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The notion of complementarity in urban networks: 
definition, value, measurement and development  
 
EVERT MEIJERS1 
 
Response paper (Topic II: How can polycentricity of territorial development improve functional 
integration?) presented at the 10th UNECE Conference on Urban and Regional Research, May 
22-23, 2006, Bratislava.  
  
1. Introduction 
 
Polycentricity and the notion of complementarity are very often bracketed together, in particular 
in many policy documents positioning regional networks of cities. Basically, the idea is that in a 
polycentric network of cities each city performs a distinct, specialised role and provides 
specialised services, also to the inhabitants and businesses in the other cities in the network. The 
discussion paper (Maier et al., 2006: 11) presents complementarity as a policy objective: 
‘…polycentricity would require different administrative and organizational structures which could 
support equitable sharing and redistribution of diverse regional resources… In particular, these 
structures would have to devise optimal strategies to balance healthy competition and 
cooperation between cities belonging to a polycentric urban structure. They would have to 
establish complementarity by allocating specific functions to the nodes of such polycentric urban 
regions in order to harness the respective strengths of the participating cities.’ However, it is 
questionable whether complementarity can so easily be developed. In this response paper we will 
explore this issue of complementarity. How should it be defined? Why is it important? How can 
the extent of complementarity in a polycentric urban region be measured? And, how can 
complementarity be enhanced? These four questions will, in the same order, be addressed in the 
next four sections. 
In our elaboration we focus on clusters of cities on the regional scale. Such clusters of cities 
appear as planning concepts in planning and urban and regional development policies in a wide 
variety of European countries including Belgium (‘urban networks’), Denmark (polycentric 
‘National Centres’), Estonia (‘urban networks’), France (‘réseaux des villes’), Germany (‘Städtenetze’; 
some of the ‘Metropolregionen’), Greece (‘Twin poles’), Italy (‘reti di città’), Ireland (‘linked 
gateways’), Lithuania (‘Metropolis Vilnius-Kaunas’), the Netherlands (‘urban networks’), Poland 
(‘duopols’) and Switzerland (‘vernetzte Städtesystem’). In the literature, the label ‘polycentric urban 
regions’ (PURs) seems to have become the most common term used (Kloosterman and Musterd, 
2001; Davoudi, 2003; Parr, 2004). Kloosterman and Lambregts (2001) define the PUR as a 
collection of historically distinct and both administratively and politically independent cities 
located in close proximity and well connected through infrastructure. However, a diversity of 
more or less synonymous concepts has been applied, e.g. ‘multicore city-regions’ (Westin and 
Östhol, 1994), ‘network cities’ (Batten, 1995), ‘city networks’ (Camagni and Salone, 1993), or 
‘polynucleated metropolitan regions’ (Dieleman and Faludi, 1998a). Moreover, in terms of ideas 
on spatial structure and interurban relationships, the polycentric urban region concept builds on 
older concepts such as the ‘dispersed city’ (Burton (1963), ‘Megalopolis’ (Gottmann, 1961) or the 
ideas of Stein and Mumford on ‘The Regional City’ (Stein, 1964). 
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2. A definition of complementarity 
 
In the contemporary debate on the spatial organisation of urban regions much emphasis is put on 
the nature of the functional relationships between cities. It is debated whether or not we are 
witnessing a transformation in spatial structure that can be labelled ‘from hierarchy to network’. 
Polycentric urban regions seem to be at odds with the traditional Christallerian urban pattern 
emphasising hierarchical relationships (Camagni, 1993; Capello, 2000). The clustering of more or 
less similar-sized cities close together and the lack of a clear hierarchy between them seems to 
provide for a completely different urban pattern. It has been suggested that this pattern is 
following a ‘network model’, which conflicts with the central place model (Batten, 1995; Van der 
Knaap, 2002). One of the characterising features of such a network model is the presence of 
complementary relationships between the cities, the other features being the overlapping of the 
functional hinterlands of cities resulting in functional integration and size neutrality, that is a 
relative disconnection between size and function of a city. The latter means that the population 
number of a city no longer determines its basis for activities and functions.  
So, from a theoretical standpoint, it should be argued that a polycentric urban region is not 
necessarily an urban network. It makes sense to distinguish between both concepts. A polycentric 
urban region can be identified more or less by structural characteristics such as the location of its 
cities relative to each other and their size distribution (see Kloosterman and Lambregts, 2001; 
Parr, 2004). Urban networks could be considered an advanced sort of polycentric urban region. 
Polycentric urban regions also qualify for the label urban network when relational characteristics 
as described by the network model of spatial organisation have developed. So, to theoretically 
justify the label urban network, there should be a certain minimum extent of functional 
integration, of a relative disconnection between size and function as well as of complementarity. 
The latter issue stands central here. Now, what exactly is complementarity? 
Though some previous work on conceptualising ‘complementarity’ as an interurban relationship 
has been done (Ullmann, 1956; Lambooy, 1969; Camagni and Salone, 1993), it has remained a 
rather vague concept despite its increasingly frequent, but often casual appearance in both 
academic writings and policy documents. A relatively recent attempt to characterise 
complementarity states that it is the idea that ‘different settlements or regions can fulfil different 
and mutually beneficial roles, through simultaneously embracing the advantages of competition 
but also overcoming the associated disadvantages.’ (Hague and Kirk, 2003). In addition they 
point at the multi-dimensionality of the concept: ‘Complementarity can be about the whole range 
of urban functions, not just business and economic development’. The most common 
interpretation in urban and regional development is that it refers to a division of labour between 
cities in terms of economic activities or urban functions. Here, we define complementarity as a 
result of supply and demand (see Meijers, 2005). For cities in polycentric urban regions to be 
complementary, they need to satisfy two important preconditions: 
1.) There must be differentiation between the cities in terms of urban functions or activities 
taking place in the centre or city. This differentiation can also relate to differences in working 
environments or residential environments. 
2.) The geographical markets of demand for these urban functions/activities or 
environments must at least partly overlap. This means that mere differentiation does not suffice. 
Activities in one city should provide their services also to businesses or citizens located in the 
other city. Businesses and households should consider the working and residential environments 
in several parts of the polycentric urban region with respect to their location decisions. 
For example, two cities are complementary when one is specialised in - for instance – financial 
services and the other one in transportation and logistical services, each also providing these 
services to businesses or citizens located in the other city.   
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3. Value of complementarity 
 
