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SEARCHING FOR COMMUNITIES  
IN EU FRAMEWORK PROGRAMME NETWORKS 

Structural differences or similarities of large networks like those generated in the 
European Framework Programmes are not obvious at a glance. The cluster identi-
fication algorithm BRIM developed in NEMO reveals thematic communities within 
the bipartite networks of organisations and projects. 

Bipartite networks of organisa-
tions and projects are a better 
representation of collaboration 
networks than (their projection) 
networks of organisations only. 
For these bipartite networks, a 
new algorithm for identifying 
sub-communities has been de-
veloped. The algorithm is ap-
plied to networks derived from 
the EU Framework Pro-
grammes. Community groups 
identified are compared using 
information-theoretic methods. 
In Fig.1, the communities are 
shown as vertices in a network, 
with the vertex positions de-
termined using spectral meth-
ods. Vertex size corresponds to 
intra-community linkage, edge 
width with inter-community 
linkage. The communities can 
be meaningfully differentiated 
with respect to their thematic 
profile resulting from the pro-
jects involved (colour).  

 
Fig.1: Communities in the bipartite network in FP3. [Michael J. Barber, Mar-

garida Faria, Ludwig Streit and Oleg Strogan (2008), Searching for 
Communities in Bipartite Networks, NEMO WP#9] 
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PROJECT PROGRESS 

Newsletter #1/2 has started to draw a picture 
of the main results NEMO has achieved so far, 
focusing on three workpackages (WP 1, WP 3, 
and WP 5). The current newsletter follows up 
and adds an account of the remaining work-
packages (WP 2 and WP 4). 

WP 2 - STRUCTURE AND DYNAMICS OF COMPLEX RAN-

DOM GRAPHS AND ASSOCIATED PROCESSES 

This workpackage aims at developing mathe-
matical tools for precise analysis of the struc-
ture of and dynamic processes on complex 
random networks, having generic features of 
real-world social and economic networks. 
Models of knowledge production and diffusion 
on such networks are implemented and 
matched with the empirical data.  

(a) Different classes of combinatorial struc-
tures, such as generalised plane oriented re-
cursive trees, generalised bucket recursive 
trees, or random bipartite graphs and their 
projections were developed and analysed to 
serve as models for real-world networks. 
Moreover, the mathematical framework of 
information theory and statistics was applied 
to complex networks for obtaining methods to 
characterise such networks structurally. The 
ultimate goal was to develop methods which 
are easily computable (i.e., in polynomial time 
complexity) and lead to a better understand-
ing of information processing in networks.  

(b) In order to understand the differing per-
formance of different networks related to in-
formation propagation, a model of generalised 
epidemic processes was developed. Here, a 
new network indicator, the communication 
index, was introduced and its statistical prop-
erties regarding the diffusion of information 
were studied both analytically and numeri-
cally.  

(c) With the final aim to generate formal mod-
els for knowledge exchange and network for-
mation, a first model of knowledge production 
and exchange was formulated and analysed 
with computer simulations. Hereby, traders 
and givers of knowledge were distinguished, 
yielding interesting results on the effective-
ness of different network architectures: For 
example, networks with structural holes per-
form well, when knowledge is scarce; when 
knowledge is abundant, however, the net-
works with high social capital (high clustering) 
perform well. 

WP 4 - EMPIRICAL NETWORK ANALYSIS  

The aim of this workpackage is to improve 
available data on politically induced R&D col-

laboration networks, to construct different 
types of empirical networks by, e.g., govern-
ance regime, thematic classification, or geo-
graphical characteristics, and to analyse their 
structural properties as well as their temporal 
evolution. To this end, appropriate software 
tools for network investigation and represen-
tation are developed.  

The sysres EUPRO database presently com-
prises information on 50,590 research pro-
jects of the EU FPs and 49,644 participating 
organisations. It contains systematic informa-
tion on project objectives and achievements, 
project costs, project funding, temporal loca-
tion and contract type and provides detailed 
insight on participating organisations including 
the full name, the geographical location, the 
participating department, the contact person 
and the type of the organisation. Thus, the 
sysres EUPRO database represents an invalu-
able source for any kind of empirical network 
analysis within NEMO. Four different lines of 
analysis have been performed up to now:  

(a) Spectral analysis of the networks reveals 
information on the structural characteristics 
and the capacity for flow (of information) 
within the network, and thus allows quality 
considerations for network simulations.  

