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Time-space relations and the differences 
between shrinking regions 
 
 
 
Published as: J.J. Hoekveld (2012) Time-Space Relations and the Differences between Shrinking 
Regions. Built Environment, 38(2): 179-195. 
 
 
ABSTRACT – Although there is some agreement on the circular causality character of 
shrinkage, empirical research in which this character is tested is scarce. This chapter 
will elaborate on circular causality in an empirical way. It addresses some of the major 
gaps in understanding urban shrinkage. Furthermore, differences in the causes of 
shrinkage between regions and between municipalities in those regions have received 
little attention. This differentiation is supposed to be caused by regional and local 
specificities, such as characteristics of location, employment opportunities, and quality 
of life. Yet, again, empirical evidence about these differences is limited. The aims of this 
chapter are (1) to disentangle these complex differences and causal relations in three 
Dutch shrinking regions over a period of 20 years (1990-2009) and (2) to examine 
effects of local specificities on the intra-regional differentiation in levels of shrinkage. 
 
 
 

3.1 Introduction  
The history of European cities shows that shrinkage is not a new phenomenon. It is 
true, however, that it has become a pressing issue once again. Decreases in the total 
population and changes in the composition of the population affect not only local 
living conditions, but also national welfare systems (due to an increasing dependency 
ratio for instance). Even though more studies into the concept of shrinkage have been 
carried out over the years, there are still some major lacunae in our understanding of 
shrinkage. This chapter will address two of them.  
 The first concerns the temporal dimension: the disentanglement of cause and 
effect in the shrinkage process. Even though we do have some ideas of causes of 
shrinkage, we have limited insight into the sequence of developments in the shrinkage 
process. Factors influencing shrinkage include declining fertility rates and ageing, 
economic structural changes such as deindustrialization, and political system changes 
such as the fall of the Iron Curtain (Müller and Siedentop, 2004; Audirac, 2009). The 
order, however, in which these processes occur and influence one another has hardly 
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been investigated. Some authors point out that such demographic and economic 
processes coherently lead to and boost urban shrinkage, probably in a cumulative 
reinforcing manner (Gatzweiler et al., 2003; Domhardt and Troeger-Weiß, 2007). Yet, 
little empirical research has focused on unravelling this complex relationship. How are 
economic and demographic processes related? In order to understand the nature of 
these complex processes, one needs to determine the shrinkage trajectory through 
time.  
 The second lacuna concerns the spatial dimension of the shrinkage process. 
The literature identifies differences in causes of shrinkage between different areas. 
Some cities shrink primarily because of natural decreases (more deaths than births), 
whereas others shrink primarily because of negative net migration as a consequence of 
massive suburbanization of employment and population (Beauregard, 2009). In many 
parts of Europe, a decline in birth rates is one of the main causes of urban shrinkage 
(Großmann et al., 2008). In the former communist states in Eastern Europe, the 
adjustment to the free market led to high deindustrialization and migration (Rumpel et 
al., 2010). However, those macro-trends cannot explain why cities within one region 
experience differing rates of shrinkage or growth. As they have been exposed to the 
same macro-trends, other factors must determine intra-regional differentiation of 
shrinkage such as regional and local specificities. This aspect of regional differentiation 
of both the causes and the degree of shrinkage has largely been overlooked. 
 
 

3.2 Theoretical framework 
For a better understanding of, firstly, the causes and dynamics of the process of urban 
shrinkage and, secondly, of the causes of spatial differentiation of urban shrinkage, I 
first consider the current state of knowledge in the shrinkage debate. Thus far, there is 
no theory or a broadly accepted definition of urban shrinkage.  
 
