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Chapter 6 
 
Connected Cities in a Polycentric Mega 
City-region: Exploring Intra- and Extra-
Regional Linkages Through Office 
Networks in the Randstad 
 
This chapter has been submitted for publication and is currently under review: 
 
Lambregts, B., Connected Cities in a Polycentric Mega City-region: Exploring 
Intra- and Extra-Regional Linkages Through Office Networks in the Randstad. 
 
It has been slightly edited to fit the format of this book. 
 
Abstract 
This paper takes an innovative approach to exploring intra- and extra-regional 
knowledge relationships in one of Europe’s most considerable and profoundly 
polycentric mega city-regions, namely the Dutch Randstad. It explains why multi-
office advanced producer services firms represent such an interesting category of 
actors when intra- and extra-regional knowledge transmissions are concerned 
and employs interlocking network analysis to map out the office networks of 177 
multi-office advanced producer services firms. In a four-stage process the infor-
mation thus obtained is used to expose some of the Randstad’s more hidden in-
terdependencies and hierarchies. The results display interesting differences 
between the connectivity profiles of the various Randstad cities and hint at the 
existence of a clear hierarchy as far as international connections are concerned. 
The analysis also suggests that for many advanced producer services firms, the 
Randstad does not constitute a single business market but an amalgam of sepa-
rate markets instead.  
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6.1 Introduction 
 
If large city-regions constitute the ‘basic motors’ of the global economy (Scott et 
al., 2001), knowledge is one of the key resources that keep them running (e.g. 
Castells, 1996; Hall and Pain, 2006). In today’s highly globalised and knowledge 
intensive economy, the competitiveness of city-regions, no matter if they are pre-
ceded by the adjective ‘global’ or ‘mega’, is highly dependent on the capacity of 
actors located within them both to generate leading edge knowledge and to access 
knowledge sources located elsewhere in the world. In generating state-of-the-art 
knowledge, after all, city-regions cannot be constantly self-supporting. No matter 
how ‘knowledgeable’ and creative a region’s economic agents are, it is rather 
likely that elsewhere in the world particular pieces of new and valuable knowl-
edge are formed either just a little bit earlier or in just a slightly more advanced 
form. City-regions that combine a strong local knowledge capital base (sustained 
by a healthy ‘local buzz’) with high levels of connectivity to similar regions else-
where in the global economy (‘global pipelines’) have an advantage in this respect 
(Malmberg, 2003; Simmie, 2003; Bathelt et al., 2004).  

Extra-regional knowledge relationships or global pipelines, however, 
must be materialized by actors. Such actors may be many and include universi-
ties, research institutes and firms. Advanced producer services (APS) firms form 
a particularly interesting category among these. Over the past three decades APS 
have become a central and highly knowledge-intensive feature of the economy 
and APS firms have established themselves as active agents in the creation and 
circulation of knowledge in local and regional economies (Coffey, 2000; Sassen, 
2001; Wood, 2002; UNCTAD, 2004). In many of Europe’s city-regions, APS 
now make up 15 to 30% of the local employment base with the highest scores 
reached in such typical global or mega city-regions as South East England, 
greater Paris, the Brussels Capital Region and the Dutch Randstad (Rubalcaba 
and Gago, 2003; EUROSTAT, 2006). These massive accumulations of mass and 
opportunity offer the human resources and the client base that APS firms so 
critically need, and the latter in turn, through their role in investment, innovation 
and technical change, effectively facilitate the continuous adaptation and ad-
vancement of the regions’ production systems. Moreover, the ‘global players’ 
among the APS firms, through their transnational office networks, maintain myr-
iad relations with other centres of knowledge creation across the world (Taylor, 
2004) and as such may be conceived as strongly constitutive to the regions’ ex-
ternal knowledge linkages (Lambregts, forthcoming).  

A second feature of many contemporary city-regions is their tendency to 
develop polycentric characteristics (Hall, 1997; Kloosterman and Musterd, 2001; 
Hoyler et al., 2008). As populations, jobs and other functions continue to dis-
perse and/or re-centralise in new centres and functional relationships and inter-
dependencies continue to stretch and intensify, many city-regions, and especially 
the larger ones, develop into increasingly complex, multi-centred amalgams that 
sometimes even lack a clear urban hierarchy (Hall and Pain, 2006). Such regions 
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are hard to grasp and as such present daunting challenges to scholars, policymak-
ers and those involved in their governance alike. The past decade or so has there-
fore seen a surge in both calls for and attempts to unravel the complexity of such 
city-regions (e.g. European Commission, 1999; Priemus and Zonneveld, 2004; 
ESPON, 2005; Cheshire, 2006; Hall and Pain, 2006).  

Against this backdrop, this article sets out to map the external knowl-
edge relationships maintained by APS firms in one of Europe’s most consider-
able and most profoundly polycentric city-regions, namely the Dutch Randstad, 
and uses the information thus obtained to make some more sense of the region’s 
intra-regional hierarchies and interdependencies. The Randstad is one of 
Europe’s top-five regional economy measured by gross regional product, a major 
APS stronghold, and a particularly multifaceted and well-connected space econ-
omy (Taylor, 2002; Lambregts et al., 2006), and as such makes an interesting case. 
Its intra-regional hierarchies and interdependencies have been explored on sev-
eral occasions (e.g. Kloosterman and Lambregts, 2001; Ruimtelijk Planbureau, 
2006; Meijers, 2007), but never on the basis of the global pipelines maintained by 
APS firms in the region’s various cities. The aim is to find out to what extent one 
or more cities emerge as the knowledge gateways of the region (a hierarchy in 
connectivity) and to establish if there is a division of labour between the cities. 
The article as such intends to kill two birds with one stone. It adds some empiri-
cal content to the body of literature on the role of extra-regional knowledge rela-
tionships in sustaining regional competitiveness and simultaneously offers a 
novel way of viewing and understanding the complexities of polycentric mega 
city-regions, exemplified by the case of the Randstad. 

