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Abstract: EU post-socialist countries are nowadays the epicenter of urban shrinkage, despite eco-
nomic growth trajectories reported during the last decades. However, systematic assessments of
urban shrinkage patterns for this part of the continent are surprisingly insufficiently addressed
in the literature, and the relationship between urban demographic decline/growth and economic
decline/growth is still to be understood. This paper first delivers a state-of-the-art of the peculiarities
of urban shrinkage in East-Central EU countries. Secondly, it employs an analysis grid to assess
severity, prevalence, persistence, speed and regional incidence of urban decline in Romania—one
of the most affected post-socialist countries within the European Union. Thirdly, it explores the
statistical association between urban shrinkage severity and economic growth, on one hand, and
between urban shrinkage severity and municipality revenues, on the other. Results show that urban
shrinkage is currently increasing in prevalence and severity among Romanian cities, thus continu-
ing an alarming trend that started in 1990. Secondly, the results pinpoint a statistically significant
association between demographic shrinkage, local economic output and municipalities” own-source
revenues. However, the size effects are rather weak, suggesting a more nuanced relationship between
economic and demographic urban growth than that predicted by some theories of urban change.

Keywords: demographic decline; post-socialist city; urban decline; urban growth; depopulation;
de-densification; East-Central Europe; demographic shrinkage; post-socialist transition; urban growth

1. Introduction

Two hundred years ago, humanity embarked on a road leading to unprecedented
levels of urbanization, a historic voyage that is still to be completed. Nowadays, slightly
more than half of the world population lives in cities, with predictions stating that the
figures will rise to 68% by 2050 [1]. Cities (especially the largest ones) are currently the
winners of globalization [2-5], the source of most innovation [6], and, broadly speaking,
the most socially and economically dynamic places on earth. However, beyond these eye-
catching facts, a ‘quiet’ process [7,8] of urban demographic shrinkage has been unfolding
for some time, though in different shapes and with different intensities from country to
country. In the US, at least 35% of all US cities larger than 10,000 inhabitants shrunk
between 1980 and 2010 [9]. In the EU, 22% of urban areas larger than 10,000 inhabitants
shrunk between 1961 and 2011 [10]. In 36 European countries, 19.8% of cities greater than
5000 inhabitants underwent shrinkage between 1990 and 2010 [11]. Urban shrinkage is
also becoming a challenge even in rapidly urbanising countries such as China [12,13] and
India [14]. However, during the last three decades, it is the post-socialist Europe that has
suffered the most from urban decline [15-17], both in terms of prevalence and severity of
urban shrinkage, with Baltic states, Bulgaria and Romania reporting that more than 70%
of their cities shrunk between 1990 and 2010 [11]. Urban shrinkage has become “the other
facet of urbanisation’ [18], which is expected to continue in the future [19], if not to become
an even more widespread phenomenon [15]. Overall, researchers are now acknowledging
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its significant prevalence and are well aware that it is not a temporary phenomenon, but
rather a certainty for the future of urban trends, especially in East-Central Europe.

Against this background, one significant stream of research aims at detecting patterns
of urban shrinkage (mostly in respect to distributional issues). Some results stand out
due to the large geographical areas covered and insightful findings on the prevalence and
severity of urban shrinkage phenomena in an international setting [10,11,16,20,21]. Other
studies significantly advanced the understanding of urban shrinkage phenomena for the
case of particular countries, such as USA [9,22-24], France [25], UK [26], Portugal [27], etc.,
by concluding on the existence of variegated trajectories of urban shrinkage, and different
distributional patterns and severities between countries.

However, there is still more to uncover regarding the patterns of urban shrinkage.
Surprisingly, at least to our knowledge, no studies aimed at assessing patterns in a very
systematic way for the whole range of cities in any of the post-socialist countries. Extant
literature gives insights with respect to urban shrinkage patterns for particular categories
of cities, such as large cities in Romania [28] or small cities in Hungary [29,30]. However,
none took a systematic approach aimed at a comprehensive and simultaneous analysis
of urban shrinkage across the whole spectrum of cities in a given country by employing
a precise set of criteria that define urban shrinkage. An example of this is the analysis
grid advanced by Robert Beauregard [31]—an analysis grid that integrates prevalence,
persistence, severity, and regional incidence of urban shrinkage.

More recently, however, another stream of research has emerged by challenging the
‘traditional’ understanding of urban shrinkage. It questions the relevance of defining urban
shrinkage on the sole basis of demographic decline, and therefore advocates for a more
nuanced and widened conceptualization of urban shrinkage [32]. It also questions the
implicit “association of growth with success and shrinkage with failure’ [33-35], as well as
the relevance of old theories of urban growth in explaining urban shrinkage in general [32]
or urban shrinkage for the particular case of post-socialist countries [36]. Some very recent
empirical studies have been conducted on these issues, with results confirming the absence
of causality /association between population and economic trajectories of cities [9,22]. How-
ever, according to our knowledge, such empirical studies have been conducted primarily
on western developed countries, whilst the relationship between economic and demo-
graphic urban decline in post-socialist cities remains mostly understudied (one exception
being [37]).

The current paper aims at attaining three objectives. First, it aims at delivering a state-
of-the-art of the peculiarities of urban shrinkage in East-Central EU countries. Secondly, it
analyzes the patterns of urban shrinkage in Romania, one of the most affected countries
in post-socialist Europe. In order to attain this objective, the following questions are to be
answered: Which are the patterns of urban shrinkage in Romania in terms of prevalence,
persistence, severity, speed, and regional incidence? Is urban shrinkage currently increasing
or decreasing in severity and prevalence? Determining patterns of urban growth/decline
across the whole spectrum of cities in a country should be a crucial objective of urban and
regional research. Thirdly, the current paper statistically explores the interplay between
urban shrinkage severity and economic growth, on the one hand, and between urban
shrinkage severity and municipality revenues, on the other. This approach will empirically
test existing theories while also providing input for current debates concerning national
and local policies dealing with urban shrinkage.

The paper is structured as follows. The second section provides a state-of-the-art con-
cerning patterns of urban shrinkage in seven East-Central EU countries. The third section
introduces the data and methods employed for inquiring patterns of urban shrinkage in
Romania, as well as the rudiments of population statistics as they are highly relevant in
thoroughly inquiring urban decline. The fourth section introduces the results concerning
the prevalence, persistence, severity, and regional incidence of urban shrinkage among
all Romanian cities and the statistical association between demographic shrinkage and
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economic decline. The fifth section discusses the results along with their theoretical and
policy implications. The sixth section concludes the study.