Definition 
The common denominator of shrinkage definitions is population decrease, but, besides 
this population decrease, there are subtle differences. These are based on the 
perception of what is cause and what is effect. West German scholars in the late 1970s 
described shrinkage as urban population losses as a result of economic decline 
(Häußermann and Siebel, 1988). This assumption of economic decline as a cause and 
population decline as an effect is also shared by Friedrichs (1993). For Bradbury et al. 
(1982), however, urban decline is perceived as both a decrease in population or 
employment (descriptive urban decline) and an impairment of the functioning of a city 
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(functional decline). Thus, they do not distinguish economic and demographic decline 
as cause and effect. Schilling and Logan (2008, 452) do not include any detail about the 
cause of shrinkage in their effect-oriented definition, as they define shrinking cities as 
a  “special subset of older industrial cities with significant and sustained population loss 
(25% or greater over the past 40 years) and increasing levels of vacant and abandoned 
properties, including blighted residential, commercial, and industrial buildings”. 
 In the definition of the Shrinking Cities International Research Network 
(SCIRN), it remains unclear how the demographic and economic processes are related. 
They   define   a   shrinking   city   as:   “a densely populated urban area with a minimum 
population of 10,000 residents that has faced population losses in large parts for more 
than two years and is undergoing economic transformations with some symptoms of a 
structural crisis”  (Wiechmann,  2007). 
 Is it a simultaneous process and are they both outcomes? Or does one process 
lead to the other? Is either one sufficient to start the process? The main difficulty with 
these definitions is that there are cases, in the Netherlands, for example, where 
population decline occurred, but the employment opportunities were still increasing 
(CBS, 2011c). Those municipalities did not, according to the definitions above, shrink at 
all. The second difficulty is that, if economic decline were perceived as an effect (e.g. 
just as population decline), it would be difficult to perceive it as a cause at the same 
time. This is problematic, as population decrease as a consequence of migration is 
most often spurred by changes in the economic structure and job losses (i.e. it is a 
cause). In view of this problematic relationship between demographic and economic 
shrinkage and the supposed importance of the spatial and time dimensions, urban 
decline is in this chapter defined as a decline of the total population in urban areas in a 
given region during a period of time of at least 5 years. The time span of 5 years is 
chosen as 2 years, as in the SCIRN definition, are considered to be too short: if 
shrinkage occurs for only 2 years, it could be a conjunctural form of shrinkage instead 
of a structural form. 
 
The Process of Urban Shrinkage 
Urban shrinkage can be described as a linear or circular process. In the linear 
description, shrinkage is portrayed as the direct result of political shifts, 
suburbanization or deindustrialization. Oswalt and Rieniets (2006), for instance, 
distinguished four descriptors as main causes of urban shrinkage: destruction (e.g. 
wars and natural disasters), loss (e.g. unemployment, water scarcity), shifts/mobility 
(e.g. migration, suburbanization) and change (e.g. political, economic and demographic 
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change). A fairly similar set of descriptors is provided both by Wu et al. (2008) and 
Hollander et al. (2009).  
 Another assumption that is gaining support is that shrinkage is more complex 
and should be seen as a cumulative and self-reinforcing process (Rink et al., 2011a; 
Verwest and van Dam, 2010). Figure 3.1 presents shrinkage as a circular process. It 
shows a hypothetical situation in an area within which population decrease, the labour 
market, migration, rate of natural increase and services are related and influence each 
other through time.  
 
Figure 3.1. Circular description of shrinkage 

 
Source: Made by author 
 
The idea of a principal effect (i.e. population decline) is thwarted in a circular process, 
as it is simultaneously a cause and an effect. Observed as a circular process, shrinkage 
can be identified by its trajectory that may differ depending on the region and the time 
in   which   it   occurs.   The   aim   is   then   not   to   identify   ‘the   causes’   of   shrinkage,   but   to  
identify patterns and anomalies in the shrinkage trajectories.  
 The external influence box denotes the possibility of an external event 
accelerating, curbing or pushing the process in another direction (after Myrdal, 1957). 
These influences can be structural, conjunctural or incidental. Examples include 
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economic structural change, the closure of a large employer, a political shift, sudden 
massive immigration or a policy intervention. Such a circular account of shrinkage is 
assumed, but empirical evidence is scarce. The usual focus is on the cumulative 
relation between economic and demographic development, but Schwarz and Haase 
(2010) referred to the cumulative process of population decline, neighbourhood-
downgrading and use of infrastructure. For Friedrichs (1993), the circle encompasses 
economic and demographic decline, but also urban tax revenues, urban investment 
and the role of economic elites.  
 Gatzweiler et al. (2003) have tested this assumption of accumulation and 
circularity in German cities by computing the correlation coefficients of six structural 
economic and demographic indicators. They found strong correlations between those 
variables and consequently confirmed the circularity hypothesis. However, the 
correlations only establish that there are relations between the variables: they do not 
confirm in any way a circular process in time. In order to investigate the process, one 
needs to consider the development of the variables through time and how they 
influence each other.  
 