The article proceeds as follows. First, in order to build the rationale for 
the empirical analysis that follows, the role of APS firms as agents in intra- and 
extra-regional knowledge transfer is explained in some more detail. The next sec-
tion deals with methodology data. The results of the analysis of external knowl-
edge relationships maintained by APS firms in the Randstad are presented and 
discussed in the fourth section. Conclusions and reflections make up the closing 
section.  
 
6.2 APS firms and intra- and extra-regional knowledge transfer 
 
Cities and city-regions accumulate wealth, control and power not only from what 
they statically contain, but also from what flows through them (Hohenberg and 
Lees, 1995; Beaverstock et al., 2000). Whereas previously, passing goods liable to 
toll formed a very lucrative flow category in this respect, in today’s ‘informational 
society’ (Castells, 1996) knowledge has become a, perhaps even the key resource. 
Based on a study of innovative firms in the UK’s Greater South East Simmie 
(2003: 618) argues that ‘[a]s no region has a monopoly on new knowledge, those 
that form nodes in national and international systems of knowledge exchanges 
benefit from both high levels of local knowledge capital and being the first to 
receive and decode new knowledge from other similar nodes’. Obviously, and as 
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noted by Bathelt et al. (2004), these benefits become more substantial as the 
agents that are actually involved in receiving and decoding this knowledge are 
better capable of transmitting the newly acquired knowledge to other actors op-
erating in their direct surroundings. Such agents should thus be capable of: a) 
actually tapping into distant knowledge resources (i.e. have the proper connec-
tions); b) decoding and adapting the knowledge received from distant sources in 
such ways that it becomes locally usable; and c) diffusing the knowledge into the 
regional economy (i.e. passing on the knowledge to other actors).  

There are various groups of agents who dispose of such capabilities, in-
cluding knowledge institutes, multinational corporations of various trades, and 
small and medium-sized enterprises that partake in supra-regional alliance or 
networks of cooperation and exchange. A particularly interesting category is 
formed by the supra-regionally networked advanced producer services firms 
(APS firms). Such firms are defined here as either to have multiple offices across 
a supra-regional territory (e.g. APS multinationals) or to be part of supra-regional 
alliances or collaborative networks. They can be conceived as to produce more 
(in the former case) or less (in the latter case) articulate office networks the scope 
of which may range from regional to global.  

Supra-regionally networked APS firms may be conceived as being par-
ticularly well able to perform the activities (a), (b) and (c) mentioned above. Es-
pecially with respect to the diffusion of knowledge into regional economies, they 
may have an advantage over other categories of agents. This has much to do with 
the particularities of APS production and delivery (e.g. Moore and Birkinshaw, 
1998; Bettencourt et al., 2002; Lindsay et al., 2003) and can be clarified as follows.  

The offices of multi-office or supra-regionally networked APS firms 
produce and deliver advanced producer services mainly (albeit not exclusively) 
for/to a local/regional clientele. This in contrast, for example, to many manufac-
turing firms, who often produce for geographically much wider markets. APS 
offices’ clientele are usually largely locally/regionally defined because of the fact 
that the production and delivery of business services often involve an element of 
client co-production and hence intense, often face-to-face interaction between 
the producing firm and its clients (Bettencourt et al., 2002). During these interac-
tions, the APS offices become familiar with particular parts of their clients’ op-
erational management and acquire knowledge about both best and worst 
practices. Learning APS offices use the knowledge gained through these interac-
tions to improve both their service products and their own operational manage-
ment, so as to remain, at least within their local/regional context, at the forefront 
of developments and ahead of their competitors. In time, APS offices develop a 
body of knowledge which ideally combines a good grasp of their main product 
markets with an intimate understanding of the business practices prevailing in 
their geographical sphere of activity. Within well-functioning APS offices these 
bodies of knowledge evolve continuously and may reflect the state-of-the-art for 
a particular line of business in a particular regional or even national setting.  
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Supra-regionally networked or multi-office APS firms operate in multi-
ple (not seldom dozens) urban and regional economies around the world, includ-
ing those that are widely considered to be in the vanguard (e.g. London, New 
York, Tokyo, Hong Kong, Paris, Chicago, Singapore, Frankfurt, Zürich, etc.). As 
explained, each individual office thrives on a body of in-depth knowledge of 
both its core business and the regional context in which it operates. For each 
office goes that large parts of this knowledge are relevant mainly in the specific 
regional context of that office. However, some parts may be relevant to other 
offices in other regions as well. If the firm as a whole takes seriously the sharing 
of such more widely relevant knowledge across its network (and most APS firms 
do), the individual offices do not depend on locally produced knowledge only, 
but also benefit from the knowledge produced by their colleagues elsewhere in 
the world (Lambregts, forthcoming). Because most of the offices belonging to a 
single APS firm usually operate in the same line of business, they are, as a rule, 
well capable of decoding and – if necessary – adapting the knowledge received 
from their distant colleagues. This, together with the fact that such offices share 
a corporate identity, which increases the likeliness that employees ‘speak the 
same language’ and be willing to make small professional sacrifices for each 
other, makes that these multi-office APS firms and their office networks may 
well be conceived as ‘distanciated’ communities of practice (Amin and Cohendet, 
2004). The relational distance in such corporate APS networks is often much 
smaller than the physical distance, also if face-to-face contact is less than fre-
quent, and may even allow for the transfer of advanced and tacit pieces of 
knowledge (Coe and Bunnell, 2003; Amin and Cohendet, 2004). 