2. Urban Shrinkage in Post-Socialist EU Countries: An Overview

For the last three decades, countries of East-Central Europe have been known for
undergoing the complex process of post-socialist transition [35,38,39], a process which
included, inter alia, dramatic demographic changes and a rather abrupt shift from a state
planned-economy to various forms of neoliberal economic doctrine [40,41]. The process
has been accompanied, and followed by an ever-deepening integration into the EU and
the global markets, with capital and large cities being the most resilient places, both
economically and demographically. The largest cities have significantly performed in
economic terms and thus became the icon of their regions [42,43], with some of them
performing well above the EU average. However, they constitute only a fraction of the
urban world of post-socialist countries. Beyond them, hundreds of other cities and towns
did not manage to cope with recent demographic and economic transformations and hence
started to shrink, leading to a phenomenon that captured the attention of researchers.

Researchers have studied the complex process of urban shrinkage for about two
decades, either as part of broader studies aiming at understanding the overall local and
regional demographic shrinkage [44], or as part of studies trying to understand the dramatic
events of deindustrialization in various urban settings [45,46]. More recently, however,
there has been a shift in understanding urban demographic decline as a relatively distinct
process from the overall demographic decline and, as a process with causes that stretch
beyond deindustrialization and second demographic transition. Such empirical studies
have been conducted for various geographical settings: cities from various countries for
the purpose of international comparisons [16,20,47], the whole spectrum of cities within
a particular country [45,48-50], and case studies of particular cities [51-55] or groups of
cities within a specific country [28,56-59].

However, one may notice that only a few cities from East-Central Europe constitute
the vast majority of case studies. Studies on large cities prevail, as already noticed by
researchers [60,61], though some of the very recent research tried to fill this gap by focusing
on the particular cases of small and medium towns [29,30,62], or by looking at the whole
spectrum of European cities, including small and medium cities from East-Central Europe
(e.g., [10,11,21]). One particular challenge of these diverse approaches is that findings are
hardly comparable. Nevertheless, they still allow us to isolate a few specificities that charac-
terize (patterns of) urban shrinkage in eastern EU countries: (i) urban shrinkage impacted
the region in a significantly more severe manner compared to other regions of the world;
(ii) shrinking cities face their own specific challenges that differ from their counterparts
from other regions of the world, most notably in regard to the main determinants and
contextual conditions, and (iii) urban demographic shrinkage is a silent and undebated
process, being eclipsed by the overall economic growth.

2.1. Highest Currently Recorded Prevalence and Severity among World Regions

EU post-socialist countries are currently among the most affected countries in the
world by overall population decline [63]. Hence, it should be no surprise that they stand out
as having, by far, the highest prevalence of urban shrinkage. Recent studies showed that,
between 1990 and 2010, the first 12 most affected European countries by urban shrinkage
(out of a total of 36 countries) are all located in East-Central Europe [11]. According to
the same study, 90% of cities in Latvia shrunk between 1990 and 2010. Still, a very high
prevalence is also reported for Lithuania, Estonia, Romania, Bulgaria (>70%), Serbia, The
Czech Republic, Croatia (>50%), Hungary, Slovenia, Slovakia and Poland (>30%) [11].
Another particular aspect describing shrinkage in East Central EU countries is the unusual
speed of the process. Compared to their western counterparts, post-socialist cities have
experienced extremely severe shrinkage in a very short period of time [16]. Consequently,
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it should be no surprise that cities from this part of the continent are now considered the
‘new European pole of shrinkage’ [61].

2.2. A Particular Mix of Determinants within a Particular Context

Opening a discussion about particular determinants of urban shrinkage in East-Central
European countries will inevitably touch on the controversial issue of the existence of a
post-socialist condition of cities from this part of the world [35]. Sonia Hirt [35] explains and
elaborates on the differences between two schools of thought on this issue: the ecological
and the historical schools. The former advocates, explicitly or implicitly, for the existence
of a socialist (and then of a post-socialist) city, arguing that the mode of production in post-
socialist countries has been fundamentally different from the one in capitalist countries,
and that this has led to fundamentally different urban spatial structures and fundamentally
different problems to be solved during post-socialist transition. On the contrary, the latter
school of thought interprets the difference between the (post)socialist city and its capitalist
counterpart as being only secondary to their similarities, stating that both categories of
cities undergo the same processes (industrialization, deindustrialization, suburbanization
etc.), and, if differences emerge, then these differences are due to some of the cities lagging
behind the others.

Following the current literature review, we argue that the existing literature suggests
that urban shrinkage in East-Central Europe has rather similar causes to other parts of the
world: deindustrialization [45], suburbanization [64], second demographic transition [30],
emigration, spatial peripheralization processes [65], as well as policies implemented at
national and local levels [66]. However, what differs from their western counterparts
is the relative importance of each of the causes, their overall mix, the synergy between
different causes, and the contextual conditions under which the shrinkage is taking place.
Deindustrialization has happened in a more abrupt way (following the so-called “shock
therapy”). Birth rates have fallen to be among the lowest in the world, whilst emigration
and spatial polarization processes are significantly more acute in East-Central Europe
compared to other parts of the EU. Furthermore, findings from recent studies [64,66]
suggest that neoliberal policies implemented in East-Central European countries might
also explain why cities from this part of the continent continue to demographically shrink,
in contrast to some of their western counterparts that benefited from generous welfare
policies and regained demographic growth.

2.3. A Silent Process Eclipsed by Economic Growth

Surprisingly, urban shrinkage is not a hot debate in most of the Eastern EU countries
despite being the region of the world that is most affected by this phenomenon [44,56]. This
situation even inspired some east European researchers to label urban shrinkage as being
the “unspoken challenge of spatial planning” [67]. But why is this happening? Scholars
have brought various explanations for this paradoxical situation. For the Lithuanian case,
researchers argue that the growing economy is one of the excuses for the government not
to take any steps in managing the issue of population decline [44]. For the Slovakian case,
researchers state that urban shrinkage is not perceived according to the gravity it represents
due to, inter alia, the wide-scale decentralisation, which may have resulted in shrinking
problems being perceived as “problems of individual local self-governments” [56] (p. 4).

In the Romanian case, others argue that shrinking cities are not included in policies
and strategies as an important and distinct matter because this phenomenon is considered
to be mainly related to the overall population decline that started after 1990 [68]. Another
explanation put forward by scholars might be the lack of national urban policies in most
of the post-socialist countries (at least until very recently), a situation that might have
prevented governments from fully grasping the problem and taking appropriate measures,
though issues of urban shrinkage could have been addressed in the context of current
programming and planning framework, including by mobilizing EU funds [56].
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However, it may be worth mentioning that the insufficient acknowledgement of urban
shrinkage is not a characteristic only to Eastern EU countries. Urban shrinkage is also
silently affecting cities in Canada [7], France and the UK [8]. What is different is the
explanation behind this rather quiet process: whereas urban shrinkage in France and
UK is eclipsed by overall population growth at a national level, in East-Central Europe, it
occurred in the shadows of more general problems related to post-socialist transition during
the 1990, and has afterwards been eclipsed by the important economic growth during
the 2000s and 2010s, as well as by the dominant neoliberal discourse, which prioritises
economic growth to the detriment of a more integrated approach of urban development. In
this context, perhaps the only exception is Eastern Germany, where, during the first years
of the 2000s, urban shrinkage overlapped with oversupply on the housing market [69,70],
leading to around 1,000,000 abandoned apartments [69]. This situation triggered a wide
public debate, followed by extensive policies supported by massive investments [69], and
a considerable wave of research that tried to deepen the knowledge on shrinking cities.

