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Aim of the study

* The aim is to study the collaboration network of the
countries (with network analysis technique) in ERA-net (FP6)
and bilateral programmes.

* We have chosen the ERA-net and Bilateral programmes
because they are smaller programmes and also because are
national initiatives.

* We are focusing on the relationship of eleven JOREP
countries and the relationship with the other countries
within the programme.
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Research questions

¢ How have the scientific collaboration networks of the eleven
countries changed (ERAnet/Bilateral)? Which countries
occupy a central role in the network?

* Does the high connection of a node coincide with high
funding within the programmes?
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Why Network Analysis?

e The network analysis techniques are important tools to assess the
country performance in the European research, for example to
understand:

« if the bilateral projects achieve more significant success compared
to the multilateral projects (Divjak, 2010).

¢ how the network position can influence the performance of joint
R&D projects (Arranz, 2012).
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What is Social Network Analysis?

¢ Network analysis is the mapping and measuring of relationships and

flows between people, groups, organizations etc.

¢ Countries are represented as nodes (or vertices).
¢ Relationships are represented as edges (or links).

* The networked environment provides a great opportunity to

understand:

¢ how these relationships are made;
¢ which are the main countries and their role within the system;
* how the network operates improving the European R&D system.
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Methodology

¢ The data used in this study are taken from the JOREP dataset. In the
following, we focus our attention on ERA-net (we have extrapolated
only programmes that are part of the FP6) and bilateral programmes
between countries and do not take into account the integrated
programmes.

¢ We considered in the analysis 35 countries involved in 22 ERA-net
programmes and 54 countries involved in 53 bilateral programmes.

¢ We have calculated the degree, closeness and betweenness of each
node (country) and the general cluster coefficient for each network.
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Centrality measures

In this study we have used the following indicators in order to describe and assess the
research activity of the participant countries:
Degree centrality

2 wheren is the number of nodes arafp,+p,)=1 if and only if nodei andk are connected,

Cp(p) = Z a(pi+pk) anda(p,+p,)=0 otherwise

Closeness centrality

-1
9 L p) i ic di i
Ce(po) = |: 3 d(p.p; ):| whered(p, ,p) is the geodesic distance (the shortest paths) liniagdp,
=

Betweenness centrality
CB(pk) = Zgii(pk)/ 9;

i<j wher(—.\gii is the geodesic distance Iinkimgandpl andgij(pk) is the geodesic distance linking
p, andp; that containg,

Number that represents how frequently an actor is leetweéher nodes’ geodesic paths

Clustering coefficienttt

_1 ] _ Zim %j%m %mi_js a measure of the degree to which nodes in a graphdehdster
C_N EiENci with & = k;(k;—-1) together
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* Nodes' size shows the closeness centrality of
each country.

« Color gradation shows the degree of each
country.

@BRISIS RESEARCH INFRASTRUCTURE FOR RESEARCH AND INNOVATION POLICY STUDIES

ERA-net programmes Bilateral programmes
Graph density 0.7478 Graph density 0.2620
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Network analysis results

The main countries in the ERA-net programmes network according to their
centrality degree are the United Kingdom (k=34), followed by Germany, France,
Spain and Poland (k=33).

The main countries in the bilateral programmes network according to their
centrality degree are Spain (k=34) Germany (k=24), France (k=18).

Spain and Germany are the countries with the highest betweenness in bilateral
programmes (countries that attract more partners to the research
programmes).

Finally, the average clustering coefficient in the ERA-net (C=0.874) is higher

than in the bilateral programmes (C=0.712), thus the countries in the ERA-net
tend to cluster more than the other program.

Coniimniiiini

Index of centrality

- Understanding participation and mobilization (amount of funding/number
of collaborations)

- We have calculated an index of degree, closeness and betweenness for each
node (country).

I _ Xi™ Xmin
(d.c,b) — —
Xmax — Xmin

- We have added the three indexes created (combination)

I=I 41,0

- After, we have analyzed the Index with the total funding by country in the two
types of programmes. :
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Results

e Substantial differentiation between ERA-net programmes and
bilateral programmes as to the network structure of research.

* Some countries play a prominent role in one program and a
marginal one in the other (the UK and Poland for example).

e The high number of connections of a node does not always
correspond with the amount of funding (the UK, Italy and Poland
for example). Italy has a network that is smaller than the UK, but
with more funding. One possible explanation is that Italy has a
greater specialization in fields where the cost of research activity is
higher than other fields.
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