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The distribution of scientific knowledge production is very uneven throughout Europe. 
Sources of inequalities in this spatial distribution are produced through a series of structural 
and dynamic processes which occur at different spatial scales:  

- at national or regional levels, there are different degrees of development and amounts 
of investment, which take place within institutional structures including different roles 
of private and public bodies; 

- at the local level, the activities are concentrated mainly in large cities, because of the 
location of infrastructures and services. Specific processes of agglomeration 
economies do accelerate the processes of emergence and capitation of innovations; in 
parallel, path dependences in universities and firms patterns are part of the learning 
processes which maintain inequalities; 

- in between, new networks for research and cooperation are linking subsets of cities 
within or across national borders. 

 
These three levels are interrelated: the country states develop technological clusters which 
exchange, cooperate and compete in a variety of technological and scientific domains. Even if 
these high tech centres are well integrated in global networks, they still participate of their 
national and institutional system. The aim of the presentation is to show how the emergence 
and the development of research centres and networks are embedded in broader processes of 
transformation of urban structures. Which are the factors that reinforce this interrelation 
between cities and production of scientific knowledge? The question at stake is about the 
cohesion and integration of European territories into a European research space. 
 
This work is the product of many comparative studies of European cities, which reveal the 
large diversity of urban situations (Cattan et al. 1999 ; Rozenblat, Cicille, 2003). We will 
successively describe the location of research activities in cities and the networks linking 
cities through these activities. Their pattern can be enlightened by considering social and 
economic characters of European cities. 
 

1- Research within European cities 
 
Investment in research activities are acting with very different intensities according to the 
countries. European Research Programmes try to stimulate the creation of pluri-national 
research networks at Framework Programs for Research and Technological Development 
(FPs). These scientific networks are encouraging the innovation diffusion among laboratories, 
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and therefore contribute to circulate them from one city to another. The urban agglomerations 
where such networks are located have a broad scientific influence. This is in favour of 
innovation diffusion and integration. But the networks can be more or less loosely connected 
to the local urban economic activities according to the type of linkages that are established 
between firms and universities and research centres (Grossetti, 1998). However, the networks 
that are granted by FPs almost always include private and public laboratories. 
For measuring the degree of involvement of cities within these networks, we have collected 
the addresses of all 35’000 institutions which participate in the about 5’500 research projects 
which were financed by FP5 (from 1998 to 2002). The precise location of institutions is 
registered at the place where the research is done (this is of importance when major 
institutions have many different locations in a single country). The total number of projects is 
enumerated for each city (a laboratory involved in several projects is counted several times) 
(fig.1). 

 
 
At the top of the distribution two cities are much ahead of any other: Paris, with 2340 
collaborations to research networks and London with 1450. At a second hierarchical level are 
Athens (960) and Madrid (911). These cities are all national capitals in highly centralised 
countries, for many activities and research as well. A less high level, including from 500 to 
700 participating laboratories in research networks, includes other large European cities as 
Munich, Copenhagen, Rome, Helsinki, Milan, Barcelona, Stockholm and Brussels. 
 
The city size is then a major factor determining the participation potential in research 
networks. Even the highly specialised university centres outside from large cities like Oxford, 
Cambridge, Uppsala, Heidelberg, Louvain and Gembloux, cannot reach the weight of these 
large metropolis. Indeed, the development of research is supported by a whole set of 
infrastructures and services: besides universities, scientific publishers (highly selective in 
their location), a high cultural level, a good accessibility and a support from industry are 
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major requirements for urban concentration (Rozenblat, Cicille, 2003). This explains why 
even the biotechnologies have very specific urban locations (fig.2 and fig.3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Another example is the concentration of the publishing sector : 43 % of European journals are 
published in United Kingdom. Other important cities in this area are Amsterdam and 
Dordrecht (included in Rotterdam agglomeration) as well as in Switzerland Bâle, and 
Lausanne with a relatively high production compared to its small size. 
 