Regional and Local Differentiation of Shrinkage Trajectories 
The  circular   ‘shrinkage  trajectory’  portrayed   in   figure  3.1   is   theoretically  different   for  
each city. These differences stem from (1) differences in regional specificities (e.g. 
mountain regions, old industrial regions, peripheral regions); (2) local specificities of 
the cities; and (3) the influence of other cities in the region. Figure 3.2 illustrates these 
three factors. The degree to which macro-trends such as deindustrialization impact a 
city depends, to a large extent, on these local and regional conditions. Expectedly, 
because of these specificities, there will be both differences in trajectories of shrinkage 
between regions (inter-regional differentiation) and between cities within those 
regions (intra-regional differentiation). 
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Figure 3.2. Circular shrinkage in a regional settlement system 

 
Source: Made by author 

 
Regional specificities have already been investigated. Factors such as peripherality but 
also regional economic structures have been found to be influencing shrinkage 
(Hollander et al., 2009). Local specificities such as the composition of the population, 
infrastructural connectivity, attractiveness of housing stock, level of services etc. have 
so far only been perceived as being affected by shrinkage and not as causing shrinkage 
(Rink, 2009). However, they may be a cause as well. Unattractive housing stock or 
insufficient infrastructural connectivity may spur people to migrate. There are even 
some signs that shrinking cities with high concentrations of social housing are 
attracting people entitled to welfare (Binnenlands Bestuur, 2011). 
  Haase et al. (2010) explored the importance of spatial characteristics in their 
simulation model, which computes household patterns, housing demands and 
residential vacancies in a shrinking city, taking into account the spatial characteristics 
of neighbourhoods. The decision for a household to move is related to the location of 
the home, the stage in the lifecycle of the household (i.e. young single person, family 
with small children, elderly couple without children etc.) and the environmental and 
socioeconomic characteristics of the environment.  
 Local conditions or characteristics should not only be treated as absolute 
properties though, but also as relational and comparative ones (Lazarsfeld and Menzel, 
1961). Via overspill effects or negative backwash effects (the so-called agglomeration 
shadow, after Brakman et al., 2009), cities can be affected by the development of 
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neighbouring cities. This intra-regional relationship has so far only been investigated 
from the perspective of shrinkage and suburbanization and urban sprawl (Hoymann, 
2011; Lee, 2005; Nuissl et al., 2007). 
 In short, an investigation of the importance of both the regional and local 
conditions as cause and effect of shrinkage and taking into account the local conditions 
of other cities in the settlement system is recommended. This paper will do so by 
addressing two questions. How does the process of regional shrinkage unfold over 
time? And which local conditions play a role in the differentiation of local shrinkage 
levels within a shrinking region?  
 

3.3 Methodology 
Each of the questions to be answered requires a different method of analysis and level 
of analysis. The analysis starts with the regional level and the investigation of inter-
regional differentiation in urban shrinkage trajectories. Time series analysis is applied 
to investigate differences between the shrinkage trajectories of three shrinking 
regions. This is followed by an investigation of the intra-regional differentiation of the 
regions. A cluster analysis will produce a typology of municipalities in two regions 
based on a series of selected municipal characteristics to investigate the correlation 
between  the  municipalities’  conditions  and  differentiated  shrinkage  levels. 
 
Time Series Analysis 
With time series analysis, it is possible to investigate how the shrinkage trajectory 
unfolds (i.e. sequence of causes and effects) in the selected regions. The often 
described Western European trajectory is that, due to a process of deindustrialization 
or economic restructuring, jobs decrease and then people migrate (Pallagst et al., 
2009;   Işin,   2009).   This  migration  of   young  people   affects   birth   rates.  With  an  ageing  
population, the labour population drops, which, in turn, can lead to problems for firms 
in finding adequate employees (Chkalova, 2009). A possible consequence is that firms 
move to areas with more suitable employees, leading to a decrease in jobs and 
aggravating the process of shrinkage further. 
 To test this theory, seven variables of regional development are selected that 
are expected to play a role in shrinkage trajectories (table 3.1). The aim is to determine 
trends in the data and search for relations between two or more time series data sets 
using cross-correlations. The coefficients are computed for the correlations between 
two variables at multiple points in time (Yt and Xt–k,  …  Xt–2, Xt–1, Xt, Xt+1, Xt+2 etcetera) with 
a specified time lag. Figure 3.3 illustrates the analysis for two time variables. Part A 
shows the cross correlation function (CCF) for two variables.  
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Figure 3.3. Trend lines and cross correlation function example 

