
Wissenschaftlicher Beitrag

Abstract  On a regional scale, two types of polycentricity 
can be observed. The first involves polycentric metropoli-
tan regions that have evolved in the course of post-sub-
urban development around a previously monocentric city, 
whereas the second type involves neighbouring metropo-
lises evolving into a multi-core polycentric metropolitan 
region due to an increase in the functional interaction be-
tween each other. The German urban system is character-
ised by both types of polycentricity. In this paper I exam-
ine the role of these two types of polycentricity within the 
context of globalisation. I address the question of whether 
individual metropolitan cores and metropolitan cores and 
their associated post-suburban areas share the global func-
tions of a metropolitan region or whether such functions 
are concentrated in a single city within the metropolitan 
region. To this end, I analyse the locations of leading glo-
bal advanced producer service firms in Germany in their 
role as sub-nodes of the world city network. Finally, I dis-
cuss the empirical findings in the context of modelling the 
world city network.
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Die polyzentrischen deutschen Metropolräume 
im World City Network 

Zusammenfassung A uf der regionalen Maßstabsebene 
lassen sich zwei Typen von Polyzentralität beobachten. 

Dies sind zum einen polyzentrische Metropolräume, die im 
Zuge post-suburbaner Entwicklungen im Umland ehemals 
monozentrischer Kernstädte entstanden sind, und zum an-
deren polyzentrische Städteregionen, die sich aus einer zu-
nehmenden funktionalen Verflechtung mehrerer Kernstädte 
in räumlicher Nähe entwickelt haben. Das deutsche Städte-
system ist durch beide Typen von Polyzentralität geprägt. 
In diesem Beitrag wird die Rolle dieser beiden Typen vor 
dem Hintergrund der Globalisierung diskutiert. Es wird 
analysiert, ob die einzelnen metropolitanen Kerne sowie 
der metropolitane Kern bzw. die metropolitanen Kerne und 
ihr jeweiliges post-suburbanes Umland sich die globalen 
Funktionen eines Metropolraumes teilen oder ob sich diese 
globalen Funktionen in einer einzelnen Stadt innerhalb des 
Metropolraumes konzentrieren. Hierzu werden die Stand-
orte der global führenden wissensintensiven unternehmens-
bezogenen Dienstleistungsunternehmen in Deutschland in 
ihrer Rolle als Knoten im world city network analysiert. 
Abschließend werden die empirischen Forschungsergeb-
nisse vor dem Hintergrund der Modellierung des world city 
networks diskutiert.

Schlagwörter  Polyzentralität · Metropolräume · 
World city network · Deutschland

1  �Introduction

The German urban system is characterised by two types of 
polycentricity on a regional scale: post-suburban polycen-
tric regions and multi-core polycentric regions. In this paper 
I examine the role of these two types of polycentricity in the 
context of globalisation.

To this end, I apply the world city network (WCN) model 
built by Peter J. Taylor and the GaWC (Globalization and 
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World Cities) research group. The world city network model 
is an empirical instrument for analysing inter-city relations 
in terms of the organisational structure of the global eco-
nomy. It is built as an interlocking network model for mea-
suring relations between world cities indirectly, using the 
office location strategies of leading global advanced produ-
cer service (APS) firms as an archetypal proxy for world 
city network activities (taylor 2004, p. 60 ff.). In the past 
decade major analyses of the integration of global economic 
centres into the world city network have been conducted. 
however, additional research into the integration of poly-
centric metropolitan regions is needed. This paper aims to 
encourage discussion on the integration of such regions into 
the world city network using German metropolitan regions 
as an example. In particular, I examine whether the two 
types of polycentricity observable on a regional scale differ 
in this respect. in the analyses i apply the world city network 
model in two different manners, focusing on the one hand 
on individual cities within metropolitan regions to show int-
raregional differences with respect to the world city network 
integration, and on the other hand on the external relations 
of metropolitan regions within the world city network.

this paper is organised in four sections. i start by pro-
viding an overview of the literature on the regionalisation 
of metropolises and their evolution into polycentric urban 
configurations as well as on empirical studies applying 
Taylor’s world city network model and addressing aspects 
of polycentricity on a regional scale (Sect. 2). This is follo-
wed by a short introduction to the data and methodology of 
my empirical research (Sect. 3). I then present my findings 
about how Germany’s metropolitan regions are integrated 
into the world city network (Sect. 4), before discussing 
these empirical findings in the context of of modelling the 
world city network and indicating certain needs for further 
research (Sect. 5).

2   Polycentric Metropolitan Regions in the World City 
Network

the spatial rescaling of cities observed over the last few 
decades is the result of a regionalisation and a metropoli-
sation of cities, with today’s metropolises seldom limited 
to the administrative boundaries of the core city. Functions 
important to a metropolis’s economic viability are part and 
parcel of such sprawl, involving not only such land-consu-
ming metropolitan infrastructures as airports, but also increa-
singly functions and business sectors once predominantly 
located in metropolitan cores. This is explainable by the fact 
that certain hinterland areas provide advantages regarding 
accessibility and proximity similar to those found in the 
metropolitan core (Läpple/Soyka 2007, p. 67 ff., 96 ff.; Blo-
tevogel/Danielzyk 2009, p. 22 f.). Debates about the future 

course of globalisation “will almost certainly revolve in part 
around the question of city-regions and their deepening role 
as points at which globalization processes crystallize out on 
the geographic landscape.” (Scott 2001, p. 7).

The regionalisation of metropolises and their evolution 
into polycentric urban configurations can be observed in all 
metropolitan regions. But polycentricity is far from being 
a consistently used term. Many different labels have been 
used to denote and conceptualise polycentric urban confi-
gurations when analysing them at a regional scale, such as 
global city-region (Scott 2001), polycentric urban regions 
(Kloosterman/Musterd 2001; Meijers 2007b) or mega-city 
region (Hall/Pain 2006). All of these conceptualisations cha-
racterise polycentric regions as regions with multiple cities 
and business centres within commuting distance and at least 
one international airport linking the region with other parts 
of the world, though they diverge in detail (Hoyler/Kloos-
terman/Sokol 2008, p. 1055).� In this paper I focus on two 
types of polycentric regions at a regional scale that differ 
from one another according to the way they have developed 
over time (post-suburban polycentric regions and multi-core 
polycentric regions, see Sect. 1 and Blotevogel/Danielzyk 
2009, p. 23 f.).

