat-Malago’, M. (2018b). Problematyka identyfikacji i pomiaru procesu kurczenia sie miast.
Biuletyn KPZK, 272, 174-187. Retrieved from: https://journals.pan.pl/publication/128628/
edition/112215/biuletyn-kpzk-2018-no-272-problematyka-identyfikacji-i-pomiaru-procesu-
kurczenia-sie-miast-musial-malago-monika?language=pl (01.12.2023).

Oswalt, P. (2005). Shrinking Cities: International Research, vol. 1. Germany: Hatje Cantz Verlag.

Oswalt, P. & Reniets, T. (Eds.). (2006). Atlas der schrumpfenden Stéddte. Germany: Hatje Cantz Verlag.

Pallagst, K., Aber, J., Audirac, I., Cunningham-Sabot, E., Fol, S., Martinez-Fernandez, C., Moraes, S.,
Mulligan, H., Vargas-Hernandez, J., Wiechmann, T. & Tong, W. (2009). The Future of Shrinking
Cities: Problems, Patterns and Strategies of Urban Transformation in a Global Context. Center
for Global Metropolitan Studies, Monograph Series. Berkley: University of California.


https://doi.org/10.24425/tkuia.2021.138706
https://core.ac.uk/reader/197747210
https://doi.org/doi:10.7163/PrzG.2018.2.6
https://doi.org/10.1111/j.1468-2427.2011.01092.x
https://doi.org/10.1016/j.progress.2014.10.001
https://doi.org/10.1080/09654313.2010.504336
https://www.bbsr.bund.de/BBSR/DE/startseite/topmeldungen/downloads/wachsen-schrumpfen-hintergrund.pdf?__blob=publicationFile&v=2
https://www.bbsr.bund.de/BBSR/DE/startseite/topmeldungen/downloads/wachsen-schrumpfen-hintergrund.pdf?__blob=publicationFile&v=2
https://www.bbsr.bund.de/BBSR/DE/startseite/topmeldungen/downloads/wachsen-schrumpfen-hintergrund.pdf?__blob=publicationFile&v=2
https://pressto.amu.edu.pl/index.php/rrpr/article/view/16535
https://pressto.amu.edu.pl/index.php/rrpr/article/view/16535
https://journals.pan.pl/publication/128628/edition/112215/biuletyn-kpzk-2018-no-272-problematyka-identyfikacji-i-pomiaru-procesu-kurczenia-sie-miast-musial-malago-monika?language=pl
https://journals.pan.pl/publication/128628/edition/112215/biuletyn-kpzk-2018-no-272-problematyka-identyfikacji-i-pomiaru-procesu-kurczenia-sie-miast-musial-malago-monika?language=pl
https://journals.pan.pl/publication/128628/edition/112215/biuletyn-kpzk-2018-no-272-problematyka-identyfikacji-i-pomiaru-procesu-kurczenia-sie-miast-musial-malago-monika?language=pl

472 Ewa Szymczyk » Mateusz Bukowski

Parysek, J. (2004). Trajektorie rozwoju miast polskich w latach 1992-2002. In: J. Parysek (ed.), Roz-
wdj regionalny i lokalny w Polsce w latach 1989-2002 (pp. 117-132). Poznan: Bogucki Wydaw-
nictwo Naukowe.

Runge, A. (2012). Metodologiczne problemy badania miast Srednich w Polsce. Prace Geograficzne,
129, 83-101. Krakéw: Instytut Geografii i Gospodarki Przestrzennej UJ.
https://doi.org/10.4467/20833113PG.12.015.0523

Sleszyrski, P. (2017). Wyznaczenie i typologia miast $rednich tracacych funkcje spoteczno-gospodar-
cze. Przeglgd Geograficzny, 89(4), 565-593. https://doi.org/10.7163/PrzG.2017.4.3

Sleszyrski, P. (2019). Aktualizacja delimitacji miast $rednich tracgcych funkcje spoteczno-gospo-
darcze (powiekszajacych dystans rozwojowy). Warszawa: Instytut Geografii i Przestrzennego
Zagospodarowania PAN. Retrieved from: https://www.gov.pl/attachment/5c7a04a5-ab22-49e4-
-abal-e874ede01445 (01.10.2023)

Sroka, B. (2021). Dychotomia Procesu Urbanizacji, Czyli Rozlewanie Miast Kurczqgcych sie w Kontek-
Scie Systemu Planowania Przestrzennego. Krakdw: Instytut Rozwoju Miast i Regiondw.

Sroka, B. (2022). Urban Shrinkage as a Catalyst of a Transition, Revolving around Definitions. Su-
stainability, 14(20) 13203. Retrieved from: http://doi.org/10.3390/su142013203 (01.02.2022)

Stryjakiewicz, T., Jaroszewska, E., Marcifczak, S., Ogrodowczy, A., Rumpel, P., Siwek, Tadeusz & Slach,
0. (2014a). Wspdtczesny kontekst i podstawy teoretyczno-metodologiczne analizy procesu kur-
czenia sie miast.In: T. Stryjakiewicz (ed.), Kurczenie sie miast w Europie Srodkowo-Wschodniej
(s. 9-14). Poznan: Bogucki Wydawnictwo Naukowe.

