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Abstract

This paper aims to analyze patterns of participation of Higher Education Institutions (HEls) in European
Framework Programs (EU-FP) and their association with HEI characteristics, country and geographical effects.
We have analyzed a sample of 2235 HEls in 30 countries in Europe, derived from the European Tertiary
Education Register (ETER), which has been matched with data on participations in EU-FPs in 2011 using the
EUPRO database. Our findings identified (1) a high concentration of EU-FP participation in a small group of
HEIs with high reputation; (2) the participation of non-doctorate awarding HEIls in EU-FPs is very limited
despite the fact that they account for a significant share of tertiary student enrolments; (3) the number of
participations tends to increase proportionally to organizational size, and is strongly influenced by
international reputation; (5) there is limited evidence of significant country effects in EU-FP participations,
as well as of the impact of distance from Brussels. We interpret these results as an outcome of the close
association between HEI reputation and the network structure of EU-FP participants.

Keywords: Higher Education Institutions, Reputation, core-periphery networks, EU Framework programs.

1 Introduction

The importance of European Framework Programs (EU-FPs) has dramatically increased since the first EU-FP
was launched in 1984 (Guzzetti 1995). EU-FPs are now one of the main instruments of European research
policy (Edler, Kuhlmann and Behrens 2003). While on the aggregate they accounted for only about 7% of
total public research funding in the European Union in 2010 (European Commission 2011), for highly reputed
universities, they comprise a central funding source for internationally-oriented research (Geuna 1998b).
With the establishment of the European Research Council (ERC) in 2007, EU-FPs also became a central source
of highly reputed grants for basic research, directly competing with national research councils (Nedeva 2012).
Supporting excellence and achieving integration in the European Research Area (ERA) has therefore become
the two central goals of EU-FPs since the launch of the ERA strategy in 2000.

Previous studies have mainly focused on the policy design rationale of FP programs, as associated with the
development of a strategy for the European Research Area (Banchoff 2002; Kuhlmann 2001), as well as on
the evaluation of the impact of EU-funded R&D cooperative projects (Arnold 2012). These analyses mostly
investigated the industrial implications of EU-funded projects (Malerba, Vonortas, Breschi and Cassi 2006;
Ormala and Vonortas 2005) and on structural effects like the creation of a stable research cooperation
(Heller-Schuh, Barber, Henriques, et al 2011) and the structuring of research domains at the European level
(Luukkonen and Nedeva 2010).

Studies on factors accounting to participation mostly focused on the collaborative structure of EU-FP
networks as the main determinant of participation (Autant-Bernard, Billand, Frachisse and Massard 2007;
Heller-Schuh, Barber, Henriques, et al 2011). They identified the presence of a stable backbone of



organizations, which are highly central in the collaboration network and account for most of the
participations (Breschi and Cusmano 2004).

When dealing with Higher Education Institutions, which constitute in many countries the core of the public
research system and accounted for 1/3 of total participations in EU-FP6 (European Commission 2011), there
is evidence that participations are strongly concentrated in the most reputed universities (Heller-Schuh,
Barber, Henriques, et al 2011; Nokkala, Heller-Schuh and Paier 2011; Annerberg et al. 2010) and that
organizational characteristics, particularly size and reputation, influence the number of participations (Geuna
1996 and Geuna 1998b).

The importance of network ties and structure for EU-FP participation is not incompatible with the number of
participations depending on individual organizations’ characteristics. Many social networks are characterized
by a strong layering where the most reputed organizations are more central and connected and where the
number of ties can be quite precisely predicted by the individual organization reputation (Borgatti and
Everett 1999, Borgatti and Everett 1999).

Therefore, the main goal of the paper is to test empirically to which extent the participation of Higher
Education Institutions to EU-FPs can be predicted from their individual characteristics. We do not only focus
on the presence of organizational effects, known from the previous literature, but also on the extent
differences in number of participations are explained by them.