(b) Similarity measures for graphs and ran-
dom graph families were developed in order 
to find sub-communities and new measures of 
complexity, characterizing the structure of 
large networks.  

(c) Cluster identification and characterization 
algorithms were developed and implemented 
in order to divide the network into distinct 
community groups of high inner similarity, 
which simplifies analysis of the network as a 
whole, and lends insight into mesoscopic 
structures of a network. A new algorithm, 
BRIM, was developed for identifying and visu-
alising communities directly in bipartite net-
works, yielding higher-quality clusters within 
the collaboration networks. The algorithm was 
used to identify communities with respect to 
organisation type and thematic area.  

(d) A spatial analysis of the collaboration net-
works – via a Poisson spatial interaction 
model – revealed geographical and techno-
logical effects on cross-regional collaborative 
activities: Geographical proximity and co-
localisation of organisations in neighbouring 
regions are important determinants of cross-
region collaborations, but less important than 
technological proximity. To a smaller extent, 
R&D collaborations are also impeded by lan-
guage barriers, while foreign partnership in 
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general is a small but observable barrier to 
collaboration. 

 

RECENT NEMO PUBLICATIONS (SELECTED) 
 

The sysres EUPRO database manual 

by Michael Barber, Barbara Heller-Schuh, 
Thomas Roediger-Schluga, and Thomas 
Scherngell (ARC sys)  

Workpackage 4, Deliverable D4.2, submission 
date: 2008-01-29 

In this deliverable we describe in some detail 
the sysres EUPRO database, a novel data 
source on funded research projects of the first 
six EU Framework Programmes (FPs). The EU 
FPs are set up to foster economic competi-
tiveness and to stimulate knowledge diffusion 
across European countries. We shed some 
light on data acquisition and construction as 
well as on some structural properties of the 
database. The sysres EUPRO database is one 
of the key information sources in NEMO, in 
particular for the empirical analysis of network 
structures and network processes within the 
European research area. 

The core data source for the construction of 
the sysres EUPRO database is the CORDIS 
projects database (CORDIS search 2006). It 
contains detailed information on funded pro-
jects and project participants of EU FPs. For 
the funded projects the CORDIS database lists 
information on project objectives and 
achievements, project costs, project funding, 
temporal location and contract type. It also 
provides valuable information on the project 
participants including the full name, the geo-
graphical location, the participating depart-
ment, the contact person and the type of the 
organisation. The sysres EUPRO database 
presently comprises information on 50,590 
research projects of the EU FPs and 49,644 
participating organisations. Considering also 
subentities the number of different organisa-
tions amounts to 55,454.  

 

Modularity and community detection in 
bipartite networks  

by Michael J. Barber (ARC sys) 

Workpackage 4 

Phys. Rev. E 76, 066102 (2007), preprint 
available at arXiv:0707.1616v3 [physics.data-
an] 

The modularity of a network quantifies the 
extent, relative to a null model network, to 
which vertices cluster into community groups. 
We define a null model appropriate for bipar-
tite networks, and use it to define a bipartite 
modularity. The bipartite modularity is pre-
sented in terms of a modularity matrix B; 
some key properties of the eigenspectrum of 
B are identified and used to describe an algo-
rithm for identifying modules in bipartite net-
works. The algorithm is based on the idea that 
the modules in the two parts of the network 
are dependent, with each part mutually being 
used to induce the vertices for the other part 
into the modules. We apply the algorithm to 
real-world network data, showing that the 
algorithm successfully identifies the modular 
structure of bipartite networks. 

 

Determinants of collaboration in Euro-
pean R&D networks: Empirical evidence 
from a binary choice model perspective  

By Manfred Paier and Thomas Scherngell 
(ARC sys)  

Workpackage 1, April 2008 

Available at SSRN:  
http://ssrn.com/abstract=1120081 

We adopt an econometric perspective to iden-
tify determinants of link formation, including 
various actor characteristics, relational and 
network effects as well as geographical ef-
fects. We employ a binary choice model esti-
mated by means of logistic regressions, with a 
dependent variable that represents the estab-
lishment of a formal cooperation between two 
organizations in FP5. We use data on EU FP 
projects from the sysres EUPRO database and 
from a representative survey of FP 5 partici-
pants.  