2.4. Context and Particularities of Romanian Urban Shrinkage

The Romanian urban system has common characteristics with its post-socialist neigh-
bors: accelerated urbanization during the communist period, an unaccomplished urban
transition that halted during the 1980s, and profound post-socialist transformations, with
growing inequalities and increasing peripheralization processes. However, it also dis-
plays some peculiarities: the lowest share of urban population (54%) among East-Central
European countries of the EU, a relatively high number of small cities with rather rural
characteristics [71], and particular urbanization policies [72]. Against this background,
following the year 1994, Romanian urban population has entered a dramatic declining
trajectory (Figure 1), due to falling birth rates, emigration, deindustrialization [45,72] and
‘back to the village” movement [60,73,74] during the late 1990s, but also due to suburbaniza-
tion [72,75], emigration and still very low birth rates following the year 2000. Consequently,
these processes have set the ground for high prevalence, persistence and severity of urban
shrinkage phenomena.

13.5
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00 b by permanent residence

1992 2002 2011 2020

Figure 1. Evolution of Romanian urban population between 1992 and 2020.

3. Exploring Urban Shrinkage: Data and Methods
3.1. Operational Definitions of Urban Shrinkage

For most of the scientific community, urban shrinkage refers to “a concomitant process
of demographic and economic decline with a structural impact on two constitutive elements
of the city, the density of the population and its economic functions, thus generating
considerable social effects” [76]. For other researchers, urban shrinkage is a distinct phase
of the adaptive cycle model, corresponding to the periods of conservation and release [28].
However, when it comes to measuring urban shrinkage in comparative studies, such
conceptualization are significantly simplified. Operational definitions call for proxies that
generally conceptualize urban shrinkage in a rather straightforward manner as being either
(i) population loss, (ii) negative changes in a set of various urban demographic variables,
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or (iii) a combination between demographic and economic decline. The vast majority of
studies measure urban shrinkage as population loss, as a city’s population has long been
acknowledged to be the ‘core indicator of city shrinkage’ [77], and a reliable indicator
of the city’s attractiveness [31]. Population change is unsurprisingly the main indicator
employed in international comparative studies [10,11,16,20], but it also dominates studies
on groups of cities from within the same country. Most probably, the reason for this has to
do with demographical data availability compared to data reflecting other dimensions of
urban decline.

The second group of studies conceptualize urban shrinkage as a more complex de-
mographic change over time, and hence measure it by employing a mix of demographical
variables to detect types of urban shrinkage. For example, a study on Romania [28] employs
six variables that the authors call markers of urban decline in order to create a typology
of shrinking Romanian cities: natural loss of population, migratory loss of population,
number of years with decreasing population, evolution of the ageing index, the decrease in
the total number of employees, and the decrease in the total population of metropolitan
areas. A third and last stream of research understands urban shrinkage as a combination
between population loss and economic decline. However, studies that measure urban
shrinkage using a combination of demographic and economic indicators are extremely rare.
Despite this fact, a growing interest in this issue has emerged during the last years [9,22],
with findings showing that cities can economically strive amidst population loss, thus
suggesting that a relationship connection between population loss and economic decline
might be very weak or not exist at all (contrary to what was previously thought).

The current study first measures urban shrinkage as population loss and then com-
pares it to changes in economic output and own-source revenues of municipalities, with the
final purpose of testing if there is an association between the economic and the demographic
trajectories of Romanian cities.

3.2. Technical Challenges

Assessing urban shrinkage over long periods of time also raises some technical and
methodological issues, such as (i) the reliability of demographical data, (ii) the changing
number of cities in a country, and (iii) the changing nature of urban morphology and of
cities” administrative borders.

3.2.1. Reliability of Demographical Data

Population loss is harder to compute than it may seem at first glance if one searches
for a reliable picture of demographical realities. City population may be considered either
the one registered at census once every 10 years, or the one provided by statistical institutes
on a yearly basis (register data). Census data is by far the most reliable. However, census
data is available for every ten years (for the Romania case—only for 1992, 2002 and 2011),
whilst shrinkage patterns should be analyzed in a more detailed manner by employing
longitudinal data on a yearly basis. Table 1 gives an overview of the demographic data
availability and reliability for the particular case of Romania.

The current study will rely on census population for assessing patterns of urban
shrinkage during 1992-2011, as well as on population by permanent residence (register
data) for more in-depth detail of trajectories of urban shrinkage (on a year-by-year basis)
and for a longer period of time. However, it is worth mentioning that there are significant
differences in reliability between the two data sets (Table 1 and Appendix A), differences
that are worthy of being kept in mind when analysing urban shrinkage. First, significant
difference between census population and population by permanent residence is currently
the norm, with permanent resident population being generally higher than the census
population (for some cities, this difference can go up to 48% higher—Appendix B), due to
temporary emigration that is not captured by register data. Second, differences between
census population and population by permanent residence increased over the last decades.
For the 320 municipalities under study, permanent resident population is reported to be
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higher than census population by 0.7% in 1992, by 8.9% in 2002, and by 17.0% in 2011

(Appendix A).

Table 1. Data availability and reliability.

Demographical Data

Definition

Data Availability

Temporal

Geographical
Level !

Data
Reliability *

Population by
permanent residence

The total number of people with
Romanian citizenship that declare
their permanent residence on the
territory of Romania (as it appears on
each person’s identity card and as it is
registered by the administrative
bodies of the state). **

Available on a
year-by-year basis
1992-2020

City level (LAU2)

Lowest

Population by usual
residence

The total number of people, regardless
of their nationality, who have their
usual residence in Romania. The usual
residence may differ from the
permanent residence (that appears on
the identity card) and it is necessary
for a person to have continuously
lived for at least 12 months in a
particular area for it to be considered
their usual residence. The value is
generally estimated by the National
Institute of Statistics based on the
Population Census. ***

Available on
year-by-year basis
2003-2020

County level

Moderate

Census population
(usual resident
population)

The total number of people, regardless
of their nationality, who have their
usual residence in Romania. The usual
residence may differ from the
permanent residence (that appears on
the identity card) and it is necessary
for a person to have continuously
lived for at least 12 months in a
particular area for it to be considered
their usual residence. Unlike the
population by usual residence, the
census data is collected on the field
and hence it has the highest reliability.