We use a sample of 2235 HEIs in 30 European countries derived from the ETER database, which has been
matched with data on participations to EU-FP for the year 2011 from the EUPRO database (Roediger-Schluga
and Barber 2008a). We also provide a preliminary test of the stability of patterns of participation between
the years 2008 and 2011. We are particularly interested in finding evidence of scaling effects in participations
with size, as these would have relevant policy implications for concentration policies in public research.
Besides size and reputation, we test the impact of a broader set of variables on research orientation, teaching
orientation, subject specialization and the availability of external funding.

Since our sample covers almost all HEIs in the considered countries, we also provide evidence on the
distribution of participations across the entire higher education system, beyond the focus of previous studies
on universities. We particularly focus on whether participation to EU-FP has extended to Universities of
Applied Science (UAS). In many European countries, UAS have become a major actor in higher education,
accounting for a large share of student enrolments while also developing applied research activities, which
would have a good fit with some areas of FPs (Lepori and Kyvik 2010).

We finally analyze geographical differences in the level of HEI-participations, and particularly, the presence
of country effects. Empirical evidence from the 90s showed that country effects were indeed large (Geuna
1998b), but It is generally believed that spatial effects have become less important for EU-FP participations
since 2000 as an outcome of the European Research Area becoming more integrated (Scherngell and Lata
2013), but limited empirical evidence has been provided so far.

An understanding of the factors associated with EU-FP participation is relevant from several perspectives. At
the European level, it is indicative of the reach of European funding policies in terms of groups of HEls, and
of countries and of the balance between supporting excellence and cohesion in the European Research Area.
For national research policies, it provides important information on how the rate of HEl-participation is
influenced by the distribution of resources and the level of concentration of research activities within the
country. Finally, in broader terms, our work also contributes to the literature on cumulative effects in the
allocation of funds to public research organizations, and particularly, on the presence of scaling effects with
organizational size and the importance of reputation.



The paper is organized as follows. In section 2, we review the literature on EU-FP participations and we
develop our hypotheses, while in section 3, we present data, variables and methods. In section 4 we present
our results, while the paper is concluded with a discussion of findings, policy implications and directions for
further research.

2 Theoretical framework

2.1 EU Framework Programs as collaborative undertakings

Most of the literature has focused on network collaboration as the main factor determining patterns of
participation to EU-FPs (Breschi and Cusmano 2004; Autant-Bernard, Billand, Frachisse and Massard 2007;
Heller-Schuh, Barber, Henriques, et al 2011). To a large extent, this was due to the nature of these programs,
but it was also contingent to the better availability of data on participations than on the characteristics of
organizations.

A major characteristics of EU-FPs is their collaborative nature, where, for most subprograms, individual
partners join consortia and their chances of success are not due only to individual quality, but also to the
quality of their network. Framework programs are therefore networking environments aiming at establishing
cooperation between research partners (Caloghirou, Vonortas and loannides 2002; Breschi, Cassi, Malerba
and Vonortas 2009).

Most empirical studies of EU-FP adopted a social network perspective, investigating structural properties of
the collaborative networks and their association with intensity of participation (Roediger-Schluga and Barber
2008a). They consistently display a skewed distribution with a giant component or backbone composed by a
number of organizations with high network centrality (Breschi and Cusmano 2004; Heller-Schuh, Barber,
Henriques, et al 2011). The collaborative network and participation patterns display a high level of stability,
with the same organizations occupying central places over time (Paier and Scherngell 2011). Other studies
focused on the dynamics of cooperation between universities and industry, showing its increase over time
and the tendency of universities to participate to larger and more long-term projects (Caloghirou, Tsakanikas
and Vonortas 2001; Scherngell and Barber 2011).

In a social network perspective, three types of mechanisms can be identified leading to the establishment of
network ties, i.e. the characteristics of individual nodes, structural effects associated with preferential
attachment and spatial effects associated with distance and the presence of borders (Rivera, Soderstrom and
Uzzi 2010).

