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Introduction 

Since the 1990s, urban research has mainly focused on large cities and metropolises 

(Growe & Terfrüchte, 2023; Harrison & Hoyler, 2015). Small and medium-sized towns 

(SMSTs) have only recently become the focus of research, although they are significant places 

of settlement in Europe (Grabski-Kieron & Boutet, 2022; Wagner & Growe, 2021). In 2011, 

the EU Commission documented that 38 percent of the EU population live in small and 

medium-sized towns with 5,000 to 100,000 inhabitants (European Commission, 2011). In 

contrast, only 30 percent of the EU population live in large cities with more than 100,000 

inhabitants (Hamdouch et al., 2017).  
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Studies show that small and medium-sized towns in the polycentric urban system in 

Europe (Hall & Pain, 2006; Korcelli-Olejniczak, 2022; Servillo et al., 2017) are less 

characterised by services and still feature more industry and manufacturing, but at the same 

time they also have a comparatively good labour market situation and, in addition, have an 

important function as places to live (Hamdouch et al., 2017). 

Nevertheless, Mayer and Lazzeroni (2022) point out that new developments are also 

being triggered in small and medium-sized towns, which are reinforced by a focus on 

innovation, creativity, attractive livelihoods and heritage (Bole, 2022; Hamdouch et al., 2017; 

Mayer, 2022; Meili & Mayer, 2017; Rabbiosi & Ioannides, 2022). In addition, some small and 

medium-sized towns also have close functional ties with large cities in polycentric European 

metropolitan areas (Growe & Volgmann, 2022; Hall & Pain, 2006; Meijers, 2008b; Schmitt et 

al., 2015). These relations create different functional framework conditions than those of small 

and medium-sized towns in the European urban system characterised by a solitary location 

(Growe & Terfrüchte, 2023). Moreover, small and medium-sized towns have a wide range of 

population sizes. Based on previous studies on the role of cities and towns in urban systems 

(Growe, 2012b; Korcelli-Olejniczak, 2022; Lüthi et al., 2013), it can be expected that the size 

of the small and medium-sized towns influences the possible functional patterns of these 

settlements in the urban system. Differentiations in functional patterns are possible both in 

terms of the expression of various functional specialisations in certain settlement sizes and in 

the overall functional importance of certain settlement sizes. The combination of functional 

differentiation possibilities, as well as the differentiation of size and location, is also 

emphasised by Bański (2022).  

This paper therefore explores the following questions: What forms of functional patterns 

can be identified for small and medium-sized towns in the European urban system? And what 

are the differences in functional patterns between small and medium-sized towns within and 

outside metropolitan areas in the European urban system? 

The article is structured as follows: at the beginning, two sections review literature on 

functionality in urban systems and on the importance of the location of small and medium-

sized towns within and outside metropolitan areas. Based on this, the research questions and 

the data basis used for the empirical analyses are developed, the spatial units are considered, 

and the methods are explained. Subsequently, the results of the empirical study are presented 

and finally discussed.  

 

Location patterns of metropolitan functions in urban systems 

Since the 1970s, cities and towns have been discussed as part of urban systems, with 

consideration turning first to national and then to global urban systems (Bourne & Simmons, 

1978; Dunn, 1983). Since the beginning of urban systems research, analyses have focused on 

the interactions between cities, as they cannot be considered as isolated spatial units (Servillo 
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et al., 2017). Only through exchange with other cities can they develop dynamic economic 

exchange processes (Taylor et al., 2010).  

An important question on the role of cities in urban systems is whether and to what extent 

cities have the same or at least very similar functions or whether the urban system is 

characterised by a spatial division of labour. Furthermore, cities have been seen to differ from 

each other in terms of the functions located within them (Growe & Volgmann, 2016; Krätke, 

2007; Volgmann, 2014). For large cities and metropolitan areas in particular, the regularity of 

spatial location patterns for especially “metropolitan” functions has been analysed (BBSR, 

2011). On the one hand, outstanding economic activities, especially from the knowledge-

intensive services (Growe, 2012b; Lüthi et al., 2013; Taylor et al., 2014) may be considered 

while, on the other hand, attention can be directed towards comprehensive economic, 

innovation-oriented, transfer-oriented and social functions under the umbrella term of 

metropolitan functions (Growe & Volgmann, 2016; Schulze & Terfrüchte, 2010; Volgmann, 

2014).  

The idea and substantive elaboration of metropolitan functions in science predominantly 

serves the purpose of analysing the role of particularly large cities (metropolises) and 

understanding the functional division of labour between large cities in global and national 

urban systems (BBSR, 2011; Growe, 2018; Volgmann, 2013, 2014). Against this background, 

the conceptualisation of metropolitan functions is oriented towards particularly metropolitan 

features and characteristics (Blotevogel & Danielzyk, 2009; Blotevogel & Schulze, 2009).  