 
Source: Made by author 
 
It shows at which time lag the correlation coefficient between the variables V1 and V2 
is the highest. With a significant coefficient peak at lag number 0, there would be no 
time delay in the relation, with a peak at lag number -1, the second variables precedes 
the first variable with one lag. With a peak at a positive lag number, the first variable 
precedes the second variable. The sign of the correlation (i.e. positive or negative 
correlation) indicates the direction of the relation. The example of A shows that there 
is a positive relation between the two variables at a time lag of 2 to 3 years and 
changes in the second variable precede changes in the first variable. Part B shows 
graphically the trend lines of the two variables of example A. 
 In the analysis, the focus will be on the most important demographic and 
economic variables representing and explaining shrinkage (table 3.1). The variables are 
measured for a period of 20 years, covering 1990 to 2009 and each lag represents one 
year. The data have been standardized and smoothed to ease out incidental outliers6. 
 
 
 
 
 

                                                                 
6 SPSS uses a compound smoothing function in which running medians of 4 and then 2 are used, followed by 
running medians of 5 and 3. Finally, a Hanning step is used (running weighted averages). In each step of the 
smoothing process, the new smoothed values of the previous step are re-smoothed. Residuals are computed 
from the difference between original and smoothed values. 
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Table 3.1 . Variables for times series analysis 

Variables  Measurement Period 
Demographic variables   

1. Population development  Absolute value per year 1990–2010 
2. Development net migration  Absolute value per year 1990–2010 
3. Development natural increase Absolute value per year 1990–2010 

   
Economic variables   

4. Development number of jobs  Absolute value per year 1993–2009 
5. Development of labour population  Absolute value per year 1997–2010 
6. Development of labour participation  Absolute value per year 1997–2010 
7. Development of unemployment  Absolute value per year 1997–2010 

Source: CBS, 2011a,c,d,e 
 
 
Cluster Analysis 
With the cluster analysis, it is attempted to distinguish local and spatial conditions that 
are theoretically linked to the degree of shrinkage and these cover both site and 
situation variables (table 3.2). Unfortunately, unemployment data are not available at 
local level. As the data are measured on different scales, the scores on the variables 
are standardized into Z-scores. The similarity measure used is Euclidean distance. As 
the aim is to get homogeneous clusters representing municipalities with the same 
attributes, the most appropriate agglomerative method is average linkage. This 
method uses the average distance between all pairs of objects in any two clusters and 
tends to join clusters with small variances (Everitt et al., 2011). 
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Table 3.2. Variables for Cluster Analysis 

Site Variables  Measurement Period 
Demographic variables:   
1. Degree of population decline Change in percentage 1990–2010 
2. Size total population  Absolute number inhabitants 1990–2010 
   
Economic variable:   
3. Development number of jobs  Change, in percentage 1993–2009 
   
Spatial variables:   
4. Degree of urbanity  Rank score 1–5 2008 
5. Property value housing  Average WOZ-value● 2009 
   
Situation Variables  Measurement Period 
Spatial variables:   
1. Distance to high way ramp  In kilometres 2008 
2. Distance to train station  In kilometres 2008 
3. Distance to hospital  In kilometres 2008 
4. Distance to department store  In kilometres 2008 
●  WOZ-value: value of a house estimated by the municipality over which local taxes have to be paid. 

Source: CBS 2011a,c,d,f,g,h 
 
Case Study Regions 
The three most prominent shrinking regions in the Netherlands will be analyzed: 
Southern-Limburg, East-Groningen and Zeeuws-Vlaanderen (table 3.3 and figure 3.4). 
These COROP regions7

 are peripherally located in the country. There are differences in 
degree of urbanity and dominant land use type: whereas Southern-Limburg is an urban 
region with a mining history, East-Groningen and Zeeuws-Vlaanderen are rural, with 
fewer municipalities on a larger area and with a lower population density (CBS, 2011b). 
Even though Southern-Limburg is peripherally located within the Netherlands, the 
international location is favourable being near Aachen and Liège. Zeeuws-Vlaanderen 
is located near Antwerp and Gent. There are no large cities across the border for the 
region East-Groningen. 
 