Finally, and again thanks to the nature of APS firms’ operations, APS of-
fices are rather well able to diffuse the knowledge received from elsewhere into 
the local economy and contribute to the competitiveness of the local production 
system. By acquiring, decoding, adapting and assimilating useful chunks of 
knowledge generated by their distant peers, they can offer their own local clients 
services products that are internationally state-of-the-art rather than just region-
ally state-of-the-art. Since the clientele of a single APS office often consists of 
dozens or even several hundreds of firms, the rate of diffusion may be consider-
able. With these internationally state-of-the-art services products the client firms 
in turn should be able to improve their performance as well, and increase their 
competitiveness vis-à-vis regional and extra-regional rivals, even though obvi-
ously, this depends on more factors than the quality of the purchased producer 
services alone. 

Supra-regionally networked or multi-office APS firms may thus be 
viewed as to offer the organizational, the socio-cultural, and through such facili-
ties as dedicated corporate knowledge sharing systems, the physical (or rather: 
virtual) infrastructure for inter-regional knowledge exchange. Moreover, they 
often come with a set of corporate incentives that actually promote active 
knowledge sharing and exchange. The individual offices of such APS firms can 
be conceived as nodes in wider (sometimes global) networks of knowledge ex-
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change while simultaneously constituting key players in their local and regional 
economies. They are the intermediaries, the linking pins between local and supra-
regional circuits of knowledge formation and exchange, and therefore crucial to 
fostering regional competitiveness. The office networks, in turn, may be viewed 
as the ‘global pipelines’ along which information and knowledge travels from city 
to city and from region to region across the world.  
 
6.3 Measuring network connectivity: methodology and data 
 
Interlocking network analysis 
The office networks of multi-office APS firms occupy centre stage in the empiri-
cal analysis that follows below. Based upon the arguments presented above they 
are viewed as a meaningful category of global pipelines (or perhaps better: ‘extra-
regional’ pipelines) and, as demonstrated by the Loughborough Globalization 
and World Cities (GaWC) group (Taylor, 2001, 2004; Taylor et al., 2002), they 
offer useful starting points for estimating linkages between cities and the impor-
tance of a city in terms of its ‘network connectivity’ (Taylor et al., 2006). In order 
to map the extra-regional pipelines maintained by APS firms in the Randstad 
and, subsequently, to find out to what extent one or more cities emerge as 
‘knowledge gateways’ of the region and explore possible divisions of labour be-
tween the cities, use was made of interlocking network analysis. In this analysis, 
multi-office APS firms are treated as the agents that ‘interlock’ cities to form a 
network (Taylor, 2001). Since opening up new offices in new places usually re-
quires considerable investments in time and money and involve quite some risk, 
decisions to do so are generally not made overnight (Beaverstock, et al., 2000). It 
involves amongst others close examination of the potential value of different 
places for the firm’s daily operations and long-term strategies, and the popularity 
of a city among ‘global’ APS firms may therefore be seen as a meaningful indica-
tor for a city’s standing in the world economy (Taylor, 2004). 

To carry out an interlocking network analysis that reveals inter-city link-
ages and estimates connectivity profiles of cities on the basis of APS office net-
works requires the construction of a service activity matrix, V, defined by n cities 
and m service firms. Each cell in the matrix is a service value, vij, that indicates 
the importance of city i to firm j. Importance is defined by the size of an office 
and its functions and the basic premise is that the more important an office is, 
the greater the flow generated through the city will be. From this matrix it is pos-
sible to calculate measures of inter-city links and the importance of a city in 
terms of its links (i.e. network connectivity). A pair of cities is considered to be 
interlocked if they are both home to offices belonging to a single firm. By aggre-
gating the interlocks for pairs of cities a measure of the strength of the links be-
tween cities is obtained. Alternatively, by aggregating interlocks for a single city a 
measure for the importance of a city in terms of its links is produced (interlock 
connectivity). Presenting this measure as a proportion of the city with the highest 
interlock connectivity results in a measure of a city’s network connectivity. It is 
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important to use a large enough number of firms to level out the singularities of 
individual firms in the aggregate results and to provide stable, replicable estimates 
of linkages and connectivities (Taylor et al., 2006).  
 
Data and data collection 
The construction of the service activity matrix required: a) the selection of cities 
for inclusion in the analysis; b) the identification of a good number of multi-
office APS firms; and c) determination of the office strategies of each of these 
firms. These steps were performed in 2004. They are explained below.  
 
Selection of cities 
The specific aim of the analysis (i.e. exploring extra-regional pipelines originating 
from and intra-regional hierarchies between cities in the Randstad) demands that 
a limited number of prime APS centres (i.e. cities) be selected at the regional (i.e. 
the Randstad), the national (i.e. the Netherlands), the European and the global 
scale. To not limit the number of cities would make the exercise highly impracti-
cal since some APS firms have offices in up to several hundreds of cities. The 
matrix would ‘explode’ and eventually contain many rows and columns failing to 
reach the minimum threshold required to perform a meaningful network analy-
sis. Feasibility and insightfulness were considered to be served by selecting a 
dozen or so regional and national APS centres and two dozens of European and 
global centres. The selection of the European and global APS centres was based 
upon earlier work performed by the GaWC group (e.g. Taylor, 2004; see Appen-
dix 1). The selection procedures for the regional and national centres are ex-
plained below. 

The prime APS centres in the Randstad were selected by taking stock of 
both the number of fulltime jobs and the number of firms in the eight APS in-
dustries identified (i.e. finance, insurance, law, accountancy, advertising, man-
agement consultancy, design and logistics management) at the municipal (NUTS 
5) level. Data was taken from the 2002 LISA firms and employment database 
published by Stichting LISA. Municipalities rather than functional urban regions 
were chosen as the spatial units, so as to allow for the analysis of network con-
nectivity at the level of city-regions (e.g. the greater Amsterdam area) as well. 
Unsurprisingly, the aggregate results pointed out that the four largest cities of the 
Randstad (i.e. Amsterdam, Rotterdam, The Hague and Utrecht) clearly stand out 
from the rest. They were followed by a group of eight runner-ups (i.e. Haarlem, 
Amersfoort, Haarlemmermeer, Amstelveen, Almere, Zaanstad, Hilversum and 
Alkmaar), that in turn performed clearly better than all other Randstad munici-
palities, including the fairly large cities of Dordrecht, Leiden and Delft. The 12 
best performers together were selected as the ‘regional’ or ‘Randstad’ APS cen-
tres for this analysis.  