Post-suburban polycentric regions: As a result of urban 
sprawl, today’s cities are characterised by functional connec-
tions and relationships with their hinterland that are based 
on a division of labour and overlapping network structures 
and space-time-configurations. These lead to the emergence 
of functional “city regions” or “metropolitan regions”.� The 
contemporary metropolitan region is diametrically opposed 
to traditional radial and concentric urban structures, with the 
former suburban hinterland increasingly gaining indepen-
dence from the traditional centre. New centres and nodes of 
activity accrue, and are characterised by different functions. 
Though a region’s traditional centre will maintain its func-
tional predominance, it will no longer dominate the region 
in all central functions. Compared to the traditional centre, 
new centres are more functional and sectorally speciali-
sed with regard to their economic functions. New business 
centres in the hinterland are often located close to airports, 
high-speed train stations or important motorway junctions. 
Cheaper and improved transportation and information and 
technology applications (ICT) now allow for the formation 

�  In addition to this analytical conceptualisation of polycentricity at the 
regional scale, the term is used as a normative planning strategy (e.g. 
European Commission 1999; Davoudi 2003) and on all spatial scales 
from the intra-urban to the global (e.g., Hoyler/Kloosterman/Sokol 
2008; Burger/Meijers 2010).
�  The difference between a “city region” and a “metropolitan region” 
becomes manifest in the importance of the core city or region: Each 
core city is part of a “city region” and if the core city or a region, respec-
tively, has a metropolitan character, it can be described as a “metropoli-
tan region”. In this paper I will focus on metropolitan regions.
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of extended city hinterlands. On the one hand improved 
accessibility leads to the regionalisation of people’s poten-
tial action radius (daily commuting to work, shopping trips, 
etc.), while on the other hand businesses can profit from the 
advantages of proximity and knowledge spill-overs gene-
rated in the region without experiencing the disadvantages 
of the core city (Brake 2005, p. 13 ff.). Thus a metropoli-
tan region may in toto be characterised as a single labour 
market or economic entity. In summary, specialisation and 
the division of labour within a metropolitan region is often 
discussed under the term “post-suburbanisation” (e.g., 
Phelps/Parsons/Ballas et al. 2006). For this reason in this 
paper I will be referring to this type of polycentricity in 
metropolitan regions, i.e., an omnipresent phenomenon in 
the hinterland of all post-industrial cities (Meijers 2007a, 
p. 890), as “post-suburban polycentricity”.

Multi-core polycentric regions: The second type of poly-
centricity in city and metropolitan regions, the multi-core 
polycentric region, is much less common. It evolves from an 
increase in functional connections between several neigh-
bouring metropolises as the hinterlands of the individual 
metropolises becoming increasingly overlapped. Klooster-
man and Musterd define these regions as having the follo-
wing characteristics: They consist of historically distinct 
cores that were independent political entities up to now, 
which are in more or less close proximity (within commu-
ting distance). None of the core cities within these regions 
is clearly predominant from a political, economic or cultural 
perspective. In addition, such regions may contain several 
smaller cities (Kloosterman/Musterd 2001, p. 828). The 
ways such regions have evolved historically are multiface-
ted, but in numerous cases the region offered a locational 
advantage that led to an economic boom during a specific 
economic period. Such regions may, for example, be for-
mer industrial areas in which the core cities emerged in a 
period of rapid industrialisation based on deposits of natural 
resources such as coal or iron ore (e.g., the Ruhr Valley). 
They may also be an agglomeration of seaports, such as 
the core cities of the Dutch Randstad, which experienced 
a boom in the 17th century, or the cities of the Pearl River 
Delta in China, which have grown rapidly in the last decades 
due to their “special economic zone” status. Within multi-
core polycentric metropolitan regions the cities historically 
either performed different functions (e.g., in the Randstad 
with Amsterdam as the financial centre and Rotterdam as 
the main seaport) or the same kind of functions (e.g., in the 
Ruhr Valley) (Kloosterman/Musterd 2001, p. 627).�

�  With regard to content, the two types of polycentricity at the regional 
scale described in this paper have major similarities with the smaller 
scale intraurban and larger scale interurban polycentricity described 
by Kloosterman/Musterd (2001). There is, however, one important 
difference. Kloosterman/Musterd refer to intraurban polycentric deve-
lopments that take place within a single administrative and political 

Globalisation is also leading to new forms of hierarchi-
cal and network developments and to functional different-
iation between cities all over the world (Friedmann 1986; 
Sassen 2001). Metropolises have a strategic importance 
in economic activities and dynamics. In the course of the 
ongoing process of globalisation they are increasingly beco-
ming integrated in complex economic networks, becoming 
the nodes through which the commodity, information and 
migration flows linking up the global economy run (Castells 
1996). Whereas Friedmann’s world city hypothesis (1986, 
p. 70) states that the territory of a metropolis is comprised
not only of the core city itself, but also of its surrounding
economic hinterland, and that, therefore, metropolises are
often de facto polycentric regions, Sassen’s initial global city
approach reveals a new geography of centrality where the
city centres of global cities have become the epicentres of
the global urban network, and yet where they are becoming
increasingly disconnected from their hinterlands (Sassen
2001, p. 21).� Following Derudder’s description, “Sassen’s
focus on centrality leads her to conceptualizing ‘global
cities’ as focal points that operate separately from their hin-
terlands. Friedmann’s focus on the relative concentration of
power, in contrast, implies that a ‘world city’ may consist of
multiple cities and their hinterland that may themselves be
subject to urbanization processes” (Derudder 2006, p. 2034;
see also Thierstein/Lüthi/Kruse 2008, p. 1118).