1992, 2002, 2011

City level (LAU2)

Highest

! Lowest administrative level available; * Reliability refers in this case to the extent to which the statistical data corresponds to the reality
that is to be found in the territory for a particular period of time; ** As defined by the National Institute of Statistics, Tempo-Online database,
in the metadata section for Table POP107A; *** As defined by the National Institute of Statistics, Tempo-Online database, in the metadata
section for Table POP105A.

Therefore, register data, in our case population by permanent residence, is becoming
increasingly erroneous over time, most likely because of the increasing spatial mobility of
population (unregistered international and internal migration). Therefore, when permanent
resident population is the proxy employed to assess urban shrinkage, the severity of urban
shrinkage for most of the Romanian cities might be seriously under-estimated, especially
for the recent decades. However, over-estimations might also exist, though not as frequent
as the under-estimation cases (Appendix A). The relative unreliability of register data is
not a characteristic only for Romania, but also for Slovakia and the Czech Republic [61],
Estonia [78], and most likely for other (East-Central European) countries as well.
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3.2.2. The Changing Number of Cities

The number of Romanian cities increased from 260 in 1992 to 320 in 2006 and later
declined to 319, in 2019 (Appendix C gives an overview of the changing number of cities
and towns during 1992-2020). All data employed in this paper considers the maximum
number of Romanian cities during the analysed period (that is, 320 cities and towns).
In other words, localities that were granted urban status during the second part of the
analysed period have been integrated into our analysis for the entire period of 1992-2020.
Thus, our analysis considered that Romania had 320 ‘cities” both in 1992, and in 2020,
although their number changed over time.

3.2.3. The Changing Nature of Urban Morphology and City Administrative Borders

Data employed in this paper for assessing urban shrinkage only concern the core
cities. This might be very questionable at first glance, and we acknowledge the significant
morphological transformations that have taken place throughout the last decades, most
notably due to processes of suburbanization [75]. However, the urban population is still
being considered as only the one living in core cities and core-cities are relevant in fiscal and
political terms in their own right; hence, their growth/shrinkage is worth further analysis.

On the other hand, even core cities might change their administrative border, by
incorporating new localities or by dividing themselves into more distinct administrative
unites. During 1992-2020, two Romanian cities incorporated into their administrative
border communes from their closest vicinity, and other eight cities lost parts of their ad-
ministrative areas to newly declared local administrative units. This research incorporated
all these changes and recalculated /re-aggregated data when this was the case in order for
the longitudinal analysis to make sense.

3.3. Methodological Approach

This paper assesses patterns of urban shrinkage by employing a mix of research
methods chosen in accordance with the two main research objectives.

First, patterns of urban shrinkage have been scrutinized by operationalizing a con-
ceptual lexicon advanced by Robert Beauregard [31]. As such, we thoroughly inquired
prevalence, persistence, severity and speed of Romanian urban shrinkage, while also
distinguishing between absolute and relative shrinkage (Table 2). Also, the current re-
search created a typology of Romanian cities based on their demographic trajectories,
where inflection points had been central criteria in establishing the typology. For this
purpose, hierarchical cluster analysis has been employed (a method that has been pre-
viously used by [9] for the same purpose), followed by further manual operations that
spitted /recombined various categories of cities so that each category of cities reflects par-
ticular trajectories as accurate as possible. Finally, spatial patterns of urban shrinkage have
been assessed in two different manners. On the one hand, descriptive statistics have been
computed on the prevalence and persistence of urban shrinkage by large historical regions.
On the other hand global Moran'’s statistics have been employed to explore whether shrink-
ing/growing cities tend to form spatial clusters irrespective of the historic/administrative
region they belong to.

The second research objective (aiming at determining whether the demographical
decline is significantly associated with economic decline and with changes in local rev-
enues) has been attained by conducting cross-tabulations and by computing Pearson
Chi-Square statistics.
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Table 2. Parameters of the analysis grid of urban shrinkage.

Type of Shrinkage
Definition Methods/Indexes Employed Assessed
Absolute 1 Relative 2
Prevalence Commonngss of the process among Index of prevalence * Y Y
the entire spectrum of cities
Persistence Duration in time No of years of'declmmg Y Y
population
. Absolute (or relative) loss o . .
Severity of population %o change in population Y Y
Speed Population change per unit of time Compound annual growth rate Y Y
Temporal patterns ~ Typology of demographic trajectories Hierarchical Cluster Analysis Y N
Spatial Spatial and regional concentration of Global spatial autocorrelation Y -
patterns urban shrinkage incidence Prevalence & severity by regions Y Y

Source: Authors. * The concepts of prevalence (including the index), persistence, severity have been taken from Beauregard (2009); 1
Absolute shrinkage refers to the situation when a city is losing population; ? Relative shrinkage refers to the situation when a city is losing
population at speeds higher than the national average (or it is growing at speeds lower than the national average) [here national population
includes both rural and urban population].

4. Results
4.1. Prevalence

Results indicate an extremely high prevalence of urban shrinkage, irrespective of the
thresholds employed (Table 3). While a decline of two consecutive years may not indicate
an alarming situation, a decline of at least five consecutive years is generally considered
a marker of structural transformations [11,79]. Prevalence values of 72% (for 1992-2011)
and 83% (for 1992-2020) regarding the decline of at least five consecutive years point out
dramatic structural changes across the vast majority of Romanian cities. Furthermore, the
prevalence computed based on various thresholds of severity pictures the same reality,
with the vast majority of cities undergoing absolute decline at rates higher than 0.15% p.a.

Table 3. Number of shrinking cities and prevalence (% of shrinking cities from the total number of cities) computed based

on various criteria and datasets.

Category of Criteria 1 Criteria 2 1992-2011 1992-2011 1992-2020
Criteria [Census Datal] [Register Data] 2 [Register Data] 2

>2 consecutive years Absolute - 294 (92%) 304 (95%)

>2 consecutive years Relative - 276 (86%) 293 (92%)

Persistence of >5 consecutive years Absolute - 230 (72%) 267 (83%)

shrinkage >5 consecutive years Relative - 189 (59%) 239 (75%)

>10 consecutive years Absolute - 144 (45%) 204 (64%)

>10 consecutive years Relative - 90 (28%) 168 (53%)

CAGR ! < 0% p.a. Absolute 291 (91%) 217 (68%) 239 (75%)

CAGR ' <0% p.a. Relative 164 (51%) 165 (52%) 197 (62%)

Severity/Speed of CAGR! < —0.15% p.a. Absolute 280 (88%) 169 (53%) 200 (63%)

shrinkage CAGR ! < —0.15% p.a. Relative 129 (40%) 110 (34%) 161 (50%)

CAGR ! < —0.30% p.a. Absolute 266 (83%) 113 (35%) 161 (50%)

CAGR ! < —0.30% p.a. Relative 95 (30%) 73 (23%) 102 (32%)

Notes: ! CAGR = cumulative annual growth rate of population. Values in brackets represent the prevalence (share of shrinking cities
among the 320 cities included in the analysis); 2 Population by permanent residence.