The study produces statistically significant 
evidence that R&D collaboration choices of 
organizations participating in European FPs 
are affected by geography, FP experience and 
relational factors including network character-
istics. Thematic proximity matters more than 
geographic proximity, while most influential 
for collaboration appears to be prior acquaint-
ance of the actors. Also, network effects sig-
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nificantly determine the collaboration choice, 
but to a slightly smaller extent than geo-
graphical effects. 

 

Integrated Projects in FP6: Intra-project 
linkages and project performance 

By Petra Wagner-Luptacik, Barbara Heller-
Schuh, Manfred Paier, and Jeannette Müller 
(ARC sys). 

Workpackage 1, Milestone 1.3b, NEMO Work-
ing Paper #8, September 2007 

In a case study approach, qualitative and 
quantitative research revealed stylised facts 
on intra-project linkages and project perform-
ance, thus representing a valuable comple-
mentary data source to the large-scale col-
laboration data. According to this, real life 
projects are often not fully connected net-
works but may – dependent on project size – 
consist of several weakly interlinked cliques, 
especially regarding the joint production or 
exploitation of knowledge. 

 

The Degree Distribution of Thickened 
Trees 

By Matthias Dehmer, Michael Drmota, Bern-
hard Gittenberger, and Alois Panholzer (Vi-
enna University of Technology) 

Workpackage 2, NEMO Working Paper #9, 
October 2007 

We develop a combinatorial structure to serve 
as model of random real world networks. 
Starting with recursive trees or their variants 
known in the combinatorial literature we sub-
stitute the nodes by more complex graphs. In 
such a way we obtain graphs having a global 
tree-like structure while locally looking clus-
tered. This fits with observations obtained 
from real-world networks. 

 

Random Bipartite Networks and their 
Projections 

By Michael Drmota, Bernhard Gittenberger 
(Vienna University of Technology), Tyll Krü-
ger, and Rainer Siegmund-Schultze (Univer-
sity of Bielefeld)  

Workpackage 2, Deliverable D2.1, April 2008 

Starting from the specific bipartite coopera-
tion network of relations between research 
organisations and research projects, which is 
the topic of the NEMO project, this paper aims 
to investigate aspects of the general random 
graph model in the special situation of a bi-

partite random graph. Bipartite networks ap-
pear in many real world situations involving 
two natural partitions (evident examples: co-
authors-papers, actors-movies, gender rela-
tions). We investigate the bipartite version of 
the model with respect to the special question 
of the degree distribution (i.e. the frequency 
of sites with a given number of links) for the 
corresponding projection graph. This projec-
tion is obtained by connecting two sites of the 
first partition, if they are linked to the same 
site in the second partition. 

RECENT MEETINGS 

WORKSHOP FUNCHAL, MADEIRA (7/8 MAR 2008) 

The NEMO project meeting took place at the 
Universidade da Madeira, during the latest 
Madeira Math Encounters (XXXIV), held at the 
Centro de Ciências Matemáticas (CCM) in the 
first half of March 2008. The meeting was or-
ganised by Prof. Dr. Ludwig Streit and Dr. 
Oleg Strogan from the Universidade da Ma-
deira. ARC sys, the co-ordinator of the NEMO 
project, was represented by Dr. Matthias We-
ber, Dr. Michael Barber, Dr. Thomas 
Scherngell, and Manfred Paier. The University 
of Bielefeld was equally strongly represented 
by Prof. Dr. Phillippe Blanchard, Dr. Andreas 
Krüger, Dr. Sascha Delitzscher, and Dr. habil 
Rainer Siegmund-Schultze. Other participants 
were Prof. Dr. Robert Cowan (University of 
Maastricht), Dr. Nicholas Jonard (Luxembourg 
University), Dr. Terhi Nokkala (University of 
Surrey), and Ramon Scholz (University of Bre-
men). 

The Madeira Math Encounters itself was fo-
cused on analysing complex networks. Par-
ticular attention was paid towards:  

◊ Dynamics of Networks - how they 
evolve, identification of suitable models 
and simulations to describe real world 
networks 

◊ Dynamics on Networks - how informa-
tion can flow on them 

◊ Structure of Networks - cliques, com-
munities, visual representations. 