Building on Sassen’s (2001) initial global city approach 
and her identification of the fact that an advanced produ-
cer service sector (high value-added professional, creative 
and financial services) plays a key role in globalisation 
outcomes, as well as on Castells’ (1996) notion of a “space 
of flows”, Taylor and the Globalization and World Cities 
Research Group (GaWC) developed the model of a world 
city network (WCN), an empirical instrument for analysing 
inter-city relations in terms of the organisational structure 
of the global economy (Taylor 2004). The highly speciali-
sed economic sector of advanced producer service (APS) 
firms, which facilitate production and distribution across the 
global economy, is notably reliant on the urbanisation eco-
nomics (Jacobs 1970) the metropolises generate. To retain 
their major clients, APS firms have themselves globalised, 

entity as well as to spatial units that also comprise administratively  
independent suburbs. In this paper I focus solely on polycentric regi-
ons that comprise several administratively independent municipalities 
(see Sect. 2). Kloostermann and Musterd’s definition of polycentri- 
city also alludes to the idea that the two types of polycentricity at the 
regional level differ in scale and size. Multi-core polycentric regions 
are much larger than post-suburban polycentric regions. Multi-core 
polycentric regions comprise several core cities, each with their own 
post-suburban hinterland that overlaps the hinterland of other core 
cities in the region. Thus, in multi-core polycentric regions both types 
of polycentricity at the regional scale occur.
�  Sassen now similarly recognises that regions may be linked to “glo-
bal circuits” (Sassen 2002, p. 13).
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and now have branches in cities throughout the world. their 
“globality” is part of their identity, and they recruit both new 
clients and highly-skilled professionals in this spirit (sassen 
2001, p. 21; Taylor 2004, p. 57). Communication flows in 
the global economic network do not run between cities, but 
between the APS firms located therein. And thus, the world 
city network model is an interlocking network model that 
measures the relations between world cities indirectly, using 
the office location strategies of leading global APS firms as 
an archetypal proxy for world city network activities (tay-
lor 2004, p. 60 ff.). Major analyses on the integration of glo-
bal economic centres in the world city network have been 
conducted during the past decade. the world city network 
can be understood as a basic methodological framework that 
allows researchers to extend the model in order to address 
specific research issues (see Globalization and World Cities 
research network 2010a; Growe/Blotevogel, Hoyler and 
Lüthi/Thierstein/Bentlage in this special issue).

following sassen’s (2001) initial conceptualisation of 
global cities as focal points that operate separately from their 
hinterlands and ignoring castells’ notion (1989, p. 167) that 
the “space of flows” may be associated with the formation of 
“multifunctional, multinuclear spatial structures”, Taylor’s 
approach focuses on the role of individual cities in the glo-
bal knowledge economy (Hoyler/Kloosterman/Sokol 2008, 
p. 1534). Indeed, up to now, most analyses of the world city 
network have been based on individual cities rather than on 
cities and their wider regional context. aspects of polycen-
tricity at the regional scale in the world city network have 
only been addressed in a handful of still seminal empirical 
attempts.

regional-scale polycentricity aspects in the world city 
network were comprehensively addressed for the first time 
in “POLYNET—Sustainable Management of European 
Polycentric Mega-City Regions” (see Hall/Pain 2006), an 
EU-funded international research programme for eight 
European mega-city regions (South East England, the Rand-
stad, Central Belgium, Rhine-Ruhr, Rhine-Main, Northern 
switzerland, the Paris region and greater Dublin). the 
focus of POlYnet was to extend the scope of the world 
city network model to describe and compare inter-city 
relations within mega-city regions and the connectivity of 
cities in mega-city regions on different geographical scales 
(regional, national, european and global). the results show 
the scale-dependent functional polycentricity of mega-city 
regions, the importance of which, in general, is declining 
the more the scale is shifted from the regional to the global 
perspective: the more global the businesses, the more con-
centrated global connectivity is within these regions. there 
are, however, remarkable differences between the regions 
considered. In the two regions found to be the most poly-
centric on all scales, the rhine-ruhr and the randstad, the 
five best connected cities after the respective leading cities 

Düsseldorf and Amsterdam show, on average, at least one 
third of Düsseldorf’s or Amsterdam’s connectivity at the 
global scale. In the Dublin region on the other hand, they 
only account for a negligible two percent (Taylor/Evans/
Pain 2008, p. 1089).

Building on the POLYNET results, several further studies 
for other regions and countries have been conducted. Tay-
lor/Evans/Hoyler et al. (2009) extended the POLYNET data 
and analysis from the South East England megacity region 
to the whole of the UK. The results not only show how well 
UK cities are linked into the national space economy but 
also identify two distinct regional scale polycentric proces-
ses in the UK: Firstly, a functionally “polycentric megacity 
regional process” out of London is creating new economic 
centres in South East England, and secondly, beyond this 
megacity region a “polycentric multi-city regional process” 
is occurring, which enhances the service capacity of tradi-
tional centres in the UK (Taylor/Evans/Hoyler et al. 2009, 
p. 700). Lüthi/Thierstein/Göbel (2010) extended the POLY-
NET approach by two dimensions in an additional case
study for the Munich megacity region, investigating not
only APS firms but also high-tech firms as another important
sector of the knowledge economy. In addition to investiga-
ting intra-firm networks, they also looked at the extra-firm
networks of these companies along their value chains. With
regard to intra-firm networks (the focus in this paper) the
Munich case study confirmed the POLYNET results, i.e.,
that the functional polycentricity of megacity regions shows
a scale dependency for both APS and high-tech firms. In an
ongoing research project the authors are analysing interlo-
cking firm networks in 337 small-scale Functional Urban
Areas (FUAs) throughout Germany, using a methodologi-
cal approach similar to that used in the Munich region case
study (Lüthi/Thierstein 2009, see Lüthi/Thierstein/Bentlage
in this special issue for initial results).