It is also interesting to note that there are significant differences in results given by
the two different datasets (census data vs. register data for the period 1992-2011). Overall,
results clearly indicate a significantly more prevalent phenomenon of absolute shrinkage
when measured according to census data, compared to the situation when it is measured
by computing register data. Prevalence of absolute shrinkage measured using census
data is between 1.3 and 2.4 higher than prevalence measured using register data (291 vs.
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217 cities with CAGR < 0 p.a.; 280 vs. 169 cities with CAGR < —0.15 p.a.; 266 vs. 113 cities
with CAGR < —0.30 p.a.). Taking into consideration that census data is the most reliable
(Table 1, Appendix A), one may conclude that the prevalence of absolute urban shrinkage
is significantly underestimated when assessed using register data, although not for all
cities (Appendix A).

4.2. Persistence of Urban Shrinkage

The temporality of urban shrinkage is particularly important. Urban shrinkage effects
are more severe as the shrinkage extends over a longer period of time. In order to have
a glimpse of the duration of urban shrinkage, Romanian cities have been classified into
four categories: (i) no urban shrinkage (no shrinkage episode for more than one year),
(i) short-term shrinkage (population decline registered for at least two years, but no longer
than four years), (iii) medium-term shrinkage (population decline recorded for five to
14 years), (iv) long-term shrinkage (population decline recorded for at least 15 years).
Moreover, the classifications have been obtained by employing four different computation
methods (Figure 2).

hoo% E——— . Persistance of absolute
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Long term (at least 20
Long term (at least 20 1 .
80% 1 ® oongectnwg declining years) pO ® t:egﬁnmg Y?aff)
70% - Long term (at least one 70% - ong term (at least one
@ ep?s%de of(1 5-19 consecutive (] ggucslpqe of 15-19
60% - declining years) 60% - Medl‘mngtyem)t ot
i | ium term (at leas
b @ ygm 3’%’?‘ éﬁiiin“s%ﬁﬁvs 0% - ©  one episode o(f 10-14
40% - declining years) 40% declining years)
Medium term éat least one Medium term (fat least
30% | O episode of 5-9 consecutive 30% - ©  one episode of 5-9
declining years) declining years)
20% Short term (at least one 20% - Short term (at least
O episode of 2-4 consecutive O one episode of 2-4
10% | declining years) 10% declining years)
0% © No shrinkag 0% L © Noshrinkage
it Small Medium  Large  Largest All cities Small  Medium Large Largest
6.":"3"27)’) cities cities citigs ciruges (n=320) cities cities  cities cirt?es
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shrinkage
0% Long term (at least 20 - Long term (at least 20
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episode of 5-9 consecutive one episode of
30% - dgdining years) 30% declining years)
20% Short term (at least one 20% | Short term (at least
O episode of 5-4 consecutive O one episode of 2-4
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Figure 2. Persistence of urban shrinkage between 1992 and 2020, by city size (see Appendix E for details regarding

thresholds for classifying cities in four categories by size) and by four different assessment methods: (a) persistence of

absolute shrinkage measured by taking into consideration only consecutive years of declining population; (b) persistence of

absolute shrinkage measured by taking into consideration the number of years of declining population; (c) persistence of

relative shrinkage measured by taking into consideration only consecutive years of declining population; (d) persistence of

relative shrinkage measured by taking into consideration the number of years of declining population.
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Figure 2 shows that, overall, long-term shrinkage is, by far, the most prevalent form of
urban shrinkage for all categories of cities, though—according to two of the four method-
ological approaches (Figure 2a,c)—medium-term shrinkage appears to be more prevalent
in the case of small and largest cities. Results also show that high prevalence of long-term
shrinkage is most characteristic to medium and large cities, irrespective of the methodolog-
ical approach (Figure 2a—d). Furthermore, it is worth mentioning that, for the particular
case of absolute shrinkage, around 50% of medium and large cities shrunk for at least
20 consecutive years (Figure 2a). Even more of these cities (70% of medium cities and
around 75% of large cities) have been declining for at least 20 years of the entire analyzed
period (not necessary consecutive years—Figure 2b).

4.3. Severity

Figure 3a shows that, during 1992-2020, almost 70% of all cities have been affected
by mild, moderate or severe shrinkage. The value is still high (52%) when statistics are
computed for relative shrinkage (>50% according to Figure 3b). Results also show that
severe shrinkage is most characteristic for small and medium cities, and least characteristic
for largest cities. However, these data only offer an overview of the shrinkage phenomenon
for the entire period between 1992 and 2020. Hence, it would be interesting to find out at
what moment Romanian cities registered the most severe urban shrinkage, and which the
current trends are.

All cities
(n=320)

Small

cities
(n=203)

100% "—-
90% +
80% | m Severe
m Severe 70% 1 w Moderate
» Moderate 60% 1 Mild
Mild 5 Stagnating
Stagnating 40% 1 Growing
Growing 30% 1
20% +
10% -
0%
Medium  Large Largest Al cities Small Medium  Large Largest
cities cities cities (n=320) cities cities cities cities
(n=69) (n=36) (n=12) (n=203) (n=69) (n=36) (n=12)
(a) (b)

Figure 3. The severity of urban shrinkage between 1992 and 2020 by size of the city: (a) absolute shrinkage; (b) rela-

tive shrinkage.

4.4. Temporal Patterns and Trajectories of Urban Shrinkage

Figure 4 clearly shows that the number of growing cities has continuously fallen during
the last three decades (Figure 4a). It decreased from almost 140 cities, that were growing
in absolute terms during 1992-1997, to only 60 growing cities during 2016-2020. In the
meantime, the number of severely shrinking cities has been steadily growing (Figure 4e),
from 30 cities during 1992-1997 to almost 160 cities in 2016-2020. Again, these figures
have been computed based on register data (the census data not being available on a
year-by-year basis). Hence, Figure 4 likely underestimates the prevalence of shrinking
cities. Furthermore, the underestimation is very likely to have increased over time (as
Appendix A suggests).
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Figure 4. Evolution of the number of cities by the severity of urban shrinkage (continuous line shows absolute
growth/shrinkage; dashed line displays relative growth/shrinkage); (a) number of growing cities (CAGR > 0.15% p.a.);
(b) number of stagnating cities (CAGR between —0.15 and 0.15% p.a.); (c) number of mildly shrinking cities (CAGR between
—0.3 and —0.15% p.a.); (d) number of moderately shrinking cities (CAGR between —0.60 and —0.30% p.a.); (e) number of
severely shrinking cities (CAGR < —0.60% p.a.).