In the case of universities, studies consistently show that participations are concentrated in the most reputed
international universities (Heller-Schuh, Barber, Henriques, et al 2011; Nokkala, Heller-Schuh and Paier 2011;
Annerberg, Begg, Acherson, et al 2010), which participate more in areas close to the knowledge frontier, such
as life sciences, nanotechnology and information society (Heller-Schuh, Barber, Henriques, et al 2011).
However, descriptive evidence cannot disentangle whether this is due to their larger size or reputation.

Following the literature on cumulative advantage (Viner, Powell and Green 2004), Geuna suggested that the
participation process is driven by a reputational principle associated with various types of cumulative
mechanisms (Geuna 1996 and Geuna 1998b). The analysis showed that the distribution of participations is
extremely skewed, with very few universities achieving a high number of participations. Both the number of
times that an institution has participated in EU-FPs and the HEI’s probability of joining an EU-FP are influenced
by their level of scientific research productivity. This analysis found also significant disciplinary effects, with
universities specialized in technical domains having more participations. Two major limitations of this study
are, first, that it pre-dates the establishment of the ERA strategy and the enlargement of the European Union;
second, the sample is somewhat limited as it covers less than 400 doctorate-awarding universities in 12
European countries.



Social Network analysis demonstrated that powerful processes generate ties between organizations from
other ties, leading therefore to a self-organization of the network. Two important mechanisms in this respect
are preferential attachment —i.e. that new ties are preferentially generated from pre-existing ones (Barabasi
and Albert 1999) — and, social closure, i.e. that the likelihood of a tie between two organizations which are
both linked to the same other organizations is higher (Burt 2005). Preferential attachment leads to a
concentration of links and to the typical scale-free distribution of network characteristics, while social closure
to the creation of cliques. Both characteristics are well-known for EU-FP collaboration networks (Autant-
Bernard, Billand, Frachisse and Massard 2007, Barber, Krueger, Krueger and Roediger-Schluga 2006), but
disentangling empirically network effects from effects of antecedents is complex because of endogeneity.

Finally, it is well known that the extent of scientific collaboration tends to decrease with distance and with
national borders (Frenken, Hardeman and Hoekman 2009; Hoekman, Frenken and Tijssen 2010), even if a
decreasing importance of space and increasing international collaboration has been demonstrated,
particularly in the case of scientific collaboration (Chessa, Morescalchi, Pammolli, Penner, Petersen and
Riccaboni 2013).

Similar evidence has been provided for EU-FPs participations and collaborations. Analyses of spatial
collaboration patterns at the regional level demonstrate that geographical, institutional, cultural and
technological barriers influence the probability of cross-region FP5 collaboration activities (Scherngell and
Barber 2011). These studies display a concentration of participations and collaborations in the most central
European regions; when accounting for the extent of participations, collaboration indeed decreases with
distance and national borders, but the strength of the effect strongly decreased after 2000 (Scherngell and
Lata 2013).

2.2 Determinants of participation

The fact that EU-FP participations are generated from social ties and network structure is not incompatible
with their aggregate number being associated with the characteristics of the individual organizations, since
the network structure is not independent from organizational characteristics. The previous review allows
identifying different mechanisms and, therefore, hypotheses on the determinants of participations.

First, the number of participations is expected to increase with the research capacity of the organization, as
organizations with more research capacity have more research teams (and, possibly, cover different topics)
and therefore engage in more collaborations, as demonstrated in the case of companies (Veugelers and
Cassiman 2005).

Since HEIs are multifunctional organizations and the share of research in their activities varies strongly
(Daraio, Bonaccorsi, Geuna, Lepori and et. al. 2011), research capacity can be conveniently operationalized
through organizational size, as measured by the number of academic staff, and a measure of research
intensity. Lacking of a good measure of the volume of R&D expenditures, research intensity is usually
computed as the number of doctoral graduates over undergraduate degrees (Bonaccorsi, Daraio, Lepori and
Slipersaeter 2007). In more research oriented HEls, the share of staff involved in research will be higher and
individual staff will be more engaged in research and, therefore, be more likely to participate to EU-FPs.