 
 
 

                                                                 
7 COROP-regions (coordination commission regional research programme) are statistical regions used in the 
Netherlands containing a core city and a surrounding market area. 
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Table 3.3. Key numbers of case study regions 

 Inhabitants, 
2009 

Area Number of 
municipalities 

Built-up 
area 

Agricultural 
area 

Zeeuws-Vlaanderen  107,191 87,588 ha 3 4% 69% 
Southern-Limburg  608,885 66,056 ha 19● 22% 56% 
East-Groningen  152,172 90,749 ha 9 5.6% 75% 
 ●  Since the merger between Eijsden and Margraten in 2011, there are 18 municipalities in Southern-Limburgi 
Source: CBS, 2011a,b. 
 
 
Figure 3.4. Case study regions 

 
Sources: Map of the Netherlands: Wikimedia, 2011; Maps of the three regions: © 2007, Centraal 
Bureau voor de Statistiek/Topografische Dienst Kadaster, Emmen, 2006, adapted by author. 
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3.4 Inter-regional differentiation of shrinkage trajectories 
With the cross correlation functions, we can determine precisely at which time lag two 
variables are significantly related. For each pair of variables, a CCF was computed (28 
pairs per region) and each significant correlation is displayed in figures 3.6-3.8. 
Adjacent to each arrow, the number of lags in years and the direction of the 
correlation (positive or negative) are given. For example; in Southern-Limburg, if 
unemployment rises, net migration drops (negative relation) and this occurs with a 
time lag of two years. The relation between each pair can be described as one of the 
four types pictured in figure 3.5. 
 
Figure 3.5. Possible CCF outcomes 

 
Source: Made by author 
 
The aim is to distinguish the development trajectories of the three regions and see 
whether the course of the shrinkage process can be discovered. Population decline is 
caused by negative migration and/or rate of natural increase. The question is, 
however, what processes preceded these changes in migration and rate of natural 
increase. 
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Figure 3.6. Sequence of influence of shrinkage, Southern-Limburg 

 
 
Figure 3.7. Sequence of influence of shrinkage, East-Groningen 
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Figure 3.8. Sequence of influence of shrinkage, Zeeuws-Vlaanderen 

 
Source: Made by author, based on CBS, 2011a,c,d 

 
Figures 3.6-3.8 show that the process of shrinkage has loops and feedback 
mechanisms. Each region has a different trajectory of influencing variables.  
 In Southern-Limburg, population decline results from both negative net 
migration and natural decrease. Migration is significantly negatively related to job 
development and unemployment (figure 3.6). However, during the period net 
migration started decreasing, the total number of jobs was still increasing. Thus it 
could not have been the sheer number of jobs which led people to leave the region. 
There are two possible explanations: first, the types of jobs did not fit the demand and 
expertise of the labour population; a mismatch. As there are no data on the 
characteristics of the migrants available, changes in age cohorts of the total population 
and labour population are used as a rather crude proxy. Between 1998 and 2005 there 
is a strong decrease in people aged 20-40 years and with low levels of education (CBS, 
2011a). For the mismatch argument, we need to consider the development of jobs per 
economic sector. Decreases of jobs are found in industry, production and distribution 
of electricity, gas and water, mineral extraction and building industry, indeed the 
sectors in which generally low-educated people are employed (CBS, 2011c). It is quite 
possible that people formerly employed in those branches left the region to find work 
elsewhere. The second possible explanation is non-employment related. One reason to 
migrate that fits the decrease of people of 20-30 years old is that they started 
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following education. However, we need additional research to see whether these 
assumptions can be supported.  
 Surprisingly, from 2006 onwards, net migration increased again and, from 
2009 onwards, it was even positive. The total population was still decreasing, however, 
because of increasing natural decrease. The number of jobs increased again as well. 
Did people come back to the region because of this job increase? During the period 
between 2006 and 2010, the age cohorts 20-30 years and the cohorts 50-90 years 
increased strongly and the percentage of higher educated people in the total labour 
population increased as well (CBS, 2011a; CBS, 2011d). At the same time, the age 
cohort 30-50 years – the cohorts of child-bearing age – decreased strongly, explaining 
the negative rate of natural increase. Possibly a large share of incoming migrants were 
students and retired people, both of whom are not concerned much by changes in 
employment. Indeed, student numbers of the Maastricht University increased over the 
last years (Maastricht University, 2010). Furthermore, the region has recently attracted 
substantial number of Eastern Europeans guest workers, which contributed to higher 
net migration (Scheeren-Nowak, 2012).i 
 The effect of the border, both in terms of commuting and cross-border 
residential mobility, matters as well. There is substantial cross-border commuting 
between Southern-Limburg and Belgium and – although substantially smaller – with 
Germany (Provincie Limburg, 2011). The commuting balances are positive for 
Southern-Limburg. Since 2005, this incoming flow has even increased as a 
consequence of the recent upsurge in employment. Partly, these are Dutch people 
who moved just across the border because of tax benefits. Cross-border residential 
migration has been affecting population development in the region for decades: 
especially the municipalities along the German border have attracted substantial 
numbers of Germans in the 1980s and 1990s, alleviating population decline to a 
certain extent (SAM, 1993).i 
 The simple statement that a decrease in jobs leads to emigration needs to be 
nuanced for this region. We need to consider, firstly, the development of types of job 
sectors in relation to the characteristics of the labour population and secondly the 
proximity of Belgium and Germany, with its impact on residential and employment-
related mobility. Finally, the recent recovery of the region in terms of positive net 
migration may be an indication that it is possible (temporarily?) to change the 
shrinkage trajectory. 
 