Even if analysing small and medium-sized towns through the lens of metropolitan 

functions seems unusual at first glance, this perspective is a useful complement to an analysis 

of other functions, such as considering supply functions through the central-place system 

(Growe & Terfrüchte, 2023). Metropolitan functions aim to capture (among other things) 

special innovativeness, special accessibility or special market size. Obviously, small and 

medium-sized towns do not have the same characteristics of metropolitanity as large cities 

and metropolises. Nevertheless, it has already been demonstrated in the literature that some 

small and medium-sized towns in Germany, especially in the hinterland of large cities, also 

exhibit metropolitan functions (Growe & Volgmann, 2022). Therefore, it cannot be generally 

assumed that no metropolitan functions are located in small and medium-sized towns. When 

considering metropolitan functions in small and medium-sized towns, these towns should by 

no means be conceptualised as locations that are “competing” with large cities and 

metropolises. However, the presence of metropolitan functions in a small or medium-sized 

town indicates a particular strength of this town. Small and medium-sized towns with 

metropolitan functions have functions that go beyond what would usually be expected for 

towns of this size. Thus, small and medium-sized towns can be compared and typified in their 

(lower) degree of metropolitanity. Furthermore, the degree of metropolitanity, especially in 

comparison to the degree of the supply function (e.g. central places in Christaller’s sense, see 
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Terfrüchte & Flex, 2018), gives an indication of the differentiated roles that SMSTs can play in 

urban systems. 

The regularity of different location patterns for metropolitan functions can lead to a 

division of labour in the urban system and is mainly explained by two approaches. On the one 

hand, this development is explained by historical path dependencies – e.g. for the German 

urban system based on the division of labour (Blotevogel, 2004; Growe, 2012b; Volgmann, 

2014) – and, on the other hand, by different comparative advantages, e.g. in the availability of 

infrastructure (Burger et al., 2015; Growe & Volgmann, 2022; Meijers, 2008b).  

However, the questions about different location patterns and thus about a division of 

labour in the urban system are linked to spatial references. Several studies highlight the scale 

dependency of functional polycentricity (Meijers, 2008a; Vasanen, 2013). This leads to a 

differing assessment of whether spatial structures are polycentric or monocentric depending 

on whether one considers global, national or regional urban systems (Vasanen, 2013). In 

addition, the question of spatial division of labour changes with the scale level considered (e.g. 

neighbourhood, city and region). 

The relationships of cities to other spatial units can be differentiated into relationships 

between cities themselves and relationships between cities and their surrounding areas. The 

relationship of cities to other cities is called “city-ness” (“city-ness as complex urban external 

relations”, Taylor et al., 2010: 2812). The relationship of cities to their surrounding areas is 

characterised by the term “town-ness” (“town-ness as simple urban external relations”, Taylor 

et al., 2010: 2811). Both relationships can involve a division of labour and exist simultaneously 

in cities: 

- The analysis of spatial location patterns for metropolitan functions as a result of 

historical path dependencies predominantly refers to the comparison of different large 

cities and metropolitan areas in a national or global urban system (Growe & Volgmann, 

2016; Volgmann, 2014). Here, the functional location patterns in different settlements 

of the same size are compared.  

- The analysis of spatial location patterns for metropolitan functions, focusing on 

various comparative advantages, is mainly discussed in the context of polycentric 

regions (i.e. in relation to a regional urban system). Here, for example, the focus is on 

the cheaper availability of building land in the surrounding areas of large cities vs. the 

easier access to high-quality infrastructure within the large cities themselves (Growe & 

Volgmann, 2022; Humer et al., 2022; Schiller et al., 2015; Volgmann & Münter, 2022).  

This analysis creates cross-references between questions of the division of labour within 

urban systems (between cities) and within polycentric regions (between cities and their 

surrounding areas or between large cities and medium-sized and small towns in the 

surrounding areas of large cities).  
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Small and medium-sized towns within and outside metropolitan areas 

So far, small and medium-sized towns have mainly been considered from the perspective 

of large agglomerations. The focus is on the interactions between small and medium-sized 

towns and one or more large cities in polycentric agglomerations. The best-known discussions 

are those on “borrowed size” and “agglomeration shadow” in polycentric agglomerations (e.g. 

Cardoso & Meijers, 2017; Meijers & Burger, 2017).  

The basic idea of “borrowing size” is the complementarity between the local advantages 

of small and medium-sized towns (such as lower rents and less traffic congestion) and the 

advantages of large cities (such as a broad sales market, a labour pool and diverse 

consumer/cultural facilities) (Phelps, 1998). Due to their proximity to large urban centres, 

small and medium-sized towns in agglomeration areas can thus draw on far more 

agglomeration advantages than small and medium-sized towns of similar size in isolated 

locations. The proximity to the large urban centres means that, for example, leisure, shopping 

or educational opportunities in the large cities can also be used by the inhabitants of the 

smaller towns (Meijers & Burger, 2017: 271). Companies in smaller towns in agglomeration 

areas can make use of the infrastructure of the large centres, e.g. airports, conference centres 

and trade fairs. 