With regard to regional scale polycentricity, the common 
feature of these research projects is that they measure poly-
centricity within polycentric metropolitan regions by analy-
sing the connectivity generated by the inter-firm networks 
of APS firms between cities or small scale functional urban 
areas located within a larger metropolitan region. They also 
analyse to which extent each of these cities and functional 
urban areas respectively generates connectivity on different 
spatial scales. Additional research into polycentric metrop-
olitan regions in total as potential business locations for lea-
ding global APS firms is needed, however. For this reason, 
in this paper the focus is on the external relations of such 
metropolitan regions and to what extent different parts of 
a metropolitan region (metropolitan core(s) and post-sub-
urban zones) contribute to the region’s level of connectivity. 
This allows me to analyse the influence the two types of 
polycentricity at the regional scale described have on the 
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integration of polycentric metropolitan regions in the world 
city network. In particular, I investigate two hypotheses:

1.  �The post-suburban type of polycentricity tends to be of
little significance with respect to the global connecti-
ons of metropolitan regions. Within these metropolitan
regions, network connectivity is mainly generated in the
metropolitan core or cores.

I specifically formulated this hypothesis in this manner 
because, despite the regionalisation of urban configurations, 
the “metropolitan functions” of such regions remain predo-
minantly concentrated in the core cities (Blotevogel/Schulze 
2009, p. 42 ff).

2.  �The metropolitan cores of multi-core polycentric metrop-
olitan regions share their global connections. From the
perspective of leading global APS firms, in these regions
several metropolitan cores are suitable for linking the
metropolitan region with the rest of the world.

The direction this hypothesis takes is derived from the 
POLYNET results. These show that within multi-core poly-
centric metropolitan regions (in this case: the Rhine-Ruhr 
and Randstad), a number of core cities contribute signifi-
cantly to the region’s connectivity on all geographical scales 
(Taylor/Evans/Pain 2008, p. 1089).

Whether I accept or reject these hypotheses I gain an indi-
cation about how to interpret the role of polycentric regions 
in the world city network and how to improve world city 
network modelling in this respect. Should the first hypo-
thesis be rejected, more attention needs to be paid to this 
subtype of polycentricity when modelling the world city 
network. With regard to the second hypothesis, acceptance 
would indicate a need for further research in this area.

3  �Data and Methodology

I examined the hypotheses about the integration of polycen-
tric metropolitan regions in the world city network using 
German metropolitan regions as examples. This is because 
the German urban system is—to a greater degree than other 
national urban systems—characterised by both types of 
polycentricity and is thus a suitable study area for addres-
sing questions about polycentricity in the world city net-
work. The German urban system is decentrally structured. 
In contrast to national urban systems dominated by a single 
city (such as London in the UK or Paris in France), Ger-
many has a number of major cities, nearly all of which have 
the same importance within the urban system. The polycen-
tric structure of the German urban system is the result of 
a long history of territorial fragmentation and the federal 
organisation of political power (Blotevogel 2002, p. 40 f.). 
With respect to the global importance of German cities, the 

decentralised and polycentric structure of the German urban 
system is reflected inter alia by the decentralised distribution 
of metropolitan functions (see Blotevogel/Schulze 2009; 
Bundesinstitut für Bau-, Stadt- und Raumforschung 2010) 
and by the connectivity figures shown by German cities in 
the world city network (see Hoyler in this special issue).

The world city network model built by Taylor and the 
Globalization and World Cities Research Network (GaWC) 
research group, which I apply during the examination of my 
hypotheses on Germany’s polycentric metropolitan regions, 
is described as an interlocking network model. Networks 
usually consist of two layers (the “net level” and the “node 
level”), whereas an interlocking network is unusual in that 
it has three layers. In the case of the world city network, 
it consists of the network level of the global economy, the 
node level of cities (or in some exceptional cases, functio-
nal urban areas), and, most importantly, the additional sub-
nodal level of APS firms (Taylor 2010b).

The latter are not just an additional level, they define 
the critical level: this is where the agents of network 
formation are found. In the global economy, it is firms 
who are the network makers, not the cities themselves. 
Thus for studying the world city network it is service 
firms that are investigated in order to understand the 
city network as the outcome. (Taylor 2010b, o. S.)

Globalised companies create the network via the workflows 
between company offices throughout the world. These 
workflows are measured indirectly using the office location 
strategies of such companies as a proxy for world city net-
work activities (see Sect. 2). Information on all of a firm’s 
offices is collected from its corporate website. Cities are 
then classified by their importance (“service value”) within 
the firm’s worldwide office network on a scale ranging from 
0 (no office in a particular city) to 5 (corporate headquar-
ters). Based on the assumption that the more important an 
office is in the company’s network, the more workflows it 
will generate, the potential workflows between two offices 
of a firm are calculated as the product of the service values of 
both offices. Next, the potential workflow between a firm’s 
office in a specific city and all other offices of the same firm 
is aggregated. Aggregating these potential workflows again 
for all firms located in a city provides an estimate of the 
workflow relations between cities. Doing this for all cities 
provides an estimate for the entire world city network. And 
thus the analysis is not based on “actual working flows, but 
potential working flows, indirect measures derived from the 
data and the model assumptions” (Taylor 2010b, o. S.).� It 
would seem that the world city network model is a rather 

�  For further details on the methodology of measuring the world city 
network, see Hoyler in this special issue, Taylor (2004) or Taylor/Ni/
Derudder et al. (2010).
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rough proxy for relations between metropolitan regions due 
to the fact that there is a lack of suitable data sources in 
empirical world city research. Most of the data available 
is state-centric and dominated by attribute measurements, 
meaning that little transnational and network data is actually 
available (Derudder 2006, p. 2028 f.). Various researchers 
have tried to overcome this lack of suitable data by resor-
ting to two basic approaches: An “infrastructure approach”, 
based on information on telecommunications or physi-
cal infrastructures, in which there is an emphasis on ana-
lyses based on airline data, and a “corporate organisation 
approach”, in which Taylor’s world city network model is 
a commonly accepted approximation of inter-city relations 
(Derudder 2006, p. 2029 f.).