◊ Spatial analyses of European R&D col-
laboration networks  

The Madeira meeting was mainly used to co-
ordinate the combination of different working 
parts into one another as well as to inform 
extensively the other members of the consor-
tium of the sometimes, due to the interdisci-
plinary approach, very distinct work of various 
work packages. The second important issue 
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was related to improving NEMO’s dissemina-
tion efforts. 

 

 
NEMO Workshop in Madeira 7/8 March 2008: Robin Cowan and 
Nicolas Jonard (foreground from left to right)  

 

At the beginning of the meeting, the current 
project progress was laid out (for further de-
tails on specific workshops see above), and 
the work of the focus groups established dur-
ing the 1st project meeting in Vienna was 
briefly discussed. These focus groups, aiming 
at the integration of the different parts of the 
NEMO project, are: 

◊ Structural analysis (Ludwig Streit 
(CCM) and Michael Barber (ARC sys)) 

◊ Motivation and cooperation (Andreas 
Pyka (UniHB) and Nigel Gilbert (UniS)) 

◊ Output performance and dynamics on 
networks (Matthias Weber (ARC sys) 
and Andreas Krüger (BiBoS)) 

◊ Governance rules and clustering (Petra 
Ahrweiler (UCD) and Lena Kruckenberg 
(UCD)) 

◊ Random graphs, thickend trees and 
empirical networks (Bernhard Gitten-
berger (TU Vienna) and Manfred Paier 
(ARC sys)) 

The next important issue on the agenda was 
the dissemination of project results. It was 
agreed that the second newsletter should be 
published shortly after the first one and that it 
will focus on empirical studies within the 
NEMO project. Moreover, it was argued that 
the website needs to be reworked in order to 
make publications of the NEMO consortium 
more easily available to the public.  

Additionally, the next meeting of NEMO’s User 
Group was scheduled to take place parallel to 
the next general NEMO meeting in Lisbon on 
7-8 October 2008. The group comprises policy 

makers, programme managers, evaluation 
practitioners, and experts from research per-
forming organisations (industry and research 
organisations running their own research pro-
grammes), i.e., people likely to have a keen 
interest in the principles of development and 
design of collaborative research networks. It 
ensures the practical relevance of the pro-
posed project’s findings and helps gear the 
results and tools developed in the NEMO pro-
ject such that they promise to meet further 
application needs. The NEMO consortium in-
volves the User Group on a regular basis.  

The Madeira meeting was also used to identify 
upcoming conferences where parts of the 
NEMO consortium might take place and fur-
ther present the project (forthcoming events 
were listed in Newsletter #1/2). 

Like at the WP3 meeting in Hamburg, the Ma-
deira NEMO meeting also set up some more 
workshops to advance NEMO’s research work. 
Hence, Workpackage 4 will meet in June 
jointly with the UCD and UniHB. Likewise, 
Workpackage 1 and 2 are also planning to 
conduct, yet undefined, workshops in the near 
future.  

The final, but very important, topic briefly 
addressed at the Madeira NEMO workshop 
was future prospects of the NEMO project af-
ter the year 2009; currently, it seems that the 
consortia is eager to carry on further research 
in the same direction. However, more sub-
stantial debate on this issue is still to come 
during the next, especially general, NEMO 
meetings. 

 

COMMENTS AND FEEDBACK 

We welcome feedback on our newsletter and 
work. Do not hesitate to contact us if you 
have ideas or comments about what you 
would like to see covered by the newsletter, 
or if you would like to write a contribution 
yourself.  

For further information about the project visit 
www.nemo-net.eu or contact the Project Co-
ordinator: 

Dr. Matthias Weber 
Austrian Research Centers GmbH – ARC 
Department of Technology Policy 
Tech Gate Vienna 
Donau-City-Straße 1 
A-1220 Vienna, Austria 
Phone: +43 (0)50 550-4561 
Fax: +43 (0)50 550-4599 
Email: matthias.weber[ät]arcs.ac.at 
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REFERRALS AND LINKS 

The publisher and the authors are not responsible 
for any contents linked or referred to in this news-
letter – unless they have full knowledge of illegal 
contents and would be able to prevent the readers 
of this newsletter from accessing those informa-
tion. If any damage occurs by the use of informa-
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