Complementarity, we consider the so-called teaching load, defined as the number of undergraduate students
over academic staff (teaching load). In HEls with higher teaching load, staff will devote more time to
education and, therefore, be less available to engage in research collaborations.

The baseline expectation is that the number of participations is roughly proportional to size. Scaling effects,
i.e. participations grow more rapidly than size, could occur, for example because larger HEls offer better
common infrastructures, more developed support services and more opportunities for internal cooperation.
However, concerning scientific production, the rationale for scaling effects of size at the organizational level
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is weak and the empirical evidence is contradictory, except in the case of very small research teams
(Brinkman and Leslie 1986; Bonaccorsi, Daraio and Simar 2006).

Secondly, the number of participations is expected to increase with the HEI reputation. At the individual level.
Itis well-known that acquisition of research funds is strongly influenced by the researcher’s reputation, which
matters more than proposal quality in the selection process (Viner, Green and Powell 2006; Laudel 200643,
Van den Besselaar and Leydesdorff 2009). For collaborative research, a central function of reputation is to
drive the establishment of research collaborations: higher-reputed researchers and organizations will be
sought to a greater extent as research partners (Evans, Lambiotte and Panzarasa 2011).

Reputation influences participation also through the network structure: more reputed organizations will be
preferentially sought as research partners and, therefore, move to the center of the network, as
demonstrated by studies of EU-FPs networks ({{3352 Breschi, Stefano 2004}}; Heller-Schuh, Barber,
Henriques, et al 2011). This central position will in turn generate additional collaborations and participations
through preferential attachment. In other words, reputational hierarchy and network structure coevolve and
reinforce mutually, leading to the stable long-term layering observed in many social networks (Owen-Smith
and Powell 2008), including exchange of PhD graduates (Burris 2004), weblinks (Lepori, Barberio, Seeber and
Aguillo 2013) and EU-FPs (Paier and Scherngell 2011). This implies that much of the network structure is
expected to be accounted for by the organizational reputation.

We additionally test for the impact of the composition by subject domains and the availability of other
funding sources.

EU-FPs are mostly organized into thematic programs, devoted to broad scientific areas like ICT, health,
materials and it is generally acknowledged that the EU-FP funding is concentrated on technological domains
which are critical for the economic development of Europe, whereas funds for social sciences and, especially,
humanities are more limited (European Commission 2011). Since scientists are usually very specialized, the
match between their topic and EU-FP’s funding priorities will largely determine their opportunity to receive
funding. European HEls display different subject compositions and many, mostly either in technology or
towards humanities, are highly specialized (Lepori, Probst and Baschung 2010). We therefore expect that a
stronger orientation towards fields like ICT, engineering, life sciences are associated with a higher number of
participations, whereas an orientation towards social sciences and humanities will have a lower number
(Geuna 1998b).

The impact of the availability of other funding sources is potentially ambiguous. On the one hand, a high level
of resourcing is expected to positively influence participation, since scientists will have more resources to
prepare proposals and can fund preparatory research by other means (Laudel 2006b). On the other hand,
crowding out might occur, i.e. receiving other funds (for example from national funding agencies) may
discourage an organization from applying for European funds, because of different research orientations,
heightened bureaucracy, or simply, for capacity reasons (Connolly 1997).

Crowding out is a well-known issue for industrial participation to EU-FPs and their innovation impact (David,
Hall and Toole 2000, Luukkonen 2000), but has been rarely investigated in the case of HEls. This issue is
relevant for European policies since EU-FPs only account for a small share of total public research funding in
EU countries (European Commission 2011): crowding out would imply that EU-FPs are a second choice
resource for teams which are not well funded by national sources. On the contrary, a strong association with
of national funds would imply that FPs largely follow national allocation decisions and would therefore
question their ability to promote European excellence.