To date three worldwide data collections and analyses 
have been made by the GaWC concerning the world city 
network. During the last data collection (2008) a matrix of 
525 metropolises around the world and 175 leading global 
APS firms was developed. The firms considered were chosen 
by size and consisted of the top 75 financial service firms 
(banking and finance) and the top 25 firms in accountancy, 
advertising, law and management consultancy respectively 
(Taylor 2010b, o. S.).� While researching the integration of 
polycentric German metropolitan regions in the world city 
network, I analyzed the locations of the leading global APS 
firms in Germany in an interlocking network model similar 
to the one used by the GaWC in 2008. In the case of the 175 
firms considered, our interlocking network model is iden-
tical to the GaWC 2008 model, but the model applied in 
this paper does not cover cities throughout the world, but 
all locations of the 175 firms within Germany.� Of the 175 
original GaWC 2008 firms, 128 currently have at least one 
office in Germany and 192 German cities host at least one 

6 Further results of the 2008 data collection can be found, for example, 
in taylor (2010b) and Taylor/Ni/Derudder et al. (2010).
7 With regard to the two major German banks, the Deutsche Bank and 
the Commerzbank, only regional offices were included in the data 
matrix and not all private customer branches. Company locations were 
collected from the firms’ international and German websites and from 
the Hoppenstedt business database in early 2010.

office of one of the leading global APS firms. This means 
that my analyses are based on a 128 × 192 data matrix.�

My definition of “metropolitan regions” is based on the 
“functional urban regions” (FURs; in German: Stadtregio-
nen) defined by the German Federal Institute for Research 
on Building, Urban Affairs and Spatial Development 
(BBSR). Each functional urban region comprises one or 
more core cities with more than 100,000 inhabitants and 
the corresponding commuter zone defined by a share of at 
least 25% of a municipality’s commuters travelling into the 
core city/cities or the surrounding densely populated com-
munities in 2008.� However, in this paper I do not take all 
functional urban areas into account, but only those with the 
highest connectivity figures, i.e. those that are worthy of 
being characterised as metropolitan. These are referred to 
as “metropolitan regions” in this paper.10 A functional urban 
region consists of two spatial categories. On the one hand 
there is the “metropolitan core” (or cores), on the other hand 
the “commuter zone”, which, according to the theoretical 
findings on polycentric metropolitan regions (see Sect. 2), 
can also be described as the “post-suburban zone”.

I respectively analysed and aggregated the connectivity 
data in two different ways (see Fig. 1).

�  Because I used other cities, my data is not directly comparable to the 
GaWC 2008 data. The methodology is exactly the same, however, and 
although we neglected the global connections of the firms’ German 
offices, the ranking (in terms of network connectivity of the ten best 
connected German cities) included in both datasets is nearly identical. 
My data was therefore deemed suitable for analysing Germany as a 
section of the world city network in my research.
�  When I conducted my analyses (spring 2010), the functional urban 
regions comprised the only nationally comparable demarcation of the 
functional hinterlands of core cities/metropolitan cores. In June 2010 
the BBSR then published a functional demarcation of metropolitan regi-
ons valid throughout Europe for the first time (BBSR 2010). I have not 
yet been able to use this information in this paper, but I assumed there 
would only be negligible differences in the results, as similar metrop-
olitan cores and hinterlands are covered by the two demarcations.
10  In the analyses I either refer to the 15 regions in which the major 
core city has a gross connectivity of at least 1500, or to the 8 regions 
in which the major core city has a gross connectivity of at least 2500 
in analysis I.

Fig. 1  Data aggregation Analysis I: Cities as the starting point Analysis II: Functional urban 
regions as the starting point  
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Analysis I “Cities as the starting point”: Here I look at 
the 192 cities that each host at least one leading global APS 
firm’s office as the starting point of the analysis. I add up the 
network connectivity of all cities located in a metropolitan 
region to calculate the region’s gross connectivity, i.e. the 
metropolitan region’s network connectivity is the accumula-
ted network connectivity of the cities within this region. Ana-
lysis I adopts the city-centred perspective usually applied in 
analyses based on the GaWC model. This analysis is based 
on the assumption that, as every branch of an APS firm com-
municates directly with every other branch of the same firm, 
the level of communication flows is determined solely by 
the importance of an office within the firm’s overall office 
network (service value). This analysis is suitable for sho-
wing the intraregional differences of cities/spatial categories 
within a metropolitan region with respect to their integration 
into the world city network, using the connectivity generated 
by leading global APS firms within a metropolitan region.

Analysis II “Functional urban regions as the starting 
point”: This focuses on the external relations of a metropoli-
tan region, i.e. excluding internal relations within a metrop-
olitan region. In this analysis I assume that within a functional 
metropolitan region (demarcated by commuter flows as a 
proxy for intra-regional relations) there is a hierarchy bet-
ween a firm’s offices: The firm’s most important office within 
a region (in terms of its service value) is the one communica-
ting with offices in other regions, whereas subordinate offices 
within the region only communicate with each other and the 
region’s main office. Thus, all inter-regional communication 
flows only run through the firm’s most important office within 
a region and only this office is included in the analysis.11 This 

11  As many branches are classified with a service value of 2 for a “stan-
dard or typical office of a firm” (Taylor 2010b, o. S.), in many cases 
no single most important office within a company in a region can be 

analysis is suitable for showing to what extent which cities/
spatial categories within a metropolitan region are responsi-
ble for the region’s external relations.