In policy documents, complementarity is generally acknowledged as being of great significance. 
For instance, the ESDP states that co-operation aimed at enhancing complementarity ‘can be 
advantageous for regional development because it improves the range of services offered and the 
economic conditions of a region and thereby increasing its competitiveness’ (CEC, 1999: 64-65). 
Similarly, the CEMAT Guiding principles state that ‘the establishment and strengthening of 
towns increases the complementarity of these towns and crates synergy and economies of scale, 
encourages specialisation and creates benefits for economic competition while avoiding the 
associated pitfalls’ (CEMAT, 2000: 10). From an analysis of economic network theories on 
synergy (Meijers, 2005) it comes forward that complementarity is a main synergy-generating 
mechanism in polycentric urban regions indeed. One of the ideas behind the polycentric urban 
region concept is that it is not one city that provides a complete array of economic functions, 
urban amenities, or residential and working environments, but rather the whole system of cities 
within a region. Such a situation would provide for regionalized agglomeration economies, or 
‘regional externalities’ (Parr, 2004). When two cities complement each other, then the citizens and 
companies in one place can take advantage of the various functions the other city has to offer. 
These functions can then be more specialised, as the demand market on which they build is larger 
given the overlapping of hinterlands. In such a way, companies, residents and also tourists can 
choose from a larger, more specialised and diverse collection of urban functions (consumer 
services, facilities, amenities business services), working environments and residential milieus. In 
other words, complementarity is strongly linked to agglomeration economies. However, recent 
research (Meijers, 2006) on the presence of cultural, leisure and sports amenities in both 
monocentric and polycentric regions shows that agglomeration economies are less present in 
polycentric regions compared to monocentric regions. It was found that the more polycentric the 
region is, the less cultural, leisure and sports facilities are present. Or, the other way around, the 
more monocentric a region is, the more such amenities are present. Hence, a polycentric urban 
region comprised of three cities of say 100.000 inhabitants cannot organise the same support, or 
critical mass, for such amenities as one city of 300.000 inhabitants. The explanation probably lies 
in the fact that duplication of such facilities is high in polycentric urban regions. Three medium-
sized theatres cannot attract the same ‘grand’ theatre productions as a large theatre in a large city 
can. It could be reasoned that enhancing the complementarity within polycentric urban regions 
could close this gap. 
 
4. Measuring complementarity 
 
In Meijers (2005) I present a method for measuring complementarity in quantitative terms. As 
became apparent in the previous section, complementarity can be considered the opposite of 
duplication. Therefore, we need to measure the extent of differentiation between the cities of a 
polycentric urban region. As we saw in section two, this differentiation can relate to a wide 
variety of urban functions. A limited extent of differentiation is synonymous with duplication, 
while a high extent of differentiation is similar to complementarity. The method that can be used 
to explore this differentiation is correspondence analysis. This is a technique to analyse the 
association between rows and columns of a table or matrix by representing the rows and columns 
as points in a low-dimensional Euclidean space (in practice often a two-dimensional plot). 
Categories with similar distributions are represented as points that are close in space, and 
categories that have very dissimilar distributions are positioned far apart. For an extensive 
discussion of correspondence analysis see Greenacre (1993) and Clausen (1998). Though often 
used as a tool to enable the graphic interpretation of complex data, correspondence analysis also 
provides a single statistic that describes the extent of differentiation in the profiles of a group of 
cities. This statistic is called the total inertia. Total inertia is a measure of the extent to which the 
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profile points are spread around a centroid, which represents the average profile. The larger the 
distance of the category points to the centroid, the higher the inertia. The highest attainable 
inertia is equal to the dimensionality of the problem (in our case the number of cities – 1). This 
maximum would be reached if all the cities host completely different functions or activities, 
whereas zero inertia is attained when they all have exactly the functions or activities within their 
boundaries. In reality, values will be far from the maximum, as reaching the maximum value 
would imply, for example, that all schools are located in one city, all supermarkets in another one, 
and all banks in yet another one. In other words, cities have a large component of employment in 
non-tradeable economic activities. Here, we will present some results on the division of labour, 
or the spread of economic activities over the main cities of a classic polycentric urban region: the 
Randstad (Amsterdam – Rotterdam – The Hague – Utrecht) in the Netherlands, See Figure 1 
(derived from Meijers, 2005).   
 