 

2- Spatial hierarchies of research Urban location  
 
In order to measure the distribution of each of the seven field of the Cordis 5th program 
research, the 35’000 individual organisms were associated with their project thematic. Of 
course some cities are specialized in some specific fields as others are more diversified like 
biggest cities or some big university structure or entrepreneurship milieu. Whereas each 
distribution show a clear representation of big cities, each one seems to relatively favourite 
some particular areas (fig.4). Thus the required one concerning technologies of information 
Society as well as the Competitive and sustainable growth programs relatively seem to 
support the south of the Alps (Milan and Turin), Athens and Munich. These two programs 
which gather technologies of communication on one hand, and biological, medical and 
agronomist of the other, are at the same time the two most important programs by their 
number of projects and their number of participating teams (approximately 10.000 teams for 
each one). However, in a relative point of view (% in total programs) , the Informational 
sciences seems more concentrated inside big cities than the other. In this relative point of 
view, each thematic underline some specific specialization like energy and environment in 
seaports, Competitive and sustainable growth (which support essentially private new 
products) in southern and Western cities, Nuclear energy in Germany, Netherlands and Spain. 
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The individual research network spatial organization is often link to a particular product or a 
specific history. However, the general distribution of each field concentration in the Urban 
system is very classical (fig.5). 

 
 
Indeed, the research fields concentrations are higher than the European Urban 
Agglomerations population hierarchy, especially in the first forty ranks and for Nuclear 
Energy, and Information society technology. The level of each field over-concentration can be 
measured by a “scaling approach” (fig.6). The slope (coef. β or the power of the function) can 
be interpreted like the “elasticity” of the participation of research organisms according to the 
size of the city (Pumain, 2004; Pumain, 2006; Batty, 2006; Pumain, Vacchiani, 2007). A 
slope above 1 show a super-linear relation and an over-concentration process in biggest cities. 
It’s the case of the total research programs as well as the information society projects, the 
projects about Competitive and sustainable research and about Energy Environment.  
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This programs are largely based on Urban improvement of large cities which concentrate the 
biggest negative effects of congestion. This concentration underlines the European awakening 
for environment and sustainable development of their biggest metropolises.  
 
At the opposite, medical and biology of the quality of life program, nuclear program, and 
Reflexive evaluation of research (International role of community research) are more diffuse 
outside big cities. For nuclear research, big centres are located in Munich, Augsburg or 
Stuttgart in Germany, Marseille in France, and Stockholm and Helsinki in Scandinavia. These 
locations are not little nor intermediate cities, but are very competitive in this specialities. 
 
National policies direct very strongly the research location. In each country, the hierarchy 
reflects the cumulated heritage of little and large decision concerning research. The Rank-size 
graphs by country show this differences (fig.7).  
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The national urban system stay a very powerful attractor for innovative activities and the 
curves are in any cases very closed. The differences between them, especially when the 
projects curve is above and parallel to the Urban agglomerations population ones, it means 
that the general implication of research centres of the whole country cities is higher than the 
weigth of this cities in Europe (in order to make the curves comparables, we put on the Y axis 
the shares in the European totals).  
 
 

3- Research networks  
 
Laboratories and/or enterprises collaborate together into technological clusters or through 
space and cite other researches. As Fischer et al. (2005) underlined, maps of patent citations 
show the high degree of spatial concentration of cited scientists or scientists who cite in the 
same urban spaces. Barabasi et al. (2002) explained that scientific networks are some very 
concentrated “small world” because of clusters based on thematic and spatial specializations. 
Through the identification of linkages between laboratories from these collaborations, or from 
quotation in published scientific papers, we may infer linkages which are created between 
cities by the research activities (fig.8).  
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Cooperation links between cities are dominated by the more central ones: Paris and London 
are these cities measured by Betweenness Centrality, i.e. the more numerous shorter paths 
passing by this points. Of course, many links rely each cities to others and this network is 
very dense and formed by many mixed sub-groups. 
 
In particular, we observed that inside every country, cities are clodely linked by European 
projets. For exemple, in Germany, Munich is very central in the organization of national part 
of European research (fig.9). 
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Conclusion 
 
Research network create very complexes and multi-level systems inside European Urban 
Networks. Some properties of hierarchies of the urban systems are more than never very 
relevant. However, every kind of research doesn’t input exactly the same spatial configuration 
and specialization of cities could be shown more deeply. On one hand, specialities and 
especially coupling of specialities, can support urban innovation development. On the other 
hand, the position of each city at the European scale but also in its own country or region can 
underline how spatial diffusion is going on. Spatial diffusion follows different steps between 
geographical levels and between cities closed each other more in topological way than in 
spatial way. In understanding how these networks are evolving inside Urban Systems, we 
surely advance in the prediction of Urban innovation increasing or decreasing from according 
to even small but powerful links in social organizations.  
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