However, not all small and medium-sized towns benefit equally from the proximity to 

metropolitan cores (Cardoso & Meijers, 2021). Smaller and medium-sized towns near large 

urban centres may also suffer from an agglomeration shadow and be overshadowed by the 

large city (Burger et al., 2015; Cardoso & Meijers, 2021; Meijers & Burger, 2022). Where 

smaller towns are located in close proximity to other towns or larger cities (e.g. in 

agglomerations), they compete with them as locations for functions, which may result in fewer 

functions being located in such towns than in similarly sized towns in a remote location. This 

situation is referred to as an “agglomeration shadow” (Burger et al., 2015). This notion 

assumes that while smaller and medium-sized towns suffer from fewer agglomeration 

disadvantages than larger cities, for some functions accessibility to the market or to a 

particular labour pool is so important that the advantages of such access outweigh the 

agglomeration disadvantages suffered by the larger cities (Meijers & Burger, 2022). Such 

functions therefore prefer locations in the largest cities to maintain close spatial proximity.  

Based on the above, the following questions arise:  

1. Do we observe metropolitan functions in small and medium-sized towns? If so, what 

functional patterns of metropolitan functions can be identified at the level of small 

and medium-sized towns in the European urban system? 

2. Do European small and medium-sized towns of different size classes exhibit different 

functional patterns?  

3. Are there different functional patterns between small and medium-sized towns within 

and outside metropolitan areas in the European urban system?  
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Data, methods and spatial focus 

To answer the research questions, different European datasets are linked and aggregated 

to the Local Administrative Unit (LAU) level. This is necessary because European spatial 

monitoring used several levels at the local scale until 2017 (LAU level 1 and LAU level 2) 

(Website Eurostat, 2023a). 

 

Data 

The analyses are based on the following data sources: 

● Metropolitan functions and allocation to metropolitan areas as point data from 

the BBSR study (2011) (LAU level 2); the reference year is mostly 2008 or 2009, 

partly earlier, but there has been no update since then. The spatial allocation of 

metropolitan (sub)functions in the study is shown in Figure 1. However, since no 

population data is stored in the dataset of this study, a link with other datasets is 

necessary for a targeted analysis of small and medium-sized towns.  

● Population data in tabular form from Eurostat’s dataset “Historical Population 

Data from 1961 to 2011” (mostly LAU level 2, partly LAU level 1) (Website 

Eurostat, 2023b). 

● Spatial references as polygons (shape files) to the uniform LAU level 2011 (partly 

2012) from Eurostat (Website Eurostat, 2023c). 

The various data sources were either clearly assigned to each other via identifiers in the 

data tables or, where absent, intersected with the polygons via spatial connections of the point 

data within the geographic information system (GIS). For some countries, a valid join via 

identifiers was only possible with the help of older (e.g. Germany) or more recent (e.g. 

Denmark, Croatia, Portugal and Switzerland) spatial references, and in several hundred 

individual cases a comparison had to be made by the GIS “near-function” in combination with 

town names. 

For the United Kingdom and Ireland, the available Local Administrative Units are not 

comparable with the rest of Europe, as the 2011 datasets contains local subdivisions (mostly 

electoral districts), and the more recent datasets are based on local authority districts usually 

consisting of several towns. The UK and Ireland are therefore excluded from the analysis. 

The result is a consolidated dataset with the reference year 2011 for the 32 European states 

(with a total of 93,925 towns) for which both population information and metropolitan 

functions are available. Despite the availability of metropolitan functions, some eastern and 

south-eastern European states (Albania, Belarus, Bosnia and Herzegovina, Moldova, Russia, 

Serbia and Ukraine) as well as the smallest spatial units like Andorra, Monaco and San Marino 

are missing because Eurostat does not maintain population data for these units in the 

Historical Population Dataset. 
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Figure 1 - Spatial distribution of metropolitan functions in Europe, Source: BBSR (2011, p. 84) 

 

Methods 

The BBSR dataset on metropolitan functions includes the respective normalised indices 

for total metropolitan functions and for functions subdivided into politics, economy, science, 

transport and culture (BBSR, 2011: 41). It also contains the allocation of towns to metropolitan 

areas (BBSR, 2011: 95). In some cases, the data had to be aggregated to the uniform LAU level. 
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For this purpose, the index values were added up in each case, which is statistically possible 

due to the availability of normalised data. Subsequently, the indices were z-standardised. In 

this way, when evaluating the town size class or the spatial location (within or outside 

metropolitan areas), it is possible to use the mean values to assess whether these are above 

average in a Europe-wide comparison (greater than 0) or not. The population data from 

Eurostat were also aggregated by addition if they were available at LAU level 2. With regards 

to population size, we have deliberately not undertaken a conversion (e.g. per 1,000 

inhabitants), as we are interested in the absolute performance of the SMSTs for this paper. 