The national APS centres were selected in a similar fashion, but with the 
use of 2002 general employment data collected from Statistics Netherlands in-
stead of the more fine-grained LISA data (an availability issue). It was simply as-
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sumed that outside the Randstad the main employment centres also constitute 
the main APS centres. Subsequently, the 12 main employment centres outside 
the Randstad were selected as ‘national’ APS centres. Figure 6.1 depicts the se-
lected regional and national APS centres. 

  

 
Figure 6.1 Regional (Randstad) and national APS centres selected for analysis 
 
Identification of multi-office firms  
Next, multi-office APS firms with at least one office in one of the 12 selected 
APS centres in the Randstad had to be identified. Since these firms should in the 
end be known by name and www-address (in order to get at their office strate-
gies), the anonymised databases of Statistics Netherlands and LISA were no 
longer helpful and other sources had to be explored.  

Eventually, the GaWC top 100 listing of global service firms (Taylor, 
2004) and the member lists of Dutch sector organisations for each of the eight 
service industries proved to be most fruitful. Checking the web sites of the 
GaWC top 100 firms produced 68 firms with at least one office in one of the 12 
Randstad centres identified. The member lists of sector organisations produced 
another 100 or so suitable multi-office firms. Finally, newspaper articles, listings 
of business conference sponsors and other less obvious sources were searched 
for additional multi-office firms. This round produced yet another dozen or so 
firms, with returns getting smaller the longer the search continued. 

Eventually, the database comprised 177 multi-office APS firms meeting 
the criterion of having at least one office in one of the 12 selected Randstad cen-
tres (Appendix 2). The distribution across the eight APS industries is fairly even 
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(about 20 per industry) with only management consulting being slightly over-
represented (30 firms). It should be noted, however, that the selection is not 
conclusive: certainly there are more multi-office APS firms with one or more 
offices in the Randstad. Nonetheless the 177 selected firms should represent a 
reasonable cross-section of Randstad based multi-office APS firms.  
 
Determination of office strategies 
These firms were then used to fill in the service matrix with (or to be more pre-
cise: the regional, national, European and global service matrices). Firms’ web-
sites were examined to check the presence of offices in the regional, national, 
European and global APS centres defining the four matrices. Simultaneously, the 
importance of these offices was assessed. In principle, every office was valued as 
a standard office, except when it was either a firm’s headquarter (for global firms 
also continental headquarters were valued as a superior offices) or obviously a 
minor office (e.g. in terms of the number of employees). Headquarters were gen-
erally easily identified. The identification of minor offices often proved more 
difficult, which may have resulted in an underestimation of their numbers.  
 
6.4  Extra-regional pipelines and network connectivity in the Randstad 

explored  
 
This section in four stages presents and discusses the results of the interlocking 
network analysis explained above. First, some general findings flowing from the 
data set are presented. Next, the extra-regional pipelines maintained by the of-
fices of the selected 177 APS firms are mapped out and a closer look is taken at 
pipelines originating from the Randstad’s four largest cities. The third stage con-
sists of an analysis of the network connectivities at different spatial scales, and 
aims to discover which cities are best connected at which spatial scales. The sec-
tion concludes with an analysis of intra-regional relationships and a discussion of 
their implications for our understanding of the Randstad.  
  
Cities, offices and strategies 
The 177 APS firms filling the database together operate through 436 front of-
fices in the 12 selected Randstad centres (see Table 6.1). Most firms (69%) have 
an office in Amsterdam. Especially finance, accountancy, advertising and law 
firms appear to feel a strong need for a presence in the nation’s capital. This need 
seems to be less strong for design consultants, insurance companies, manage-
ment consultants and logistic service providers. Almost 43% of the firms have an 
office in the country’s second city: Rotterdam. The city is favourite with design 
consultants, quite popular with accountants and logistic service providers, but far 
less so with advertising firms. About a quarter of the firms find it necessary to 
have an office in Utrecht and/or The Hague. Differences between the two cities 
are small: all sectors have a reasonable presence except advertising and logistic 
services. For the smaller cities, a few outcomes deserve mention. Haarlemmer-
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meer, which is home to the national airport Schiphol, accommodates quite a 
large number of logistic service providers. Amstelveen is second to its bigger 
neighbour Amsterdam for advertising firms and Alkmaar, a modest provincial 
city at the northern edge of the Randstad has a surprisingly large number of ac-
countant firms within its borders. The same is true for Haarlem, located some 20 
kilometres west of Amsterdam.  
 
Table 6.1 Distribution of offices of multi-office APS firms across selected centres in the Rand-
stad 
 
 

 
Acc. 

 
Adv. 

 
Ban. 

 
Des. 

 
Ins. 

 
Law 

 
Log. 

 
Man. 

 
Total 

Amsterdam 18 15 21 9 9 19 11 20 122 
Rotterdam 14 2 8 16 6 9 11 10 76 
The Hague 9 2 7 5 5 6 1 10 45 
Utrecht 9 1 7 5 4 5 3 9 43 
Amersfoort 5 0 5 4 0 0 3 6 23 
Haarlemmermeer 4 1 5 3 1 0 8 2 24 
Amstelveen 3 6 5 0 3 0 1 4 22 
Alkmaar 11 0 5 2 0 1 0 2 21 
Almere 5 0 5 5 0 0 2 3 20 
Haarlem 9 0 5 3 0 1 1 1 20 
Hilversum 1 1 5 0 0 1 2 0 10 
Zaanstad 2 0 4 2 0 0 2 0 10 
Total no. offices 90 28 82 54 28 42 45 67 436 
Total no. firms 23 20 22 23 18 23 18 30 177 
Offices per firm 3.9 1.4 3.7 2.3 1.6 1.8 2.5 2.2 2.5 
Acc = Accountancy; Adv = Advertising; Ban = Banking; Des = Design Consultancy;  
Ins = insurance; Log = Logistic Services; Man = Management Consultancy 
 