We finally test for the presence of country effects. All studies display large differences in the number of

participations by European countries, with Germany and the UK having a much larger number of

participations, followed by the other large Western European countries (FR, IT, ES) and by small research-
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intensive countries like Belgium, Netherland, Finland, Sweden, Norway and Switzerland. Central and Eastern
European countries have much lower numbers of participations, especially when compared to country size
(European Commission 2011).

We expect most of these differences be due to systematic variations in the characteristics of HEIs by country,
particularly in terms of international reputation. We test whether, once controlled for HEI characteristics,
there is evidence of some countries participating more to EU-FPs. Indeed, in the ‘90, Geuna found clear
evidence that countries farther away from Europe’s core are less involved in EU-FPs. Based on these results,
he speculated that the cohesion policy is an advantage for Irish and Greek universities, whereas Belgian
universities possibly profited from easier access to information and the possibility of face-to-face contact
with the European Commission (Geuna 1998a).

Potential mechanisms leading to country effects are systematically different perceptions of quality by
potential partners depending on their country of origin and its level of development and political priorities
in EU-FPs — i.e. the fact that projects including partners from Mediterranean or New Members States are
favored in order to order to promote cohesion. Associated Countries, like Switzerland and Norway,
contribute directly to EU-FPs from their research budget and therefore might be proactive in pushing HEls
participation. It is however uncertain whether these mechanisms are still relevant almost two decades after
the launch of the ERA strategy.

3 Methodology

3.1 Sample and data sources

The analysis in is based on the European Tertiary Education Register (ETER) database. It is composed of 2235
HEls in 30 countries (EU-28 excluding the French part of Belgium, Hungary, Romania and Slovenia, plus
Iceland, Liechtenstein, Norway, Former Yugoslav Republic of Macedonia and Switzerland) for the years 2011
and 2012. ETER provides an almost complete coverage of institutions graduating at least at the bachelor level
in the considered countries and therefore our sample by large represents the total population of HEIls that
could participate in EU-FPs.

The ETER database contains information on the number of academic staff, numbers of students and
graduates, subject mix and funding. The largest number of observations is in Germany (387), followed by
France (286) and Poland (273). We hold similar information for the year 2008 from the EUMIDA project
(Bonaccorsi 2014), but on a smaller sample — the number of matched cases being 1225. These data will be
used for a more limited investigation of changes over time.

The ETER list of HEIs was matched with the number of participations in EU-FPs collected in EUPRO database
from 2008 to 2013 (Roediger-Schluga and Barber 2008b). The latter includes information on more than
60,000 research projects funded by EU-FPs and all participating organizations. In particular, the EUPRO
database contains information on the participants’ organization (full name, full address, type of organization
and the name of the EU-FP project in which the organization is involved). We have identified 861 HEIs with
at least one EU-FP participation in 2011; all remaining HEls in the ETER list have been attributed the value 0.
There is the possibility that some ETER HEIs which participated to EU-FPs were not correctly identified in
EUPRO, but we consider that this phenomenon to be non-significant for the purposes of our analysis.

3.2 Variables

Our dependent variable is the count of HEI’s participations in EU-FPs in the year 2011 derived from the EUPRO
database. Multiple participations by the same university have been considered, if different entities
(institutes, departments) take part in the same project and are indicated as a distinct partner in the
Community Research and Development Information Service (CORDIS; cordis.europa.eu), which provides
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information on all EU-funded projects. We counted all participations in projects that were ongoing in the
year 2011.

Counts for the years 2012 and 2013 are correlated to .99*** to those for 2011, thus displaying the stability
of our dependent variable.

HEl-level variables

Size is the number of academic staff (Full Time Equivalents measured in thousands). It includes employees
who are mostly involved in education and research, excluding technical and administrative personnel.

Reputation is measured as the product between normalized impact factor and the total number of
publications from the concerned HEls (Van Raan 2008), normalized by the number of academic staff. This
variable combines the volume and quality of publications in a single measure of visibility. The data were
derived from the SCIMAGO institutional ranking for the year 2011 (http://www.scimagoir.com/), which is
based on data from the period 2007-2011. We have data for 614 HEls in the dataset — the other HEls are not
covered since they had less than 500 publications in Scopus during the reference period. Given the low level
of the inclusion threshold, reputation for all other HEIs has been set to “0”. The score for 2008 is computed
from data for 2004-2008.