However, due to the different delimitation or definition of LAUs, this hampers cross-country 

comparisons to some extent, as some countries have much larger LAUs than others (France, 

for example, has hundreds of LAUs with less than 100 inhabitants, Belgium has only two LAUs 

with less than 1,000 inhabitants, and the smallest LAU in Denmark has just under 14,000 

inhabitants). We make allowance for these differences in the interpretation of the results by 

relating certain atypical patterns of functioning to the specifics of each national urban system.  

For the analysis, the LAUs were either clearly not assigned to any metropolitan area or 

clearly assigned to one. If the assignment was unclear due to inconsistent administrative 

delineations, the following steps were taken. If parts of the spatial aggregate were assigned to 

a metropolitan area in the BBSR dataset, the entire aggregate was assigned to it. If the spatial 

aggregate belonged to several metropolitan areas, it was assigned to the metropolitan area in 

its own state (if the metropolitan areas were located in different states). If the spatial aggregate 

belonged to several metropolitan areas in the same state, it was completely assigned to the 

metropolitan area with the higher total functionality (in cases of functional differences) or with 

the larger population (in cases without functionality or in cases with the same functionality).  

 

Spatial focus 

The spatial focus of this paper is on small and medium-sized towns in Europe, which are 

defined as spatial units with at least 5,000 and at most 100,000 inhabitants (a total of 15,877 

towns in the dataset). These spatial units are further subdivided into three classes: 

- small towns with 5,000 to 20,000 inhabitants; 

- medium-sized towns with 20,000 to 50,000 inhabitants; and 

- large towns with 50,000 to 100,000 inhabitants.  

Table 1 shows that about half of the towns are located within metropolitan areas, as are 

half of the cities with more than 100,000 inhabitants. In contrast, the smallest towns with less 

than 5,000 inhabitants are mostly located outside the metropolitan areas. 
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Population 

within 

metropolitan area 

outside 

metropolitan area 

total 

(within & outside) 

less than 5,000 21,420 27.7% 55,989 72.3% 77,409 100.0% 

5,000 - 20,000 5,440 45.3% 6,560 54.7% 12,000 100.0% 

20,000 - 50,000 1,561 52.1% 1,435 47.9% 2,996 100.0% 

50,000 - 100,000 423 48.0% 458 52.0% 881 100.0% 

more than 100,000 305 47.7% 334 52.3% 639 100.0% 

total (all classes) 29,149 31.0% 64,776 69.0% 93,925 100.0% 

Table 1 – Number of towns and cities by size class and location 

 

Results 

Based on the data described, functional patterns for small and medium-sized towns in the 

European urban system can be identified and differentiated. The results are presented 

according to the three questions developed in the theory section. 

 

Metropolitan functions at the level of towns in the European urban system 

The results show that metropolitan functions can also be found outside the major cities 

(i.e., cities above 100,000 inhabitants) (Figure 2). In the analysis, 15,877 European towns with 

populations between 5,000 and 100,000 are considered. 1,749 of them have an above-average 

score (greater than 0 due to z-scored values) on the total metropolitan function index. Cities 

larger than 100,000 inhabitants and towns smaller than 5,000 inhabitants are not shown in 

Figure 2.  

In about one-fifth of the towns between 5,000 and 100,000 inhabitants (3,309) 

substantial metropolitan functions can be found in at least one of the five subfunctions. 

Substantial means that the functionality is at least above average in a Europe-wide comparison 

(i.e., index value above 0). For comparison: of the 639 cities, 451 (70 percent) have substantial 

metropolitan functions and of the cities with over 500,000 inhabitants, only a few in Turkey 

do not have above-average metropolitan functions in a Europe-wide comparison. 

Figure 2 demonstrates that metropolitan functions in the European urban system are also 

located outside of large cities and metropolises. However, no functional patterns can be 

identified with this analysis. This requires an analysis that differentiates between 

subfunctions, size classes and location types. 
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Figure 2 – Spatial distribution of metropolitan functions (total metropolitan function) in Europe, differentiated in town size 
classes and locations within and outside of metropolitan areas, Source: authors’ illustration 

 

Functional patterns in small and medium-sized towns of different population size in 

Europe 

If the towns considered are differentiated according to population size, a clear correlation 

between town size and metropolitan indices emerges. Substantial metropolitan functions 

characterise 61.7 percent of the large towns (50,000 to 100,000 inhabitants) , 37.6 percent of 

the small towns (20,000 to 50,000 inhabitants) and only 13.7 percent of the small towns 

(5,000 to 20,000 inhabitants) (Table 2). 