Table 6.1 also shows that the various services industries have quite different of-
fice and location strategies. Accountancy firms and banks typically operate 
through quite extended office networks in the Randstad (almost four offices on 
average per firm). At the other end of the range we find the advertising and in-
surance firms. These seldom operate through more than one office in the Rand-
stad area. Advertising firms are almost exclusively located in Amsterdam and 
neighbouring Amstelveen. Insurance companies are more equally spread over 
especially the four largest cities of the Randstad. Law firms appear to follow a 
similar strategy. Although they operate through more offices than insurance 
companies (almost two per firm on average), they strongly prefer to be located in 
one or more of the largest cities (with Amsterdam clearly on top). Design and 
management consultancy firms also tend to operate through multiple offices 
(about 2.5 per firm on average). They have a strong presence in each of the larg-
est cities, but they can be found in smaller centres as well. Logistic service pro-
viders are, unsurprisingly, strongly tied to the region’s largest transport hubs: 
Schiphol airport and the port of Rotterdam.  
 
Extra-regional pipelines 
We now turn to the extra-regional linkages or pipelines maintained by the se-
lected Randstad-based APS firms. As noted, the objective of this analysis is not 
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only to pave the way for a more in-depth analysis of intra-regional hierarchies 
and interdependencies on the basis of external connectivities but also to add 
some empirical content to the emerging debate on the role of extra-regional 
knowledge relationships in sustaining regional competitiveness. Especially to 
serve the second goal, this part of the analysis focuses on international extra-
regional linkages only. Given the fact that the Randstad is home to more than 
50% of the Dutch APS activity (Lambregts et al., 2006), these are on the whole 
considered to be more lucrative channels for knowledge exchange for Randstad-
based firms than national linkages.  
 As explained in the methodological section, the extra-regional linkages 
originating from the 12 Randstad centres are obtained basically by aggregating 
the office networks of the 177 APS firms identified. To keep things manageable, 
only the 25 most important European and global APS centres were incorporated 
as potential network nodes, with nine European nodes doubling as global nodes 
(Annex 1). The mission here is to map out the relative strength of the linkages 
between the 12 selected Randstad centres and the 41 European and global busi-
ness centres and to look in some more detail at the pipelines originating from the 
four largest cities.  
 For the 12 APS centres of the Randstad together, London is, by a mar-
gin, the city with which most linkages exist. New York, Brussels, Hongkong, 
Paris and Madrid follow at some distance (see Figure 6.2). The weakest linkages 
are typically with a number of peripheral European capitals and ‘smaller’ regional 
cities such as Athens, Rome, Miami, Düsseldorf and Copenhagen, with the 
strength of the weakest link (to Copenhagen) measuring less than 40% of that to 
London.  
 Zooming in on the linkages originating from the four largest Randstad 
centres (i.e. Amsterdam, Rotterdam, The Hague and Utrecht) it is worth men-
tioning that for each of these cities, linkages with London, New York, Brussels, 
Hong Kong, Paris and Madrid are the strongest (but not necessarily in that or-
der). The only minor exception is found in the top-six of The Hague, where 
Warsaw takes the position of Paris. While the top positions of London, New 
York, Paris and Hong Kong (all well-established global APS centres after all) do 
not come as a surprise, and while the same goes for Brussels, the relatively 
nearby ‘political capital of Europe’, the appearance of Madrid in these upper 
rankings is to some extent conspicuous. Tokyo, Frankfurt, Singapore and per-
haps even Milan or Zurich would have been more likely candidates. Perhaps the 
outcome should be read as a telling sign of the city’s undeniable rise as a South-
European/Latin capital.  
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Figure 6.2 Distribution and strength of linkages between the 12 Randstad centres combined 
and a selection of European and global cities (strength relative to the strongest link) 
 
A comparison of the distribution of international linkages originating from re-
spectively Amsterdam, Rotterdam, The Hague and Utrecht with that of the 12 
Randstad centres combined (R-12) reveals some interesting insights (see Figure 
6.3). It appears that relative to the R-12 average, Amsterdam’s orientation – un-
surprisingly – is particularly strong towards what are generally considered the 
world’s main financial and business centres (i.e. London, Frankfurt, Milan, Hong 
Kong, Paris, Singapore and New York). Rotterdam has relatively strong ties with 
London too (again compared to the R-12 average), but also with cities such as 
Chicago, Mexico City, Budapest, Copenhagen, Hamburg and Buenos Aires. An 
explanation for this slightly odd selection of ‘preferred’ cities is not readily avail-
able. It may in part be related to the city’s port functions and the global com-
modity flow and value chain networks it is part of, but another part may as well 
be without explaining factors as from the four cities Rotterdam’s deviation from 
the R-12 average is smallest and perhaps partly the negative resultant of the more 
positive deviations of the other cities. 
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Figure 6.3 International orientations of Amsterdam, Rotterdam, The Hague and Utrecht 
compared to the international orientation of the 12 Randstad centres combined 
 