Another way of looking at urban shrinkage over time is by identifying the most
prevalent trajectories of urban decline. A typology of urban shrinkage trajectories thus
obtained is indispensable for properly understanding patterns of urban shrinkage. Table 4
gives an overall image on the matter. It shows that, among all possible types of shrinkage
trajectories, the continuous or almost continuous one is the most prevalent (34.4% of all
cases). Furthermore, Appendix F delivers a detailed image of such trajectories, showing
not only high incidences of declining trajectories, but also the fact that the turn-about from
declining to growth is rare and rather tenuous.

Table 4. Frequency of population trajectory types among the 320 Romanian cities.

Type of Trajectory Share among Cities
Continuous or almost continuous shrinkage 34.4%
Episodic shrinkage 22.5%
(Short) growth followed by continuous shrinkage 20.9%
Continuous or almost continuous growth 8.8%
Other/various trajectories 13.4%
Total 100%

Source: Authors. Note: computations are based on population by permanent residence (register data), which
might increasingly and significantly underestimate population loss for more recent periods (see also Appendix A).

4.5. Spatial Patterns of Urban Shrinkage

Moran’s statistics (Table 5) show that cities form regional clusters which are statistically
significant for all periods (p < 10~°), except for the period 2002-2006. Furthermore, results
are consistent whether one looks at spatial clusters from a severity or persistence standpoint.
Shrinking cities are thus not randomly distributed across territory.

Results delivered by Moran's statistics are in line with descriptive statistics of urban
shrinkage prevalence by historical region. Figure 5 shows that cities from Transylvania are,
overall, doing better than cities from other historical regions. However, all three historical
regions display trends of a dramatic increase in severe shrinkage prevalence.
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Table 5. Global spatial autocorrelation (Moran’s statistics).

Severity Duration
I z-Score p-Value I z-Score p-Value
1992-1997 0.149 6.709 0.000 0.176 7.824 0.000
1997-2002 0.181 8.102 0.000 0.118 5.261 0.000
2002-2006 0.027 1.409 0.159 0.147 6.562 0.000
2006-2011 0.228 10.773 0.000 0.197 8.711 0.000
2011-2016 0.292 13.791 0.000 0.202 8.936 0.000
2016-2020 0.249 11.407 0.000 0.229 10.154 0.000
1992-2020 0.240 10.878 0.000 0.212 9.369 0.000

Source: Authors. Parameters: inverse distance, 68 km threshold, Euclidian distance.
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Figure 5. Prevalence and severity of urban shrinkage by large historical regions (map of Romanian
historical regions shown in Appendix D). Source: Authors.

4.6. Demographical Shrinkage vs. Economic Decline

Chi-Square tests show that severity of demographic shrinkage is significantly associ-
ated with the percentage change in the number of firms (legal entities) (Chi-Square = 42.799,
df = 3, p < 1073), suggesting that demographic shrinkage is associated with economic
shrinkage. However, although the association is significant, it is rather weak (@ = 0.366,
p< 10‘3). Table 6 shows that numerous cities (n = 95, or 74.8% of the total number of cities
reporting severe shrinkage) report severe demographical shrinkage despite a growing
number of firms. Conversely, some cities are demographically growing whilst reporting
a declining number of firms (n = 2, or 6.7% of those that are demographically growing).
However, the number of firms is a very weak proxy for economic performance. Hence, we
further tested for associations between severity of shrinkage and cities” overall turnover
(Table 7). This time results show that cities” overall turnover is not significantly associated
with demographical decline (Chi-Square = 5.512, df = 3, p = 0.138). Around 94.5% of eco-
nomically declining cities are also demographically declining, but 89.8% of economically
growing cities are demographically declining (Table 7).
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Table 6. Cross-tabulation between demographic trajectory and percentage change in the number of
firms (2008-2018).

Economic Trajectory

szrm(.)graphic (Percentage Change in the Number of Firms) Total
rajectory . :
Declining Growing

Growth 2 28 30

Mild Shrinkage 8 17 25
Moderate Shrinkage 9 34 43
Severe Shrinkage 127 95 222
Total 146 174 320

Notes: Chi-Square = 42.799 (0 cells have expected count less than 5), df =3, p <1073, @ = 0.366, p < 1073.

Table 7. Cross-tabulation between demographic trajectory and percentage change in city’s overall
turnover (2008-2018).

Economic Trajectory

Df:rm(.)graphic (Percentage Change in City’s Overall Turnover) Total
rajectory . :
Declining Growing

Growth 3 27 30

Mild shrinkage 1 24 25
Moderate shrinkage 10 33 43
Severe shrinkage 41 181 222
Total 55 265 320

Notes: Chi-Square = 5.512 (1 cell has expected count less than 5), df =3, p = 0.138, ¢ = 0.131, p = 0.138.

4.7. Demographical Shrinkage vs. Cities” Own-Source Revenues

Romania has witnessed significant economic development between 2009 and 2018.
Against this background, it is not surprising that 316 out of 320 analysed cities have seen
an absolute increase in own-source revenues. Consequently, one cannot speak of shrinkage
in local revenues of Romanian cities. Hence, in order to conduct cross-tabulations, we have
classified Romanian cities in two broad categories based on the percentage change in local
own-source revenues between 2009 and 2018: those that have seen a slight increase in their
revenues (<50%, i.e., 56.6% of all cities), and those that report a significant increase (>50%,
i.e., 43.4% of all cities) (Table 8). Cross-tabulations and Chi-square test (Table 8) show that
local revenues are significantly associated with the severity of demographic shrinkage
(Chi-Square = 30.63, df =3, p < 10’3), though the size effect is rather low (@ = 0.399,
p < 1073). However, severe shrinkage coexisting with increases in local revenues higher
than 50% are very frequent (52.1% of all cases of severe shrinkage).

Table 8. Cross-tabulation between demographic trajectory and percentage change in local revenues
(2009-2018).

Demographic Percentage Change in Local Revenues Total
Trajectory <50% Increase >50% Increase
Growth 12 18 30
Mild shrinkage 13 12 25
Moderate shrinkage 10 33 43
Severe shrinkage 146 76 222
Total 181 139 320

Notes: Chi-Square = 30.630 (0 cells have expected count less than 5), df =3, p <1073, & = 0.399, p < 10~3.