In some cases, there are also clear differences with regard to the subfunctions. While the 

subfunction science dominates in the small towns (this is often because small and medium-

sized enterprises (SMEs) are based there and have registered patents there, which are part of 

the subfunction), only the subfunction politics is largely insignificant in the SMSTs. For the 

large towns, the subfunction culture is just as important as the subfunction science. And for 

all subfunctions, the proportion of towns with substantial functionality increases with the size 

of the town, especially in the case of the subfunction culture. 
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Table 2 – Number and share of towns with metropolitan subfunctions by size class and functionality 

 

The total metropolitan index also correlates fundamentally with the size of the population 

in small and medium-sized towns in Europe. The correlation coefficient between the number 

of inhabitants and the total metropolitan function across all towns and cities in the European 

urban system (including the smallest towns of less than 5,000 inhabitants and the largest 

cities of more than 100,000 inhabitants) is 0.7. The coefficient of determination of 0.49 means 

that the number of inhabitants explains 49 percent of the variance of the total metropolitan 

function. While a positive correlation can be found across all cities and towns in the European 

urban system, this is no longer clear when looking at SMSTs (5,000 to 100,000 inhabitants). 

Here, the correlation coefficient is only 0.17 and the coefficient of determination only 0.03. In 

contrast, the correlation coefficient between population size and total metropolitan function 

for cities (over 100,000 inhabitants) is 0.75. For cities, population size thus explains 56 

percent of the variance of the total metropolitan function. Thus, across all town and city sizes, 

the larger the town, the more metropolitan functions are located in the respective town. If only 

the group of SMSTs is considered, this correlation cannot be established to the same extent, 

in contrast to the group of large cities. The significantly lower correlation indicates a 

heterogeneously structured group of towns in this population size. A further differentiation 

into small towns (explanatory power 0.18 percent), small medium-sized towns (explanatory 

power 0.85 percent) and large towns (explanatory power 1.10 percent) does not reveal any 

significant differences either. For a better understanding of the role of small and medium-

sized towns as locations for metropolitan functions, the metropolitan subfunctions and the 

location of the towns are therefore examined in a differentiated manner in the following. 

In Table 3, the subfunction politics is not shown because the subpopulation (12 cases) is 

not significant. The mean value per size class shows clear jumps for all subfunctions and the 

maximum index values for the group of small and medium-sized towns always result from the 

maximum index value of the large towns. It is also remarkable that the maximum values of the 

Subfunction 

5,000 - 20,000 

inhabitants 

20,000 - 50,000 

inhabitants 

50,000 - 100,000 

inhabitants 

total 

(all classes) 

politics 3 0.0% 2 0.1% 7 0.8% 12 0.1% 

economy 137 1.1% 144 4.8% 150 17.0% 431 2.7% 

science 1,234 10.3% 812 27.1% 366 41.5% 2,412 15.2% 

transport 186 1.6% 161 5.4% 162 18.4% 509 3.2% 

culture 292 2.4% 359 12.0% 376 42.7% 1,027 6.5% 

min. 1 of 5 1,643 13.7% 1,127 37.6% 539 61.2% 3,309 20.8% 
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small and medium-sized towns only reach between about half (subfunction science) to one-

third (subfunction economy) of the maximum values overall.  

Metropolitan functions are thus also located outside the metropolitan cores, but are far 

less pronounced there, which is shown here by comparison with the cities over 500,000 

inhabitants. Due to the z-scored index values for all 93,925 cities and towns surveyed, the 

mean value and standard deviation for the small and medium-sized towns are also directly 

comparable with all cases (where, as is well known, the mean value is always 0 and the 

standard deviation (stdev) is always 1). The relative homogeneity of the SMSTs (standard 

deviations between 0.70 and 1.03 compared to 1.00 for all size classes) is essentially due to the 

towns with less than 50,000 inhabitants, as we have standard deviations between 2.54 and 

2.88 for this group. Large towns are thus usually much more heterogeneous in terms of 

functionality than small medium-sized towns and small towns. The results thus once again 

confirm the aforementioned heterogeneity between the sub-classes of SMSTs, especially large 

towns. However, small towns have such a low standard deviation and thus less heterogeneity 

that no further spatial differences are to be expected for this town size group. 

 

Population 
economy science transport culture 

mean max stdev mean max stdev mean max stdev mean max stdev 

5,000 - 

20,000 
-0.02 23.75 0.31 -0.01 19.31 0.26 -0.01 37.48 0.60 -0.02 22.09 0.42 

20,000 - 

50,000 
0.05 7.36 0.48 0.07 63.33 1.24 0.11 43.15 1.29 0.09 12.45 0.73 

50,000 - 

100,000 
0.56 53.52 2.54 0.36 74.16 2.88 0.54 61.82 2.87 0.79 41.94 2.41 

total 

SMSTs 
0.03 53.52 0.70 0.02 74.16 0.90 0.05 61.82 1.03 0.05 41.94 0.77 

500,000 

and more 
20.26 148.23 25.70 15.63 149.29 25.47 13.42 143.27 22.98 20.78 92.94 23.78 

total 

(all classes) 
0.00 148.23 1.00 0.00 149.29 1.00 0.00 143.27 1.00 0.00 92.94 1.00 

Table 3 – Mean, maximum and standard deviation of metropolitan subfunctions by town and city size class 

 

Figure 3 shows the functional differentiation depending on the town size class and 

location within or outside a metropolitan area. The arithmetic mean values for each 

subfunction are shown (for mean index values above 0). The larger the section, the more 

pronounced the respective subfunction. 
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Figure 3 – Average index size of metropolitan subfunctions in towns with different size classes and locations within and 
outside metropolitan areas. Source: authors’ illustration 

 

While all five metropolitan subfunctions have a clearly pronounced index value for larger 

towns (with culture being the most pronounced and politics the least pronounced), an average 

of only four subfunctions are pronounced for the size class of smaller medium-sized towns. 