The orientations of The Hague and Utrecht in turn, differ quite clearly from 
those of Amsterdam and Rotterdam. They are both more strongly oriented to-
wards European cities, with The Hague (the country’s political capital) displaying 
a clear and unsurprising liking for Brussels, and the Eastern European capitals. 
The city’s relative strong ties with Jakarta are probably an echo of the country’s 
colonial history. Utrecht’s profile, from the four cities deviates most strongly 
from the R-12 average. The city shares relatively strong ties with a number of 
‘emerging’ European regional capitals such as Dublin, Berlin and Barcelona and, 
in contrast, maintains relatively weak linkages with established business centres 
such as London, New York and Tokyo. An explanation is not easily given but 
further research could investigate to what extent the city’s many ICT and man-
agement consultancy firms have a role in this.  
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The analysis so far, despite its elementary character, reveals nicely the 
radius and relative strength of the extra-regional pipelines originating from the 
main APS centres of the Randstad. The strongest connections are with the 
world’s largest and arguable most advanced APS centres (e.g. London, New 
York, Hong Kong, Paris, Tokyo) and a number of either very strategic or emerg-
ing centres (e.g. Brussels, Madrid, Singapore, Warsaw). There seems to be little 
wrong with the potential for Randstad APS firms to tap into APS knowledge 
strongholds elsewhere in the world – an observation for which we find support 
in the many connectivity rankings produced by Taylor and his colleagues (e.g. 
Taylor, 2002; 2004), in which notably Amsterdam tends to rank high form a 
global comparative perspective. In addition, the analysis also shows the first con-
tours of a ‘division of labour’ between the four largest cities of the Randstad. 
Below these contours are explored in some more detail.  
 
Network connectivity 
As explained, the data also allows for the estimation of the importance of a city 
in terms of its ‘network connectivity’. Aggregating interlocks for a single city 
produces a measure for the importance of a city in terms of its links. Since in the 
database cities are assigned to four spatial scales (i.e. Randstad, national, Euro-
pean and global) it is possible to estimate the network connectivities for each of 
the 12 Randstad APS centres at each of these scales. 

Figure 6.4 displays the network connectivities of the 12 Randstad centres 
at the regional (i.e. Randstad), national, European and global scales. The scores 
are presented as a proportion of the city with the highest score. Starting with the 
two graphs at bottom, which show the results for the European and global levels, 
it now becomes clear which of the Randstad’s APS centres enjoys the highest 
international network connectivity. Unsurprisingly, Amsterdam presents itself as 
the country’s internationally best-connected city, with Rotterdam following at 
some distance. Utrecht and The Hague are number three and four, again at some 
distance. Noteworthy is also that the minor centres located in the vicinity of 
Schiphol Airport (i.e. Amstelveen and Haarlemmermeer) perform quite well. 
This may hint at internationally networked firms generally seeking proximity to 
the region’s main airport.  

Amsterdam’s clear lead in European and global network connectivity 
without doubt has to do with its popularity as a place of settlement among global 
service firms and their employees (Lambregts and van der Werff, 2004). The fact 
that it is also the largest APS centre and thus has the largest potential for net-
work connectivity plays a role as well. In the previous section we saw that the 
city has relatively strong connections particularly with the world’s largest and 
arguable most advanced APS centres (e.g. London, New York, Hong Kong, To-
kyo, Paris). As such it enjoys great potential for acting as a vital link between 
global APS knowledge circuits and the Randstad economy.  
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Figure 6.4 Network connectivity for Randstad centres at regional, national, European and 
global levels 
 
So while Amsterdam clearly outperforms Rotterdam as the ‘best connected’ city, 
at the European and global scales, the story is quite different at the national and 
regional levels (the upper two graphs in Figure 6.4). Here, Amsterdam and Rot-
terdam go neck and neck, with Rotterdam actually emerging as the best con-
nected city at the national level. Also Utrecht and The Hague are rather well 
connected with other regional and national centres. The difference between these 
two and Amsterdam and Rotterdam is much smaller here than in the case of 
European and global connectivity. From the other Randstad centres it is, quite 
interestingly, the most peripherally located cities of Alkmaar and Amersfoort that 
achieve the highest regional and national connectivity scores. Possibly these are 
located too far away from the four main centres (about 30 km) to be served di-
rectly from them, prompting many a firm to set up shop in one of these cities 
themselves. Amstelveen and Haarlemmermeer loose ground compared to the 
European and global connectivity rankings, which may be viewed as a confirma-
tion of the hypothesis presented above, namely that these centres benefit notably 
from internationally networked firms seeking proximity to Schiphol Airport.  
 A key observation, finally, is that differences in the network connectivity 
scores between the various Randstad centres (i.e. hierarchies) are much more 
pronounced for European and global connectivity than for national and regional 
connectivity. If we associate polycentricity with the absence of strong hierarchies 
(Hall and Pain, 2006), it could be argued that the Randstad is much more poly-
centric as a regional system in its national context than as a ‘mega city-region’ in 
the wider European and global economy.  
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Intra-regional linkages 
Finally, it is possible to actually map the aggregate interlocks for pairs of cities 
inside the Randstad (i.e. the aggregate APS office networks for the Randstad area). 
This enables us to see between which pairs of cities within the Randstad the 
strongest linkages exist. Figure 6.5 learns that the strongest linkages are between 
Amsterdam and Rotterdam. Next are the connections between this pair of cities 
and The Hague and Utrecht. Alkmaar and Amersfoort, located respectively in 
the far north and the far east of the Randstad maintain relatively strong connec-
tions with each of the four largest cities in the Randstad. Note that Amersfoort 
has its strongest links not with nearby Utrecht or Amsterdam, but with The 
Hague. The other minor centres are not particularly well linked to each other 
and/or the larger centres in the region. Minor exceptions are Haarlem and Haar-
lemmermeer that maintain reasonably strong connections with respectively Am-
sterdam and Rotterdam. The strength of all other linkages is less than 60% of the 
strongest link, i.e. the link between Amsterdam and Rotterdam. 