For East-Groningen, population decline started in 2002. Both net migration and natural 
increase are strongly related to the development of jobs. This relation is positive, just 
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as expected (figure 3.7). Although the rate of natural increase was already negative, in 
the period of job growth it became slightly less negative. A possible explanation is that, 
in a prosperous economic climate, people are more positive towards their economic 
situation and do not hesitate to have children. Furthermore, a prosperous economic 
climate lessens the need to leave the region for those migrants possibly in the child-
bearing age. In this case, migration is an intervening variable. 
 Who are those migrants and why did they leave the region from 2003 
onwards? Is it similar to Southern-Limburg: a mismatch in employment or education-
related migration? The largest decrease is found in the cohort of low-educated people 
of 15-35 years. Simultaneously, employment decreased, especially in the large sectors 
industry, real estate services and business services. The fact that the share of young 
and low-educated people decreased as well as the jobs in low-educated sectors, could 
indeed indicate that those people left because of a lack of jobs that fitted their skills or 
that they left to follow education elsewhere. Thus, also in this region, the quantitative 
analysis seems to support the assumption of a mismatch and education-related 
migration motives. Still, additional research is needed. 
 Unfortunately, for this region there are no data on cross-border commuting. 
However, there are no larger cities across the border in Germany that could attract 
workers from East-Groningen. Conversely, if Germans work in East-Groningen, it would 
be in the city of Groningen, and not in any of the municipalities in the case study 
region. There are data about cross-border migration. Indeed, in the period 2001-2006 
net migration with Germany was negative and the dominant migration motive for 
these migrants was the price difference between German and Dutch dwellings, in 
combination with the possibility of tax deduction of mortgage rents (Provincie 
Groningen, 2007).i  
 
In Zeeuws-Vlaanderen, shrinkage started in 2003 as the result of both declining rate of 
natural increase and increasing emigration (figure 3.8). Net migration plunged after 
2001, the moment unemployment started rising, a classic example of a shrinkage 
sequence. The share of people aged 0-10 years and 20-40 years decreased strongly 
after 2003, also explaining the low birth rate. Within the labour population, the cohort 
of low-educated people aged 25-35 years in particular decreased. The decrease was 
preceded by 2 years by a decrease in jobs. During the period of shrinkage, jobs 
decreased in the industry, building, business services and trade. In contrast to the 
other two regions, jobs in public services diminished significantly as well (in total 500 
jobs). Most probably this is related to the municipal reorganization of 2003, merging 
ten municipalities into three. A study of Public Result (2012) shows that young people 
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leave the region primarily because of lack of a diverse employment structure, distance 
to higher education, but also because of the negative image of Zeeuws-Vlaanderen.i At 
the same time, there is a process partly compensating for this outflow and that is the 
recently increasing flow of Belgians migrating to Zeeuws-Vlaanderen because housing 
is cheaper on the Dutch side of the border (Saitua Nistal and Schep, 2013).i 
 In contrast to the expected pattern, natural increase is negatively related to 
job development, meaning that jobs are increasing and natural increases are dropping, 
as opposed to East-Groningen where the relation between jobs and natural increase is 
positive. The natural decreases are the result of a lower birth rate, not so much a 
higher death rate. This lower birth rate has nothing to do with the fact that women are 
getting less children (the average number of children per women fluctuates between 
1.7 and 1.8 since 2000), but rather with the fact that there are ever less women in the 
childbearing age in this region. The latter has to do with selective out-migration.i  
 There are two factors complicating the relationship between employment and 
migration. First, the opening of the Westerschelde tunnel in 2003 spurred commuting 
between Zeeuws-Vlaanderen and the northerly islands Walcheren and Bevelanden. In 
particular the industrial municipality Terneuzen received a large flow of commuters 
(Provincie Zeeland, 2010). At the same time, job growth came to a halt. So, with the 
same amount of jobs and an increased labour population due to an increased incoming 
commuting flow, the labour population of Zeeuws-Vlaanderen had to compete with 
the commuters from the other islands. As emigration increased from that moment, it 
is possible that inhabitants left the region to find housing and employment elsewhere. 
The second complicating factor is commuting between Zeeuws-Vlaanderen and 
Belgium. Around 5 per cent of the commuting flows in Zeeuws- Vlaanderen stems from 
Belgians working in Zeeuws-Vlaanderen, who are to a large extent Dutch people who 
have migrated to Belgium (Corpeleijn, 2009).  
 