Here, the policy subfunction is absent and the transport subfunction is the most pronounced. 

It is striking that, on average, no substantial metropolitan functions are to be found in small 

towns. From the 12,000 small towns (Table 1), only 1,643 (Table 2) have any metropolitan 

functions at all.  

The bottom row in Figure 3 thus shows: on average, only larger towns have a complete 

profile of metropolitan functions; smaller medium-sized towns still have a comprehensive 

profile of metropolitan functions (with four of five subfunctions, without the subfunction of 

politics); and, on average, small towns do not have a metropolitan function profile. 
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Functional patterns in small and medium-sized towns of different location types in 

Europe 

Based on the results described so far, the last step of the analysis involves differentiating 

between the locations of the small and medium-sized towns within and outside metropolitan 

areas. The delimitation of metropolitan areas can be seen in Figure 2. The results of 

differentiating metropolitan functional patterns by location within and outside metropolitan 

areas are shown in the top two columns of Figure 3. As in the previous analysis on metropolitan 

functional patterns in all European small and medium-sized towns, no comprehensive 

functional patterns for small towns can be identified through this differentiation.  

It is striking that in the small medium-sized towns the subfunction science is only 

substantially pronounced within metropolitan areas, while the subfunctions economy and 

culture are more pronounced outside the metropolitan areas. In contrast, in the large towns 

all subfunctions are more pronounced within the metropolitan areas, whereby the difference 

is very small for the culture subfunction and very large for the science subfunction. For the 

subfunction politics, the small number of cases is not sufficiently significant.  

Thus, this step of the analysis confirms that larger towns have a more comprehensive 

profile of metropolitan functions than smaller medium-sized towns. In both size classes, the 

towns within metropolitan areas have a more comprehensive functional profile than the towns 

outside metropolitan areas.  

Figure 4 shows the spatial distribution of the metropolitan subfunctions economy (map 

A), science (map B), transport (map C) and culture (map D), differentiated by town size class 

(squares show large towns with 50,000 and 100,000 inhabitants, circles show small medium-

sized towns with 20,000 to 50,000 inhabitants and triangles show small towns with 5,000 to 

20,000 inhabitants) and location within or outside metropolitan areas (metropolitan areas 

are coloured dark grey). The larger the symbols, the more pronounced the respective 

subfunction.  
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Figure 4 – Spatial distribution of metropolitan subfunctions in Europe, differentiated in town size classes and locations 
within and outside of metropolitan areas. Source: authors’ illustration. Note: parts of Turkey are cut off here for display 
reasons 

 

In addition to confirming the previous findings (e.g. high importance of the subfunction 

culture also outside the metropolitan areas), some differences also become apparent with 

regard to the situation in Europe:  

- The significance of the subfunction economy for small and medium-sized towns 

outside metropolitan areas that has been established so far is mainly due to the 

distribution in Scandinavia (where there are also comparatively few large cities). In 
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the rest of Europe, predominantly small and medium-sized towns within metropolitan 

areas are economically strong. Otherwise, in some southern and eastern European 

countries the subfunction economy is located almost exclusively in the large cities 

(cities with more than 100,000 inhabitants are not shown here). 

- Medium-sized towns in the “blue banana” in western and central Europe are 

particularly important for the subfunction science. Small and medium-sized towns in 

Scandinavia, but also in parts of France, for example, are again important, albeit to a 

much lesser extent. 

- With regard to the transport subfunction, mainly port towns outside metropolitan 

areas exhibit comparatively outstanding functionality. 

- Respecting the subfunction culture, there is a rather equal distribution of significant 

small and medium-sized towns in Europe; this also corresponds with the previous 

findings. 

The comparative presentation of the subfunctions in connection with their location in 

Europe shows that the heterogeneity of the small and medium-sized towns attested to at the 

beginning can also be explained by the different urban systems and variations in the definition 

of LAUs within Europe. In the Scandinavian countries, there are significantly fewer large cities 

than in Germany, France or Italy, for example, due to the smaller total population. 