Stryjakiewicz, T. (2014b). The process of urban shrinkage and its consequences. Romanian Journal
of Regional Science, 7(1), 29-40.

Stryjakiewicz, T. & Jaroszewska, E. (2016). The Process of Shrinkage as a Challenge to Urban Gover-
nance. Quaestiones Geographicae, 35(2), 27-37. https://doi.org/10.1515/quageo-2016-0013

Turok, I. & Mykhnenko, V. (2007). The trajectories of European cities, 1960-2005. Cities, 24(3),
165-182. https://doi.org/10.1016/j.cities.2007.01.007

UN-HABITAT (2022). Envisaging the Future of Cities. Retrieved from: https://unhabitat.org/world-
cities-report-2022-envisaging-the-future-of-cities (10.12.2022)

Van den Berg, L., Drewett, R., Klassen, L.H., Rossi, A. & Vijvberg, CT.H. (1982). Urban Europe Vol. 1:
A Study of Growth and Decline. Oxford: Pergamon Press.

Wiechmann, T. & Wolff, M. (2013). Shrinking Urban Shrinkage in a Spatial Perspective — Operatio-
nalization of Shrinking Cities in Europe 1990-2010. AESOP-ACSP Joint Congress, 15(19), 1-20.

Wiechmann, T. (2008), Errors Expected — Aligning Urban Strategy with Demographic Uncertainty
in Shrinking Cities. International Planning Studies, 13(4), 431-446.
https://doi.org/10.1080/13563470802519097

Wolff, M. (2018). Understanding the role of centralisation processes for cities — Evidence from a spa-
tial perspective of urban Europe 1990-2010. Cities, 75, 20-29.
https://doi.org/10.1016/].cities.2017.01.009

Wolff, M. & Wiechmann, T. (2014). Indicators to measure shrinking cities. In: C. Martinez-Fer-
nandez, S. Fol, T. Weyman & S. Musterd (Eds.), A Conceptual Framework for Shrinking Cities
(pp. 1-19). COST Action TU0O803: Cities Re-growing Smaller (CIRES). https://www.researchgate.
net/publication/270339860_Indicators_to_measure_shrinking_cities

Zborowski, A. (2002). Obszary zagrozen demograficzno-spotecznych w wojewddztwie matopolskim
na przetomie XX i XXI wieku. In: Z. Gérka & A. Jelonek (eds.), Geograficzne Uwarunkowania
Rozwoju Matopolski (pp. 495-504). Krakdw: Instytut Geografii Gospodarki Przestrzennej Uni-
wersytetu Jagiellonskiego. https://ruj.uj.edu.pl/xmlui/handle/item/253333


https://doi.org/10.4467/20833113PG.12.015.0523
https://doi.org/10.7163/PrzG.2017.4.3
https://www.gov.pl/attachment/5c7a04a5-ab22-49e4-a6a1-e874ede01445
https://www.gov.pl/attachment/5c7a04a5-ab22-49e4-a6a1-e874ede01445
http://dx.doi.org/10.3390/su142013203
https://doi.org/10.1515/quageo-2016-0013
https://doi.org/10.1016/j.cities.2007.01.007
https://unhabitat.org/world-cities-report-2022-envisaging-the-future-of-cities
https://unhabitat.org/world-cities-report-2022-envisaging-the-future-of-cities
https://doi.org/10.1080/13563470802519097
https://doi.org/10.1016/j.cities.2017.01.009
https://www.researchgate.net/publication/270339860_Indicators_to_measure_shrinking_cities
https://www.researchgate.net/publication/270339860_Indicators_to_measure_shrinking_cities
https://ruj.uj.edu.pl/xmlui/handle/item/253333

Identification of shrinking cities in Poland using a multi-criterion indicator 473

Zborowski, A., Soja, M. & tobodzinska, A. (2012). Population trends in Polish cities — stagnation,
depopulation or shrinkage? Prace Geograficzne, 130, 7-28.
http://doi.org/10.4467/20833113PG.12.017.0658

Zuber, P. (2005). Absorpcja funduszy strukturalnych — Polska na tle innych krajéw cztonkow-
skich Unii Europejskiej. Zeszyty BRE Bank — CASE, 81, 15-21. https://www.case-research.eu/
files/?id_plik=4169

[Wptyneto: lipiec 2023; poprawiono: listopad 2023]


http://dx.doi.org/10.4467/20833113PG.12.017.0658
https://www.case-research.eu/files/?id_plik=4169
https://www.case-research.eu/files/?id_plik=4169
https://creativecommons.pl/poznaj-licencje-creative-commons/




	_pqqh62si8ff8
	_ir1fbyhiwaig