Preliminary Conclusion 
The time series analysis of the regional shrinkage trajectories shows that there is no 
uniform shrinkage trajectory. Even though the sequence of events is as expected in 
Zeeuws-Vlaanderen and East-Groningen (first economic decline, then demographic 
decline), the trajectory is still a bit more complicated than that. This has to do with the 
intervening influence of natural developments (births and deaths). The shrinkage 
trajectory is further determined by the specific regional situation and specific 
developments occurring within that region, like municipal rearrangements and the 
development of economic sectors. The impact of the border is spatially variegated 
within and between the three regions.i Furthermore, recent developments in 
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Southern-Limburg indicate that it is possible – at least temporarily – to alter the 
shrinkage trajectory. 
 A drawback of time series analysis, however, is the limited explanatory power. 
Relations are revealed but not explained. This is illustrated by the variables jobs and 
migration: it is assumed that people left the region because of job loss, but additional 
qualitative research is needed to discern the true motives of the migrants. 
 

3.5 Intra-regional differentiation 
The analysis of the COROP regions has revealed three unique regional patterns. It can 
be expected that, at local level, similar differentiation can be observed. Therefore, I 
will now turn to the local leveland seek to formulate a spatial typology of shrinkage. 
 The sample for this part of the analysis contains twenty-eight municipalities. 
The three municipalities in Zeeuws-Vlaanderen have been disregarded, as the region 
consists of a multitude of small villages and hamlets which makes the municipal level 
too coarse. For these hamlet are however no statistical data available. The question is 
whether or not local conditions play a role in the intra-regional differentiation of the 
degree of population decline, with special attention for spatial characteristics. 
 I assume that the local conditions which play a role are related to urbanity, 
housing, connectivity and employment. Thus, expectedly, in an attractive municipality, 
the average housing tax value is higher than in an unattractive one, and that attractive 
urban municipalities have better infrastructural connectivity and better job 
opportunities. The cluster analysis yielded five clusters. Three municipalities were not 
classifiable (i.e. their deviating values are worth examining further, which will for the 
Southern-Limburg outlier be done in chapter 4). Figure 3.9 depicts the scores of each 
cluster on these categories (urbanity, housing value, connectivity, employment) and 
the level of shrinkage. A category is highlighted if the average score of the cluster on a 
variable exceeds the average of the total sample. There are two clusters that are 
rather small, containing only two and three municipalities: cluster 1 contains all the 
large cities in Southern-Limburg (over 89,000 inhabitants) and population decline is -
4.5%. Cluster 2 (-3.9%) consists of two small cities and has favourable conditions in 
terms of job development and connectivity but also in terms of attractive living 
conditions (e.g. green environment, small-scale retail facilities). Figures 3.9 and 3.10 
strongly suggest that there are uniform, regional and local effects. 
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Figure 3.9. Cluster characteristics 