Nonetheless, in the latter countries as well as in the Scandinavian countries, a similar number 

of metropolitan functions are located in the large cities (on average positive index values of 7 

to 8 per large city). However, in Germany (80 percent) or Italy (71 percent), the majority of 

metropolitan functions are located in large cities. Small and medium-sized towns are less 

significant (Germany 19 percent of metropolitan functions; Italy 27 percent). In contrast, in 

Denmark (56 percent), Sweden (51 percent) and Norway (50 percent), for example, only about 

half of the nationwide metropolitan functions are located in large cities and the other half are 

mostly located in small and medium-sized towns (Sweden 49 percent, Norway 47 percent and 

Denmark 44 percent). The absolute importance of large cities in the countries mentioned here 

is thus comparable on average. The relative importance in the Scandinavian countries, 

however, is much lower in favour of small and medium-sized towns.  

 

Discussion and conclusion 

Metropolitan regions play an important role in European spatial development (Salet et 

al., 2003; Salet et al., 2015). In many countries – such as Germany (Diller & Eichhorn, 2022; 

Growe, 2018), France (Lefèvre, 2003; Savini, 2012), Italy (Gualini, 2003) and Sweden 

(Hårsman & Olsson, 2003) – they are seen as key drivers of economic development and 

(continue to be) regions with migration gains at the expense of more rural regions (Eurostat, 

2022).  
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However, metropolitan functions are also located outside the metropolitan areas and 

beyond the core cities in small and medium-sized towns. Their role in the urban system is 

characterised by a very different development of metropolitan subfunctions. For large towns, 

this study reveals many starting points for the further development or promotion of 

metropolitan functions, both within and outside metropolitan areas. A differentiated picture 

emerges for small medium-sized towns. Within metropolitan areas, the subfunctions of 

science and transport are the main strengths of small medium-sized towns, which offer 

starting points for a “strengthen the strengths” approach. Outside metropolitan areas, the 

subfunctions of economy and culture are the main points of departure for small medium-sized 

towns. 

 

Reflection in the context of theory 

In line with the theoretical debates presented above, two central findings can be 

summarised. First, a positive correlation between settlement size and the metropolitan 

functions located within them can be seen in all steps of the analysis: the larger the place, the 

stronger the expression of metropolitan indices (total index as well as sub-indices) in the cities 

and towns. This shows the validity of the conceptualisation of metropolitan functions in the 

BBSR study from 2011 and, furthermore, the validity of the indicators used there to measure 

metropolitanity. The functions were conceptualised to capture particularly high-ranking 

functions of cities and indicators were chosen that are primarily located in large cities and 

metropolises (BBSR, 2011; Blotevogel & Schulze, 2009; Volgmann, 2013). This is confirmed 

by the analyses in this paper.  

Second, an analysis of the location of the valid metropolitan indices in the European urban 

system shows that high-ranking urban functions are also located in small and medium-sized 

towns, both within and outside metropolitan areas. With regard to the localisation of 

metropolitan functions in small and medium-sized towns, it can be observed that medium-

sized towns in particular play a role as locations of high-ranking functions. On average, small 

towns are only the locations of limited metropolitan functions in the European urban system.  

 

Borrowing size effects within metropolitan areas 

When comparing the location of metropolitan functions in small and medium-sized towns 

within and outside metropolitan areas, reference can be made to the debate on borrowing size 

and the agglomeration shadow (Meijers & Burger, 2017, 2022). 

Borrowing size effects are particularly evident for large towns. Here, potential borrowing 

size effects can be observed for all five subfunctions. Within metropolitan areas, large towns 

with populations between 50,000 and 100,000 inhabitants are thus to be regarded as 

substantial functional locations in the European urban system.  
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This is somewhat more differentiated for small medium-sized towns. The subfunctions 

transport and science are also characterised by potential borrowing size effects. These 

subfunctions are more pronounced in small medium-sized towns within metropolitan areas 

than in small medium-sized towns outside metropolitan areas. Particularly impressive is the 

subfunction science, which is located in this size class exclusively within metropolitan areas. 

For transport and science functions, small medium-sized towns benefit from a close spatial 

proximity to large centres in metropolitan areas. However, agglomeration shadow effects can 

be seen for the subfunction culture and especially the subfunction economy in the size class of 

small medium-sized towns. These two subfunctions are more pronounced in small medium-

sized towns outside metropolitan areas than within them. In metropolitan areas, these 

medium-sized towns suffer from the spatial proximity of larger centres and thus the good 

accessibility of various high-ranking cultural institutions in such metropolitan centres. Small 

medium-sized towns can thus occupy an important position in the European urban system for 

the functions of culture and economy, especially outside metropolitan areas, and serve as 

anchor points for spread effects (Volgmann & Rusche, 2020). At the same time, there are clear 

differences between countries and their urban systems, as the greater importance of small and 

medium-sized towns in Scandinavia shows.  