Figure 1. Cities associated with economic activities in the Randstad, 2002 (percentage of 
inertia explained: 84,2%). 

    
01 Agriculture, hunting and related service activities 61 Water transport 

22 Publishing, printing and reproduction of recorded media 63 Supporting and auxiliary transport activities; travel 
agencies 

23 Manufacture of coke, refined petroleum products and 
nuclear fuel 64 Post and telecommunications 

24 Manufacture of chemicals and chemical products 65 Financial intermediation, except insurance and pension 
funding 

28 Manufacture of fabricated metal products 66 Insurance and pension funding 
35 Manufacture of other transport equipment 72 Computer and related activities 

40 Electricity, gas, steam and hot water supply 75 Public administration and defence; compulsory social 
security 

45 Construction 80 Education 
51 Wholesale trade and commission trade 91 Activities of membership organizations n.e.c. 
55 Hotels and restaurants 92 Recreational, cultural and sporting activities 
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In 2002, the three largest cities, Amsterdam, Rotterdam and The Hague seem to have relatively 
distinct profiles, while Utrecht has a more general and average profile and is, therefore, located 
closer to the origin. Still, Utrecht’s economic profile is more similar to that of Amsterdam than to 
the other cities. Out of the origin it is possible to distinguish three axes in which a number of 
economic activities are grouped that are dominated by one of the three main cities. Amsterdam 
has a relatively dominant position in the commercial services sector. Rotterdam, on the contrary, 
holds a strong position in manufacturing and transport, undoubtedly related to its large port. The 
Hague, the seat of government, is particularly dominant in public administration. While Figure 1 
presents a static picture of the complementarity within a polycentric urban region, it is also 
possible to present a dynamic picture using data for multiple years to see how differentiation 
develops. In the case of the Randstad, the extent of differentiation, and hence complementarity 
in terms of economic profiles is rapidly becoming less. Important to remember is that instead of 
economic profiles of cities, we could have used a wide variety of other variables, for instance 
residential environments, or the education on offer by universities located in a polycentric urban 
region, etc. 
  
5. Conclusion: developing complementarity 
 
The enhancement of complementarity is presented as a main objective of co-operation and 
policymaking for polycentric urban regions. Developing complementarity is a difficult challenge. 
One of the reasons is that it often will mean a radical depart from centuries long policy practice: 
the cities constituting a PUR often share a long history of rivalry and competition. It has been 
suggested that interurban competition leads to duplication rather than complementarity: “The 
most oft-noted drawback of inter-territorial competition is serial reproduction, the imitation and 
replication of the same ideas from place to place” (Malecki, 2004: 1112). Cities tend to market the 
same kind of images (Holcomb, 1994) and copy the same forms of urban redevelopment, 
innovations and investments that have already been proven to make particular cities more 
attractive (Harvey, 1989). Although many close-by cities have nowadays recognised the need to 
co-operate for the sake of international competition, they continue to compete also on the 
regional level, with increasing duplication as a most likely outcome. Another reason why 
developing complementarity is a complex affair is because it involves a wide variety of actors, 
often not within the realm of public administration, with different agenda’s and not committed to 
planning objectives as enhancing complementarity. For instance, the development of 
complementarity in terms of study programmes offered by research universities located in a 
polycentric urban region is in the hands of managers of these universities. Institutions, for 
instance the way the government finances education (in the Netherlands for instance based on 
the number of successful students) often work against complementarity and in favour of 
duplication. Yet another reason hindering the development of complementarity is the absence of 
instruments to do so. Often, polycentric urban regions lack regional organising capacity (Meijers 
and Romein, 2003). Without such regional co-ordination through a more or less institutionalised 
framework of co-operation, debate, negotiation and decision-making on spatial development, 
including mechanisms to reconcile different interests, it is hard to overcome competition. This 
partly explains the failure of earlier attempts to develop complementarity in for instance the 
Randstad (see Zonneveld and Verwest, 2005). 
The situation is not hopeless, though. Regional organising capacity can be developed, and mutual 
trust between the cities enhanced. Small projects related to issues of the spatial allocation of for 
instance some type of urban amenity may pave the way. Also, duplication will be increasingly 
economically inefficient when functional integration and the internal accessibility within a region 
further increase. Institutions that work against complementarity and in favour of duplication can 
be traced and reconsidered. This all would be stimulated by an increased awareness in polycentric 
urban regions of the need for complementarity. This could be achieved through benchmarking 
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polycentric urban regions on the issue of complementarity, also in relation to the economic and 
social performance of regions. In addition, monitoring the gap with monocentric urban regions 
would similarly foster this ‘regional awareness’. 
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