Analyses I and II examine the integration of Germany’s 
polycentric metropolitan regions into the world city network 
from different perspectives. I examine the two hypotheses 
about the integration of post-suburban and multi-core poly-
centric metropolitan regions in the world city network with 
the help of both analyses. They complement each other in their 
validity, with each covering different facets of my research.12

4  �Results

Before interpreting the data for the metropolitan regions 
in terms of the two hypotheses in the next sections, I draw 
attention to Fig. 2, with its focus on individual cities, to 
illustrate the flat hierarchies and polycentricity within the 
German urban system. Figure 2 displays the population and 
relative connectivity of all cities with a relative connectivity 
equivalent of at least 0.2 to that to Frankfurt (Germany’s 
best connected city): Seven cities achieve at least 0.5 of 
Frankfurt’s connectivity and 28 cities at least 0.2.13 Further-
more the chart shows that there is no direct correlation bet-

identified, as two or more offices are often equal. In such cases we do 
not allocate the most important office within a company in a functional 
urban region exactly to one specific city, but only to a spatial category 
(see Figs. 3b and 4b).
12  In Analysis I the overall comparability of our data to the GaWC 
2008 data only exists when analyses refer to individual cities, but not 
for the accumulated regional data.
13  Though the results of the data analyses are broadly comparable to 
the GaWC 2008 results (see footnote 8), the specific connectivity figu-
res are not comparable. In the GaWC 2008 analysis London is the most 
integrated city in the world city network. Frankfurt is ranked 32nd, 
with a relative connectivity to London of 0.5 (Taylor 2010a, p. 24). 

Fig. 2 R elative connectivity 
(2010) and population figures 
(2008) of selected German 
cities. (Data source: Federal 
Statistical Office and author’s 
own calculations)
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ween connectivity and city size in terms of population, with 
Frankfurt, for example, being largely overrepresented with 
regard to connectivity, and Berlin largely underrepresented.

4.1 � Post-suburban Polycentric Metropolitan Regions 
in the World City Network

Figure 2 also shows that all 29 German cities with a connec-
tivity of at least 0.2 compared to Frankfurt are cities with 
at least 130,000 inhabitants (Regensburg is the smallest), 
and all 14 German cities with more than 500,000 inhabitants 
figure among the most connected cities. Generally spea-
king, within Germany the connectivity generated by leading 
global APS firms is highly concentrated in core cities with 
more than 100,000 inhabitants. In 2008 German core cities 

Thus, the connectivity figures in this paper are on a much lower overall 
level than the GaWC 2008 figures.

comprised only 4% of the Germany’s total area, 31% of its 
population and 40% of its employees14, but 81% of gross 
connectivity. These results already indicate that the first 
hypothesis, i.e. that the post-suburban type of polycentri-
cism tends to be of little significance with respect to global 
connections of metropolitan regions, is applicable.

4.1.1 � Analysis I: Individual Cities as the Starting Point

Within the 15 metropolitan regions, 88% of connectivity 
is, on average, assigned to the core cities, with commuter 
zones only accounting for 12%. However, although in gene-
ral the connectivity of commuter zones is only minor, signi-
ficant differences between functional urban regions can be 
observed. Figure 3a shows the accumulated gross connec-

14  Data from Bundesinstitut für Bau-, Stadt- und Raumforschung 
(BBSR).

Fig. 3  Gross connectivity of 15 
German metropolitan regions. 
(a) Analysis I: Accumulated
gross connectivity of cities 
within metropolitan regions, (b) 
Analysis II: Gross connectivity 
of metropolitan regions
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tivity for the metropolitan regions, where a differentiation 
is made between a region’s main core city/cities, other less 
connected core cities and the commuter zone. The analysis 
shows that there are quite a number of metropolitan regions 
that gain connectivity neither from the commuter zone nor 
from other core cities in the region (e.g., the Berlin, Hanno-
ver and Bremen regions) and can thus be characterised as 
monocentric in terms of connectivity generated by leading 
global APS firms. With respect to the post-suburban type 
of polycentricity, Fig. 3a shows that a number of regions 
gain additional connectivity from the commuter zone, such 
as the Rhine-Main, Munich, Stuttgart, Bielefeld and Rhine-
Neckar regions. The influence of this type of polycentricity 
on the network is only minor, however, insofar as the affec-
ted regions can only marginally improve their ranking in 
the network through additional connectivity located in the 
commuter zone.

The pie charts in Fig. 4a give details of the eight major 
metropolitan regions. These charts show which role spatial 
categories (core city/cities and commuter zones) play in the 
connectivity of the metropolitan region as a whole. With 
regard to the post-suburban type of polycentricity, they pri-
marily illustrate the significant regional differences between 
the metropolitan regions, with the Stuttgart, Munich and 
Rhine-Main regions gaining about one-fifth of their connec-
tivity from the (post-) suburban commuter zone. For these 
regions there is no doubt that parts of their hinterland also 
show metropolitan location qualities.

4.1.2 � Analysis II: Metropolitan Regions as the Starting 
Point

Analysis I, in which regions are modelled as the aggregate 
of individual cities, cannot, however, answer the question  
of whether the metropolitan core and the post-suburban 
zones actually share the region’s global functions or whet-
her firms only maintain additional branches within the 
region. The question about the share of connectivity gene-
rated by leading global APS firms within a metropolitan 
region is addressed in Analysis II, in which I treat the func-
tional metropolitan region in toto as a potential location 
for an APS firm and only include the most important office 
of a company within a region in the analysis. Analysis II  
thereby shows a quite different pattern of connectivity than 
Analysis I, as can be seen in Fig. 3b. With regard to the 
post-suburban type of polycentricity, it can be clearly seen 
that there is a lower influence on the region’s connectivity 
in Analysis II than in Analysis I, with the connectivity of all 
metropolitan regions only being affected marginally by this 
type of polycentricity. These results are confirmed when 
looking at the eight major metropolitan regions in detail 
in Fig. 4b. The Rhine-Main, Munich and Stuttgart regions, 
characterised as being post-suburban polycentric in the first 

analysis, generally only have additional branches in the 
commuter zone, with the core cities dominant within these 
regions in terms of connectivity generated by leading glo-
bal APS firms. When branches of the leading global APS 
firms do exist in the commuter zone, they are for the most 
part “back offices” of branches based in the metropolitan 
core(s).