Sustainability 2021, 13, 7514

15 of 23

5. Discussion

The literature review on East-Central European urban shrinkage has shown that the
golden age of urban growth is over and the demographical projections of most of the
EU countries show that the decline in urban population is going to be the norm in the
future. Papers that have been reviewed are overwhelmingly empirical, with most of them
confirming the predictions made by Jifi Musil at the beginning of 1990 [80]. However, the
overwhelming number of empirical studies on Eastern EU countries calls for advancing
the theoretical debate on urban shrinkage. This could be done by updating old attempts,
like the model of urban shrinkage advanced by Jiirgen Friedrichs [81], or by better linking
findings from urban shrinkage literature with findings from urban growth literature (not
always connected in existing studies). Another way of further investigating the subject
could be by multiplying studies confronting empirical findings with existing theories of
urban growth, as some previous studies have already done [16,27].

The first part of the empirical results of our research confirms the dramatic prevalence
of shrinkage phenomenon among Romanian cities. The increasing severity and prevalence
of urban shrinking over the last three decades clearly suggests that the Romanian urban
shrinkage has not been a temporary phenomenon caused by deindustrialization, nor one
that affects only cities that are suffering from suburbanization. Furthermore, results suggest
that Romanian urban shrinkage is significantly more severe and prevalent than similar
processes in Slovakia [56] or Poland [50], being comparable to those in Lithuania [11] or
other Baltic states.

Another significant empirical finding of the current study—rather overlooked by pre-
vious studies—is the dramatic increase in severe urban shrinkage prevalence over the last
three decades. This trend pinpointed by results reported in this paper suggests that urban
demographical decline was not a temporary problem caused only by deindustrialization,
back-to-village migration and post-socialist transition that acted mainly during the 1990s
and early 2000s, and by the second demographic transition (leading to very low birth
rates across the entire period). Most probably, some other factors are currently fuelling the
process with continuously increasing force. Increasing suburbanization following the year
2000 is one major factor suggested by previous studies [82,83]. However, suburbanization
mostly affects cities above 50,000 inhabitants [75], which constitute only a fraction of Roma-
nian cities (Appendix E). Hence, suburbanization alone cannot explain the high prevalence
of urban shrinkage nor the dramatic increase in severe urban shrinkage prevalence across
the whole spectrum of Romanian cities. Peripheralization processes (including inter-urban
migration and emigration) might be another factor at play, as suggested by researchers [84].
Overall, although causes of urban shrinkage are generally considered to be known, results
reported in the current paper, concerning the dramatic increase in severe urban shrinkage
prevalence, call for a thorough assessment of the current mix of determinants of urban
shrinkage, as well as the changes in the mix of determinants from one period to another.

The spatial pattern of urban shrinkage reported in this paper raises further questions.
On the one hand, the spatially clustered pattern calls for a further inquiry into the geo-
graphical location of clusters and the explanation behind them. On the other hand, the fact
that cities from Transylvania are, overall, performing slightly better than cities from other
historical regions suggests that the superior economic performances of western regions (as
shown by [85-90]) might be linked to a slightly better demographical resilience. Inspired
by these results, and acknowledging that one cannot determine a statistical relationship
with a satisfying significance level by inferring from a comparison of only three historical
regions, our discussion will further elaborate on the implication of the statistical (lack of)
association between economic and demographic decline at the city level.

Inconclusive results concerning the relationship between economic and demographical
decline at the city level—as have been reported in this paper—have considerable theoretical
implications. They provide rather weak evidence in support of theories stating that
economic and demographic growth/decline is reinforcing each other. Although results
vary slightly, with some economic proxies being more linked to demographical trajectories
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than others, the Romanian cities show that urban population loss can coexist with economic
absolute and relative economic performance. These findings support an important stream
of research that emerged during the last five years, with theoretical papers calling for testing
this hypothesis [32], as well as findings that confirm the existence of such a weak association
in very diverse places, as are the cases of United States [9,22] and Poland [37]. However,
one should interpret the results with caution, as they only express the statistical association
between population change and economic growth for only one decade (2008-2018), which
furthermore has been marked by a global economic crisis and which may not be relevant
at historical scale.

The results presented in this paper also have practical implications. First, they indicate
that urban shrinkage is not a temporary phenomenon for most of the cities, thus calling
for urban policy measures adapted to a decreasing urban population in the near future.
Declining cities should rather plan for reduced coverage of some public services, while
increasing their quality, as well as the overall quality of life of their decreasing number of
citizens. Secondly, the results showing the existence of a significant number of cities that
have declined both economically and demographically during the last decade are alarming,
especially when these cities are geographically clustered. Keeping social and territorial
cohesion will ultimately depend on helping lagging cities keep the pace with current
economic trends and opportunities and thus limiting their demographical shrinkage.

The approach leading to the results discussed above is not without limitations. One
main limitation is that the analysis only looked at the core cities, thus ignoring and highly
significant processes of suburbanization. Indeed, following the fall of communism, Roma-
nian cities have been significantly affected by ‘rapid and chaotic suburbanization’. The
first stage of suburbanization, until 2000, implied marginal residential suburbanization,
while after 2000, there was a rapid residential and commercial suburbanization, mainly
implying the development of new suburban areas around large cities in wealthy areas,
mainly in Bucharest and cities from Transylvania [68,72]. Hence, there is no doubt that
suburbanization has affected major cities, but its impact is very limited (if it exists at all)
for the case of small cities that constitute the vast majority of the urban cities that we have
studied in the current paper (63% are small cities under 20,000 inhabitants, and 85% of all
Romanian cities are smaller than 50,000 inhabitants). Consequently, we would argue that, at
least in the case of the current paper, suburbanization may not be the major determinant of
the high prevalence of urban shrinkage. On the other hand, approaching the issue of causes
of urban shrinkage would require not only a thorough analysis of suburbanization, but
also of other major processes that trigger urban decline (inter-urban migration, emigration,
peripheralization, declining birth rates, deindustrialization), and this goes beyond the three
objectives stated in the introduction of the current paper. However, core cities still deserve
to be studied in their own right due to their fiscal and political stakes.

Another limitation comes from the fact that the current study (most notably, compu-
tations of persistence of urban shrinkage and the exploration of the relationship between
demographic and economic trajectories) has been conducted by employing register data.
Employing register data is posing some limitations on the reliability of the results, as recent
trends in residential patterns in big cities from East-Central Europe (including Romania)
are not accurately captured by official statistics [61,78]. This means that in the case of large
cities, in-migration could be largely underestimated, but emigration is also underestimated.