Figure 6.5 Aggregate APS office networks in the Randstad 
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Figure 6.5 suggests that there exists a dense and well-spread network of APS in-
tra-firm connections and thus great potential for exchange between the Rand-
stad’s main APS centres. The strongest links typically occur between the four 
largest cities and not so much between the largest cities and their surrounding 
subcentres and hence can be typified as ‘pan-Randstad’. The layout of this net-
work differs strikingly from, for example, networks based upon commuter traffic 
or shopping patterns in the Randstad. The strongest commuter flows are pre-
dominantly defined at the level of individual city-regions (e.g. greater Amster-
dam, greater Rotterdam, greater The Hague) and ‘pan-Randstad’ commuting is 
(still) a rather insignificant phenomenon (Lambregts et al., 2006; Ruimtelijk Plan-
bureau, 2006). Something similar goes for shopping patterns (Ruimtelijk Planbu-
reau, 2006). While of course APS intra-firm office networks do not need to 
resemble commuter and shopping patterns, the fact that a variety of ‘basic’ func-
tional relationships within the Randstad is predominantly defined at the level of 
city-regions does beg the question if there is more to Figure 6.5 than elucidated 
above. 

First of all, we should recall that the dense network of intraregional APS 
linkages observed is the result of many firms having multiple offices in the Rand-
stad area. Many firms apparently find it necessary to have offices in Amsterdam 
and Rotterdam and often as well in Utrecht, The Hague and/or one or more 
other cities. It is quite straightforward then to focus on the presumed interac-
tions taking place between the offices and to take these as support for the con-
ception of the region as a ‘polycentric system’ the cities of which are more or less 
closely tied to each other through myriad intra-firm connections. This is, how-
ever, but one possible interpretation of the patterns found. From the same prac-
tice among firms to have multiple offices in the Randstad area we may also 
derive that for many firms it is apparently not feasible or attractive to serve the 
entire Randstad area from a single office. While for many firms potential clients 
are spread across the Randstad, it is apparently just too difficult to organise the 
relational proximity that is required for some of APS firms’ most essential opera-
tional activities, notably the acquisition of new business (Lambregts, forthcom-
ing), from just one, strategically chosen location. As such, the region may qualify 
as polycentric in the sense that it is made up of several economic centres, but si-
multaneously it does not function as a system for that it is very hard to serve one 
centre from another. In this interpretation, the Randstad is made up of several, 
on the basis of Figure 6.5 at least four, largely separate business markets. It is 
also this interpretation that helps us to make sense of the relatively strong ‘links’ 
that were found between the relatively peripheral cities of Alkmaar and Amers-
foort on the one hand and the four largest cities on the other hand. While seem-
ingly many firms do find it feasible to serve smaller centres such as Zaanstad, 
Almere, Amstelveen and Haarlemmermeer from their offices in Amsterdam, the 
cities of Alkmaar and Amersfoort are located just so far away from the main cen-
tres as to justify the opening of additional offices. Apparently for some APS 
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firms these cities, like the four largest cities, constitute (small) business markets 
of their own. 
 
6.5  In conclusion: making sense of pipelines, network connectivities and 

polycentricity 
 
This paper set out to make more sense of the intra-regional hierarchies and in-
terdependencies of a polycentric mega-city-region, namely the Randstad. It has 
taken an innovative approach to do so, using interlocking network analysis after 
the example of the Loughborough GaWC group (Taylor et al., 2006). After hav-
ing explained why multi-office advanced producer services firms represent a very 
interesting category of actors when intra- and extra-regional knowledge transmis-
sions are concerned, the intra- and extra-regional, intra-firm knowledge relation-
ships maintained by 177 multi-office APS firms were mapped out and analysed 
in a four-step process. Each of these steps yielded insightful results. Different 
office strategies across different services industries were revealed, and an over-
view was established displaying the relative strength of the linkages (pipelines) 
between the Randstad’s main APS centres and an extensive set of key European 
and global APS centres. The strongest linkages appeared to exist with London, 
New York, Brussels, Hong Kong, Paris and Madrid. In addition, a comparison of 
the international ‘pipeline profiles’ of the Randstad’s four largest cities revealed 
that Amsterdam, the region’s financial centre, has relatively strong links with the 
other financial centres in the world (e.g. London, Frankfurt, Milan, Hong Kong, 
Paris, Singapore, New York) and that The Hague and Utrecht are more strongly 
oriented towards European cities. The Hague (the seat of the Dutch national 
government) maintains relatively strong links with Brussels and some Eastern 
European capitals and Utrecht shares relatively strong ties with a number of 
‘emerging’ European regional capitals such as Dublin, Berlin and Barcelona. Rot-
terdam, finally, appeared to have relatively strong links with a rather mixed bag 
of European and global cities (London, Chicago, Mexico City, Budapest, Copen-
hagen, Hamburg and Buenos Aires). It requires further, also qualitative studies to 
retrieve the rationale behind these differences and to discover whether they really 
point at some ‘division of labour’ between the cities in this respect or are based 
upon chance instead. 
 Quite unequivocal, on the other hand, were the outcomes of the net-
work connectivity analysis, which was performed at four spatial scales (regional, 
national, European and global). High network connectivity basically means that a 
city, in this article through the office networks of APS firms, has relations (pipe-
lines) with a large number of other cities. It appeared that in the Randstad at the 
regional and national scales high levels of network connectivity are typically 
shared among the four largest cities of the Randstad, with Amsterdam and Rot-
terdam being slightly better connected than Utrecht and The Hague. At the 
European and global levels, in contrast, Amsterdam alone stands out as the re-
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gion’s APS-gateway. And although Rotterdam emerged as a good runner-up, a 
clear hierarchy manifested itself.  
  In the last stage, the layout of the firms’ office networks within the 
Randstad was mapped as to disclose the potential for exchange and cooperation 
between APS centres in the Randstad. The strongest links and thus the highest 
potential for exchange typically occurred between Amsterdam, Rotterdam, The 
Hague and Utrecht and not so much between these cities and their surrounding 
subcentres. This finding signals the existence of relationships at the pan-
Randstad level, but simultaneously points at intra-regional fragmentation and 
‘disconnectedness’. After all, from the practice among firms to have multiple 
offices in the Randstad area it may be derived that for many firms it is apparently 
not feasible to service the entire area from a single office and hence that for 
many firms the Randstad falls apart into several, separate business markets.  