4.2 � Multi-core Polycentric Metropolitan Regions 
in the World City Network

4.2.1 � Analysis I: Individual Cities as the Starting Point

While quite a number of metropolitan regions gain—alt-
hough mostly only to a minor degree—additional connecti-
vity from the commuter zone, few metropolitan regions gain 
connectivity from more than one core city (see Fig. 2a). 
These are primarily the Rhine-Main region, which gains 
connectivity not only from Frankfurt, but also from other 
core cities such as Wiesbaden or Mainz, and obviously 
the Rhine-Ruhr metropolitan region, which gains from the 
accumulation of connectivity from more than five high and 
medium connected core cities (Düsseldorf, Cologne, Dort-
mund, Essen, Wuppertal and others). The result of this cal-
culation, in which the gross connectivity of individual cities 
is simply added together, is that the gross connectivity of 
the Rhine-Ruhr region is nearly twice as high as that of the 
second-placed region, the Rhine-Main region.

When we go into details in Fig. 4a, we see that in the 
Rhine-Main region core cities other than Frankfurt contri-
bute nearly one third (30.2%) of the region’s connectivity. It 
also becomes evident that the Rhine-Ruhr region is a prime 
example of a multi-core polycentric region, with Düsseldorf, 
the most connected city within the region, only accounting 
for 23% of the connectivity of the metropolitan region as a 
whole, and with four other core cities each contributing bet-
ween 7% and 20% of the region’s total connectivity.

We find that multi-core polycentric regions are very rare 
in Germany. Among the fifteen metropolitan regions only 
the Rhine-Ruhr region, the Rhine-Main region and, to a les- 
ser degree, the Stuttgart region can be characterised as being 
multi-cored polycentric. Yet, when this type of polycentri-
city can be observed for a region, it has a remarkable influ-
ence on the region’s gross connectivity, as shown by the 
prime example of the Rhine-Ruhr region.

4.2.2 � Analysis II: Metropolitan Regions 
as the Starting Point

The fact that, similar to the post-suburban type of polycen-
tricity, some of the additional connectivity of a metropolitan 
region is attributable to additional branches of a firm in a 
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Fig. 4  Share of gross connectivity within eight major German metropolitan regions. (a) Analysis I: Share of accumulated gross connectivity within 
metropolitan regions, (b) Analysis II: Share of gross connectivity within metropolitan regions
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region, can also be confirmed for the multi-core polycentric 
regions in Analysis II. The first evidence of this is the fact 
that a noticeable proportion of firms maintain more than one 
office in those metropolitan regions characterised as being 
polycentric in Analysis I. In the Rhine-Main region 16.5% 
and in the Rhine-Ruhr region more than half (51.2%) of all 
firms considered have branches in more than one city within 
the metropolitan region.

Figure 3b shows that the second type of polycentri-
city clearly has a smaller influence on a region’s connec-
tivity in Analysis II than in Analysis I. In Analysis II the 
connectivity of the Rhine-Ruhr region is still much higher 
than the connectivity of Düsseldorf itself, but only on a par 
with the second-placed Munich region and not as exceptio-
nally high as in Analysis I. In all other regions no further 
core city makes any noticeable contribution to the region’s 
connectivity.

These results are confirmed in Fig. 4b when looking at 
the eight major metropolitan regions in detail. In the Rhine-
Main region characterised as being multi-core polycentric 
in Analysis I, for the most part only additional branches are 
located in core cities other than Frankfurt. This infers that 
Frankfurt plays a dominant role within this region in terms 
of connectivity generated by leading global APS firms. In 
Analysis II, only the Rhine-Ruhr region can be characterised 
as being multi-core polycentric in terms of connectivity. As 
the pie chart for the Rhine-Ruhr region in Fig. 4b shows, the 
Rhine-Ruhr region is not dominated by a single metropoli-
tan core. In Analysis II, however, not five but just two core 

cities, Düsseldorf und Cologne, are found to make a sub-
stantial contribution to the region’s connectivity, meaning 
that within the Rhine-Ruhr region Düsseldorf and Cologne 
are the dominant metropolitan cores. In the region’s other 
core cities we mainly only find additional branches of lea-
ding global APS firms.

Thus, for the multi-core polycentric metropolitan regions 
the results are ambiguous, with our analyses showing two 
subtypes of multi-core polycentric regions. On the one hand 
there are multi-core polycentric regions with a dominant 
core. Within Germany there are two metropolitan regions, 
the Rhine-Main and the Stuttgart region, belonging to this 
subtype of polycentricity. In these regions polycentricity has 
only a minor impact on the region’s connectivity as a whole 
(see also Hoyler/Freytag/Mager 2008). On the other hand 
there are multi-core polycentric regions with more than one 
dominant core. Within Germany there is just one metrop-
olitan region of this subtype of polycentricity, the Rhine-
Ruhr region. In this region polycentricity has a considerable 
affect on the region’s connectivity. We will therefore take a 
closer look at this region in the next section.

4.3 � A Closer Look at the Rhine-Ruhr Region

The Rhine-Ruhr region is the archetype of a multi-core poly-
centric metropolitan region without a dominant core, with 
Düsseldorf and Cologne partly sharing their global functions 
(see Fig. 5). Looking just at Düsseldorf, the best connected 
city within the Rhine-Ruhr region, we see that it accounts 

Fig. 5  The Rhine-Ruhr me-
tropolitan region. (Data source: 
Federal Statistical Office; author’s 
own illustration)
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for only 76%15 of the region’s total connectivity, while in all 
other seven metropolitan regions shown in Fig. 4b the domi-
nant core city accounts for between 89% (Stuttgart) and even 
100% (Berlin) of the region’s total connectivity. This indi-
cates that Düsseldorf’s (or more precisely the metropolitan 
Rhine-Ruhr region’s) integration in the world city network 
is considerably underestimated. This is mainly due to the fin-
ding that the division of labour between Düsseldorf (ranked 
81st in the GaWC 2008 analysis, Globalization and World 
Cities Research Network 2010b) and Cologne (ranked 171st 
in the GaWC 2008 analysis), two metropolises with their 
central business districts just 35 km apart (or 35 min by car 
or 21 min by high-speed train), is neglected in terms of their 
global functions when modelling the world city network. 
Findings for the Rhine-Ruhr region also indicate that even in 
this prime example of a multi-core polycentric metropolitan 
region comprising nine core cities that each have more than 
250,000 inhabitants (see Fig. 4), the network connectivity 
generated by leading global APS firms is highly concentra-
ted within the region, although in this case not in one but in 
two dominant core cities. Düsseldorf and Cologne together 
account for 98% of the Rhine-Ruhr region’s total connec-
tivity while all other core cities within the region and the 
commuter zones only account for 2%.