On the other hand, in the case of unattractive cities, out-migration and emigration
are in turn underestimated in official register data. Data reliability issues are further
complicated by a particular Romanian phenomenon, consisting in formal granting of
Romanian citizenship to citizens of the Republic of Moldova, who — to a large degree
— use it as an instrument for emigrating to western countries of the EU. Hence, they are
registered as having their permanent residence in Romania (mostly probably in cities),
while, in reality, they have emigrated to western countries of the EU. However, this is the
best available local level data. At the same time, in order to address this limitation, this
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study also tried to ameliorate the quality of the findings by alternatively employing census
data to the extent to which it has been possible.

6. Conclusions

This paper contributed to the ongoing debates on urban shrinkage in three different
manners. First, following a narrative literature review, it highlighted the particularities of
East-Central European urban shrinkage. It showed that, beyond displaying the highest
currently recorded prevalence and severity of urban shrinkage among world regions, East-
Central European demographic shrinkage has the particularity to be rather a silent and
unnoticed process eclipsed by economic growth. However, urban shrinkage in East-Central
Europe shares some similar causes to other parts of the world, with the notable difference
that their intensity was/is considerably higher compared to their western counterparts, and
that it happened in a particular context marked by post-socialist transition, and neoliberal
dominant policy, which may have exacerbated its severity. But at the same time, urban
shrinkage in the East-Central Europe manifested in a context marked by a different housing
market (with a shortage on the offer side) that prevented some of the negative consequences
that have been seen in most affected western cities.

Secondly, and against this background, the paper scrutinized urban shrinkage patterns
in Romania by employing a conceptual lexicon borrowed from Robert Beauregard and by
using alternative measures of urban shrinkage and multiple datasets. Romanian urban
demographical shrinkage is much more prevalent than one may expect, even for an East-
Central European country, and long-term shrinkage (persistence equal or higher than
15 years) constitutes the most prevalent form of urban shrinkage, affecting between 1/3
and 2/3 of all Romanian cities (depending on the measurement method). Interestingly, the
share of cities undergoing severe shrinkage has constantly increased throughout the last
three decades, a trend that has also been reported—with rather slight differences - for every
historical region of Romania. Overall, the paper adds to the literature detailed empirical
evidence on the dramatic persistence and prevalence of urban shrinkage in one of the most
affected post-socialist countries, while also highlighting the current exacerbation of urban
shrinkage, a problem that was initially perceived as a temporary phenomenon.

Thirdly, the paper tackled the salient issue of the relationship between population loss
and economic growth of shrinking cities. It adds some empirical insights to the literature
from the Romanian case, suggesting that the relationship exists, but it is rather weak. The
coexistence of demographic shrinkage with economic growth, as well as their still unclear
relationship, calls for in-depth investigation. The acquisition of knowledge concerning
the interdependencies between demographic change and economic growth of cities is of
considerable importance for designing better strategies.

Further studies could also expand the analysis by assessing urban shrinkage beyond
population trajectories in core cities, i.e., by assessing demographic trends at the level
of metropolitan/functional urban areas. Furthermore, future studies could focus on the
relationship between demographic and economic growth/decline. This could help re-
searchers and policymakers gain a more accurate and complete image of multiple and
multidimensional forms of urban growth and decline.
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Appendix A

Table A1. Overall differences between population by permanent residence (register data) and population by usual residence
(census data).

Population of All 320 Cities !

1992 2002 2011
Population by permanent residence (register data) 12,992,864 12,967,664 12,726,168
Population by usual residence (census data) 12,901,293 11,904,031 10,879,723
Absolute difference between pqpulatlon at census and population by —91571 1,063,633 1,846,445
permanent residence (register data)
Relative difference between populat}on at ceonsus and population by _o71 _8.94 1697
permanent residence (%)
Number of cities! with population by permanent residence (register
: . 192 284 300
data) > population by usual residence (census data)
g 1 . . .
Number of cities® with population by usual residence (census data) 128 36 20

> population by permanent residence (register data)

1 The 320 cities represent all Romanian cities (LAU2) that existed at least for some years during 1992-2020. Localities that were granted
urban status during the analysed period have been integrated into our analysis for the entire period of 1992-2020. In other words, our
analysis considered that Romania had 320 cities both in 1992, and in 2020, though the number of cities fluctuated over time (see also
Appendix C). Growing differences between population at census and population by permanent residence suggest that the assessment
of urban shrinkage by using register data under-estimates urban shrinkage for most of the cities (284 out of 320 cities in 2002, 300 out of
320 cities in 2011).

Appendix B

Table A2. Top ten cities with largest relative differences between population by usual residence (census data) and population
by permanent residence (register data) as of 2011.

ci Absolute Difference (No. of Inhabitants) Relative Difference (% of City Size) !
1y 1992 2002 2011 1992 2002 2011

Buhusi —720 —3679 —7049 —3.33 —19.63 —48.41
Roman 1160 —11,727 —22,855 1.44 —16.93 —45.07
Agnita —697 —2007 —3755 —5.66 —18.42 —43.09
Negresti-Oas —644 —3076 —5071 —3.87 —22.18 —42.73
Macin —545 —1370 —3341 —4.50 —12.89 —40.52
Onesti 738 —8270 —15,708 1.25 —16.08 —40.10
Piatra Neamt —624 —20,324 —33,614 —0.51 —19.37 —39.52
Balan —199 —1664 —2393 -1.82 —21.06 —39.13
Bicaz —882 —1060 —2535 —10.28 —12.58 —38.74
Bacau 5182 —29,758 —51,941 2.53 —16.96 —35.99

1 How to read data: A value of —48.41% indicates that the population, as it has been counted at the 2011 census, is 48.41% smaller compared
to population by permanent residence as it is recorded in register datasets.
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Appendix C
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Figure A1. Evolution of the number of cities in Romania. In Romania, a locality gains status of city by law, following a
political decision and according to a set of criteria related to urban infrastructure and amenities, but not to urban population.
Thus, rural communes can have more than 10,000 inhabitants, while cities may count less than 2000 inhabitants. Rural
communes that were granted urban status between 2002 and 2006 have also been integrated into our analysis for the entire
period of 1992-2020. In other words, our analysis considered that Romania had 320 cities both in 1992 and in 2020. Light
gray = number of cities; Dark gray = number of cities with a spacial status called “municipiu”.

Appendix D
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Figure A2. Historical regions of Romania. Source: Authors.
Appendix E
Table A3. Thresholds used for classifying cities into categories by size.
Population Thresholds No of Cities Share in the Total No of
(Inhabitants at Zenith) Cities (%)
Small cities <19,999 203 63
Medium cities 20,000-49,999 69 22
Large cities 50,000-199,999 36 11
Largest cities >200,000 12 4

TOTAL 320 100
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Figure A3. Typology of urban shrinkage trajectories among all Romanian cities. Source: Authors. T = trajectory type,
n = number of cities falling into that particular trajectory type.
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