 
Source: Made by author 
 
Figure 3.10. Map of clusters 

 
Source: Made by author 
 
The uniform effect is expressed in the fact that in both regions there is a relation 
between job development and the degree of population decline. Severely declining 
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clusters (3 and 5) have only a low increase in jobs and mildly declining clusters (1, 2 
and 4) have a high increase of jobs. The fact that cluster 1 is characterized, by amongst 
others, a low increase of jobs is because of one outlier in this cluster (Sittard-Geleen), 
which lowers the cluster average of growth of jobs significantly. The other cities in this 
cluster have high increases in jobs. It seems that the low increase of jobs is a necessary 
but not sufficient condition for severe population decline. The scores on connectivity, 
housing quality and urbanity do not discriminate on the degree of population decline. 
 The regional effect is expressed in the fact that the highest degrees of 
population decline are found in the clusters containing primarily municipalities of 
Southern-Limburg and the lowest in the cluster containing only municipalities located 
in East-Groningen. This suggests that the region itself must have characteristics which 
influence local development. One of those regional characteristics influencing the 
degree of shrinkage is natural increase. In East-Groningen, the total fertility rate is 
considerably higher than in Southern-Limburg (East-Groningen 2.00 and Southern-
Limburg 1.52 in 2009) (CBS, 2011e). Furthermore, the death rates are higher in 
Southern-Limburg. The higher birth rates in East-Groningen compensate for 
outmigration and thus also total population decline to a certain extent. 
 The local effect is expressed in the fact that in Southern-Limburg all types of 
clusters are represented. In East-Groningen, on the other hand, the importance of a 
local effect is confined to the municipalities Winschoten and Pekela (cluster 3) as all 
other municipalities in this region belong to the same cluster. This intra-regional 
differentiation in Southern-Limburg, seems to be related to the attractiveness of a 
municipality, which is expressed in housing value. Those municipalities with high 
housing values have lower levels of population decline, higher increases in jobs and a 
smaller population. Additionally, they have a better infrastructural connectivity. Land 
use in those high value municipalities is characterized by above average agricultural 
use and forest and open nature, and limited built-up areas (CBS, 2011b). In the low 
housing value municipalities with high levels of population decline, on the other hand, 
there is an above-average use of land for transportation and built-up area and limited 
forest and nature. Most interestingly, low housing value municipalities that have the 
same positive characteristics as the high value municipalities with regard to land use, 
experience either high job loss or have a low infrastructural connectivity, or both. This 
implies that the attractive characteristics cannot compensate for the negative 
influence of job loss or low connectivity. These green environments, presence of jobs 
and infrastructural connectivity seem to be necessary, but not sufficient, conditions for 
low levels of population decline. Thus, a preliminary conclusion is that within the 
regions, accessibility and living quality of the municipality and proximity of 
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employment condition the intra-regional differentiation of the degree of population 
decline.  
 

3.6 Conclusion 
In this paper, the temporal and spatial aspects of shrinkage have been addressed. The 
goal was to discover shrinkage trajectories of shrinking regions and the factors 
determining the intra-regional differentiation of shrinking cities within a shrinking 
region.  
 The time series analysis demonstrates two outcomes. First, the individual 
processes (e.g. job development, migration, labour population development) are 
interrelated and display loops and feedback mechanisms. Secondly, the analysis shows 
inter-regional differences, as each region has its own trajectory (i.e. a distinct set of 
loops and interrelations). This distinction in regional shrinkage trajectories can be 
discovered but cannot be explained in this type of analysis. Therefore, we need to 
know specific regional characteristics, such as the position of the region in the country, 
the nature of the employment and population structure, fertility, political 
constellations, the influence of the border, and the characteristics and motives of the 
migrants. Furthermore, the shrinkage trajectory can be affected by an intervening 
event.  
 The cluster analysis reveals five types of shrinking municipalities that are 
based on both regional and local characteristics. A uniform effect is that there is a 
relation between job development and population decline. The regional effect is 
expressed in the fact that almost all municipalities of East-Groningen form one cluster. 
The local specificities influencing intra-regional differentiation in population decline 
are the attractiveness of the municipality and its relation, in terms of connectivity, to 
other municipalities. Those attractive – and limitedly declining – municipalities are 
those which are rather small in total population numbers, are located in a green, quiet 
environment and have either employment within or nearby the municipality. They are 
also well connected to the main infrastructure. If municipalities do not offer those 
necessary conditions of employment or facilities themselves, they can still have a 
relatively positive development, as long as they are closely connected to municipalities 
that do offer them. Thus, both the site and situation characteristics have proved to be 
important in explaining the intra-regional differentiation of population decline. We 
cannot look at the development of one municipality in isolation, but have also to 
consider the surrounding municipalities and their characteristics in the urban system in 
order to explain the levels of population decline.  
 