5  �Conclusions

This paper aims to encourage discussion about the integra-
tion of polycentric metropolitan regions into the world city 
network by addressing this aspect exemplarily for German 
metropolitan regions. Looking at the results of the analyses, 
I conclude that the first hypothesis, i.e. that the post-sub-
urban type of polycentricity within a functional metropoli-
tan regions tends to be of little significance with respect to 
global connections of metropolitan regions, is confirmed by 
the two analyses. Even though the region’s traditional cen-
tre(s) no longer dominate the region in all functions (Brake 
2005, p. 13 ff.), they maintain their predominance as the 
preferred locations for highly specialized APS firms reliant 
on urbanisation economics. This especially applies to the 
law firms considered, which are concentrated entirely in the 
metropolitan cores within the eight major metropolitan regi-
ons. In the other four APS-branches considered (financial 
service firms, accountancy, advertising and management 
consultancy) the post-suburban zone accounts for 8 to 14% 
(Analysis I). The second hypothesis, however, which claims 
that the multiple metropolitan cores in multi-core polycen-
tric metropolitan regions share their connectivity, cannot be 

15 27% (Düsseldorf) + 7% Düsseldorf on a par with others (except 
cologne) + 11% (Düsseldorf on a par with Cologne) + 31% (Düssel-
dorf, cologne and others on a par) = 76%.

confirmed for multi-core polycentric regions in general, but 
only for such multi-core polycentric regions without a single 
dominant core (in terms of their integration into the net-
work). The connectivity of multi-core polycentric metrop-
olitan regions without a dominant core is underestimated 
in the world city network, which only looks at individual 
cities and neglects the share of network connectivity bet-
ween the metropolitan cores in this subtype of polycentric 
metropolitan regions. It follows that more attention needs 
to be paid to this subtype of polycentricity when modelling 
the world city network. Though the Rhine-Ruhr region is an 
archetype of a multi-core polycentric urban region without 
a dominant core, with Düsseldorf and Cologne in particular 
sharing their connectivity, it is the only polycentric region 
of this type within Germany. It follows that further research 
is needed in order to investigate how common this subtype 
of polycentricity is throughout the world. It can be presu-
med that multi-core polycentric metropolitan regions with 
no dominant cores in terms of global connectivity are rather 
rare. Similar examples could be the Randstad in the Nether-
lands, the Pearl River Delta and Yangtze River Delta regions 
in China or the San Francisco Bay Area in the USA.

Further research is also needed to investigate how the 
division of labour between Düsseldorf and Cologne in  
the Rhine-Ruhr region (as well as between the metropoli-
tan cores in other multi-core metropolitan regions without  
a single dominant core) can be characterised, i.e. which 
functional specialisation with regard to the Rhine-Ruhr 
region both cities show and why only two of the host of core 
cities in the Rhine-Ruhr region account for the dominant 
share of the region’s connectivity. In general, questions per-
tain to the causes behind such observations and what impact 
the polycentric structure and the division of labour have on 
the region’s spatial and economic development as well as on 
its visibility as a “global city (region)”.

Although the analysis shows that the integration of multi-
core polycentric metropolitan regions without a dominant 
core is underestimated in the world city network, the data 
is not sufficient to be able to ascertain these regions’ actual 
rank within the world city network. This would require both 
a worldwide comparable demarcation of metropolitan regi-
ons and an extended data collection that not only covered 
individual cities but metropolitan regions as well. Such an 
analysis of a world city regions network would require a 
major amount of effort. As the bias in modelling the world 
city network can be assumed to only affect a small number 
of regions, and as the post-suburban type of polycentricity, 
to which the demarcation of the hinterland and the extended 
data collection would mainly apply, only plays a subordi-
nate role, a pragmatic approach would probably be suffi-
cient to better highlight the role of polycentric metropolitan 
regions in the world city network. This could be done by 
investigating which GaWC525-cities are, similar to Düssel-
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dorf and Cologne, characterised by an intraregional division 
of labour with regard to their global connectivity and there-
fore need to be considered in conjunction with each other 
in the world city network. Such an analysis would require 
neither a spatial demarcation of metropolitan regions nor an 
extended data collection.

One point of criticism regarding the Globalization and 
World Cities Research Network model is its focus on 
advanced producer services (APS) and the patterns of their 
inter-urban networks. This view has an Anglo-American 
bias which focuses too much on these advanced producer 
services while overlooking other types of companies for 
instance manufacturing companies that may have a global 
reach (see Robinson 2002). Looking at Germany, the current 
resilience and success of German small and medium-sized 
enterprises on global markets is evidently largely attribu-
table to globalisation processes and could possibly display 
different patterns of transnational networks than those of 
APS firms. A closer look at German small and medium-
sized enterprises and their networks could provide a new 
view on globalisation processes and give research on global 
or world city regions a new twist.

It is furthermore necessary to continue working on the 
fuzzy phenomenon of polycentricism. For Germany, and 
presumably all West European countries, the basic characte-
ristics of polycentricism on a regional scale can be captured 
using the types of polycentricity described. Are these types 
of polycentricity applicable on a global scale, however? 
Post-suburban spatial structures such as “edge cities” (Gar-
reau 1992) occur more often in such countries as the United 
States, and are at least in that country generally, as an 
alternative spatial concept to the central business district,  
significantly larger and more frequently shaped by producer 
service companies than new business centres on the fringes 
of German metropolises (Müller/Rohr-Zänker 2001). This 
would also imply that in these countries the post-suburban 
hinterland might play a significant role in a metropolitan 
region’s global connectivity.
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