All things considered the analysis has provided an unusual but intriguing 
cross-section of what is widely considered an archetypal polycentric global or 
mega city-region (Scott et al., 2001; Hall and Pain, 2006; Hoyler et al., forthcom-
ing). Without providing ‘definitive’ answers as to the question how such regions 
actually work and should be understood, some of their more ‘endemic’ complexi-
ties have been brought to light and, at least to a certain extent, made comprehen-
sible. In order to further establish the importance of what essential has been a 
relational approach to studying the intricacies of a polycentric mega city-region, 
further research, notably of qualitative nature, should be directed at finding out 
exactly what types of knowledge and information are transmitted through the 
office networks of APS firms, how these exchange processes are steered and or-
ganised, and, if it all seems worthwhile, what from a regional policymaking per-
spective can be done to further a region’s capacity to benefit from them.  
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Appendix 1: Cities included in the analysis 
Randstad National European Global 
Alkmaar Apeldoorn Amsterdam Amsterdam 
Almere Arnhem Athens Brussels 
Amersfoort Breda Barcelona Buenos Aires 
Amstelveen Eindhoven Berlin Chicago 
Amsterdam Enschede Brussels Frankfurt 
Haarlem Groningen Budapest Hong Kong 
Haarlemmermeer ‘s-Hertogenbosch Copenhagen Jakarta 
Hilversum Leeuwarden Dublin London 
Rotterdam Maastricht Düsseldorf Los Angeles 
The Hague Nijmegen Frankfurt Madrid 
Utrecht Tilburg Hamburg Melbourne 
Zaanstad Zwolle Istanbul Mexico City 
  Lisbon Miami 
  London Milan 
  Madrid Mumbai 
  Milan New York 
  Moscow Paris 
  Munich San Francisco 
  Paris Sao Paolo 
  Prague Singapore 
  Rome Sydney 
  Stockholm Tapei 
  Vienna Tokyo 
  Warsaw Toronto 
  Zürich Zürich 
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Appendix 2: Firms included in the analysis (n=177) 
Accountancy (23) K+V van Alphen Credit Suisse First Boston 
AGN Int.  Iconmedia / Lost Boys Bank Insinger de Beaufort 
BDO Int.  Pinkroccade Deutsche Bank  
Ernst & Young  Oracle F. van Lanschot Bankiers  
Arenthals Grant Thornton Int.  Ordina HSBC  
HLB Int.  Atos Origin ING Bank  
Horwath Int.  EDS JP Morgan  
KPMG  NTNT / Sylis Rabobank  
MacIntyre Sträter Int.  Yacht UBS AG  
Moore Stephens Int.  DBR WestLB  
Moores Rowland Int. (Mazars)  PerotSystems Fortis Bank 
Nexia Int.  Arinso Int. Dexia Bank 
PKF Int.  Law (23) Credit Lyonnais 
PriceWaterhouseCoopers  Allen & Overy  Nomura 
RSM Int.  Baker & McKenzie  Eiffel 
Summit Int. + Baker Tilly  Cameron McKenna  MLP Int. 
Deloitte & Touche Clifford Chance  Design Consultancy (23) 
Alliot Group Freshfields Bruckhaus Deringer  DHV 
LTB Adviseurs & Accountants Linklaters Alliance  ARCADIS 
BKR International Lovells Boesebeck Droste  Grontmij 
GIBO Groep Loyens & Loeff  OMA 
Stighter & Partners De Brauw Blackstone Westbroek Goudstikker - De Vries 
WEA Accountants Stibbe EEA Architects 
Niehe Lancée Van Diepen van der Kroef Witteveen + Bos 
Logistic services (18) Capra Haskoning 
Bax Global Dijkstra Voermans Advocaten Aronsohn 
ABX logistics AKD Prinsen van Wijmen Van Heugten 
Kühne & Nagel De Raadgevers Tauw 
Traffic / Gondrand NautaDutilh FUGRO 
Wim Bosman Groep Houthoff Buruma Kuiper Compagnons 
Geodis-Vitesse Van Doorne KAW Architecten 
Jan de Rijk Logistics Barents & Krans Oranjewoud 
Exel DLA Arup 
TNT logistics Holland Van Gijzen Claus en Kaan Architecten 
Unicontrol Commodity Norton Rose Rienks Groep 
VOPAK  Simmons & Simmons Tebodin 
Menlo worldwide Insurance (18) BDG 
Hays Logistics Benelux Allianz Group  INCAT 
TMI Integrated Logistics Aviva-Delta Lloyd  Fluor Daniels 
Globalware Solutions Chubb Group  ACE 
DHL Solutions Lloyds  Advertising (20) 
Schenker Prudential  Asatsu DK  
Caterpillar Logistic Services Winterthur  BBDO  
Management Consultancy (30) AEGON  Carlson Marketing Group  
A.T. Kearney  AXA  Leo Burnett (formerly D'Arcy)  
Accenture  Generali Draft Worldwide  
Bain & Company  Eureko/Achmea Euro RSCG  
Booz Allen & Hamilton  Zurich FCB/BK&P  
Cap Gemini Ernst & Young  Erasmus/W&W Impiric/Wunderman  
Deloitte Touche Tohmatsu  Swiss Re JWT  
Hewitt Associaties  Marsh McCann-Erickson  
IBM  Hannover Int. Insurance HDI Ogilvy & Mather Worldwide  
LogicaCMG  AIG Europe Saatchi & Saatchi  
McKinsey & Company  Interpolis TMP  
Towers Perrin  SwissLife Young & Rubicam Inc.  
Watson Wyatt Worldwide  Financial services (22) Wieden & Kennedy 
Twynstra Gudde ABN-AMRO  Lowe 
Berenschot Bank of Tokyo-Mitsubishi  DDB Worlwide 
Getronics Barclays  Grey Worldwide 
ECORYS BNP Paribas  TBWA 
Egon Zehnder International CitiGroup  Publicis 
Boer & Croon / EIM Commerzbank  
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