 

Methodological reflections 

After the discussion of the substantive results, we want to point out some key 

methodological limitations. The starting point for the empirical findings presented here was 

spatially differentiated data on metropolitan functions. In the European urban system, 

however, small and medium-sized towns also assume supply functions with regard to services 

of general interest (they are also classic central places, see Terfrüchte & Flex, 2018; Terfrüchte, 

2022) and they are labour market centres. Some of the usual high-level supply functions 

(Terfrüchte, 2022, p. 118) are also metropolitan functions (especially culture and 

science/research). Whether and how the location of small and medium-sized towns also 

potentially influences their function as central places or employment centres (see the 

discussions on agglomeration shadow and borrowing size) cannot be answered here. 

Furthermore, the different administrative structures of the European countries pose problems 

for comparative research across Europe, since even the Local Administrative Units – as shown 

by the examples of the UK and Ireland – do not represent a suitable spatial reference for urban 

system research. And also, some of the countries included here and even certain federal states 

(for instance in Germany as a result of different territorial reforms) have by definition much 

larger LAU units than others.  
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Further need for research 

Based on the results of this paper, further research needs can be identified in three areas 

in particular: first, more in-depth research on borrowing size and agglomeration shadow 

effects; second, investigation of the role of other town and city size classes in the European 

urban system; and third, work on the relative importance of SMSTs.  

First: potential borrowing size effects and agglomeration shadow effects were identified 

for small and medium-sized towns in the European urban system. With regard to this 

discussion thread, it would be desirable to further analyse such effects in small and medium-

sized towns by recording the actual networking of small and medium-sized towns with the 

metropolitan centres. More information on the interconnectedness of small and medium-

sized towns with the metropolitan cores could provide information on actual borrowing size 

and agglomeration shadow effects. In the literature, linkages between cities are mentioned as 

a prerequisite for the emergence of borrowing size and agglomeration shadow effects. The 

dataset used in this paper only allows indications of potential borrowing size and 

agglomeration shadow effects. 

Networking and accessibility between settlements both of the same size class and also of 

different size classes can be examined using regional polycentricity patterns in connection 

with the specific functionality of interest. Especially against the background of the 

heterogeneity of large towns, a further differentiation of this town size class is necessary since 

the number of inhabitants alone cannot be used as an explanation for the observed functional 

patterns. For example, two medium-sized towns of the same size can take on completely 

different roles as functional locations if one city is the sole centre in a region and the other city 

is located in the direct vicinity of one or more large cities (Growe & Terfrüchte, 2023). The 

findings presented here on the relatively high importance of small and medium-sized towns 

in Scandinavia already suggest such spatial-functional differences. 

Second: the spatial focus of this article is on small and medium-sized towns in Europe. 

Between these town size classes and the metropolitan cores (mostly over 500,000 

inhabitants), other city size classes are relevant to urban systems research. Particularly with 

regard to metropolitan functions, the discourse in Germany on regiopolises shows that larger 

towns or smaller large cities can have functionally complex profiles which correspond, on the 

one hand, to metropolitan functions in the sense of high-ranking, sometimes global functions 

and, on the other hand, to supply functions in the sense of the central-place system, e.g. 

through hospitals and administrations (Aring & Reuther, 2008; Growe & Terfrüchte, 2023; 

Terfrüchte et al., 2021). This city size class of regiopolises has so far received little attention in 

European contexts. The size class of small towns should therefore also be taken up in 

comparative urban system analysis in order to better understand the functional profiles of the 

various town and city size classes in their specific features.  
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Finally, with regard to population size, we have deliberately not presented the data as a 

ratio (e.g. per 1,000 inhabitants), as we are interested in the absolute performance of the 

SMSTs for this paper. This is mainly because very small LAUs would perform much better 

relative to population, even if they had the same absolute functionality as LAUs with a larger 

population. An alternative to this would be the operationalisation of a genuine hinterland 

significance (co-supplying function), as Christaller assumes for central places (Terfrüchte & 

Flex, 2018); indeed, for metropolitan and central place functions, there are first valid empirical 

findings for the German urban system (BBSR, 2023). 

 

Implications for spatial planning and development 

Based on the realisation that some specific metropolitan functions are located even in 

small towns, there are starting points for policy and planning, especially with regard to cultural 

funding and cultural tourism in small towns. This has also been discussed in some recent 

studies (Rabbiosi & Ioannides, 2022) where culture is identified as a starting point for small 

towns.  

For spatial planning and development, a region-specific view is more relevant than a 

perspective based on a specific settlement size. Due to the spatial proximity of settlements of 

different sizes and functionality, polycentric urban areas with an intra-regional division of 

labour can develop (Growe, 2012a; Münter & Volgmann, 2021). This also provides starting 

points for settlement and transport development (Liu et al., 2016), because depending on the 

spatial and settlement structure in the regions, improvement would need to target networking 

between the regions or the functional cores of the regions, or alternatively networking between 

the core cities with their surrounding areas. The organisation of European funding policy can 

also be targeted at strengthening polycentric regions in order to strengthen networking at 

these different scale levels: the networking of metropolises and large cities in the European 

and national urban systems and the networking of metropolises and small and medium-sized 

towns in the polycentric regions in order to generate spread effects. 
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