PhD Awarding is a dummy variable with a value 1 when the HEI has a legal right to award a doctorate and 0
otherwise; the right to award a doctorate is one the main distinctions between universities and universities
of applied sciences (Kyvik and Lepori 2010).

Research Intensity is the ratio between the share of PhD graduates and the number of undergraduate
graduates, which is a commonly used indicator when determining the research orientation of an HEI
(Bonaccorsi, Daraio, Lepori and Slipersaeter, 2007). Numbers of graduates are preferred to students as they
are more reliable at the PhD level.

Teaching load is a measure of the HEI's orientation towards education, which is expected to be negatively
associated with participations in EU-FPs. It is computed as the ratio between the total number of
undergraduate students and academic staff.

External Funding is the share of third-party funds in total HEI revenues. Third-party funds are composed of
grants from public funding agencies (for example research councils), contracts from the public sector and
from private companies, and are mostly oriented towards research. This variable is partially endogenous as
European funds are included (but for most HEIs these constitute a small portion of total third-party funds).

We use two types of variables for subject specialization. First, a set of dummies for specialized HEIs identify
those HEls as having more than half of their undergraduate students in a field. We adopt the standard
classification of Fields of Education adopted in international educational statistics, i.e.: education; humanities
and arts; social sciences; business and law; natural science, mathematics and statistics; information and
communication technologies, engineering, manufacturing and construction; agriculture, forestry, fisheries
and veterinary; health and welfare; services (UOE 2013).

Second, for analyzing the number of participations, we use the share of undergraduate students in natural
and technical sciences (including ICT).

Geographical Distance measures the distance between the HEl's headquarters (as identified by their
geographical coordinates in ETER) and Brussels (great circle distance). We use the log of the kilometer
distance as an independent variable.

Country-level variables



Higher Education Research and Development Expenditures (HERD) per Inhabitant in purchasing power
parities is a measure of the national research investment in higher education, normalized by the size of the
country and corrected by national price differences for the year 2011 (http://www.eurostat.com/). We do not
include a measure of national wealth (GDP per inhabitant) as this is highly correlated with the former
variable.

New Member State is a dummy variable identifying those countries that accessed the EU after 2000, mostly
in Central and Eastern Europe (Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, Slovenia,
Cyprus and Malta).

Associated country is a dummy variable identifying non-EU countries, which in 2011 were associated to EU-
FPs, in our case Switzerland, Norway, Iceland, Liechtenstein, Croatia, and the Former Yugoslav Republic of
Macedonia.

3.3 Methods

The choice of the regression method needs to take into account that our dependent variable is a count, is
highly skewed and is null for more than half of the sample. An approach would be to use a negative binomial
regression with a hurdle model, which specifies a logistic regression model in order to predict whether the
case is null and passes the case to a negative binomial model to predict non-zero counts (Cameron and Trivedi
1998).

However, in the case at hand, once the null values are excluded, the data are not extremely skewed.
Therefore, we prefer running two distinct models following the approach adopted by Geuna 1998a: the first
model is a binary logistic regression run on a dichotomized dependent variable (no projects = 0; at least one
project = 1) and thus predicts whether an HEI participates in EU-FPs.

The second model computes the predicted number of participations through a truncated linear regression
applied to the non-zero cases; we perform a log transformation of the dependent variable as well as of the
number of academic staff in order to reduce its skewedness. Truncated regression models take into account
in the estimators the fact that values below some threshold (0 in our case) have been removed from the
sample (Long 1997). The log-transform of our dependent variable is nearly normal, and therefore, the use of
this approach is adequate.

In our empirical setting, individual HEIs are nested within countries, and therefore, we cluster standard errors
in order to control for correlations between HEls within the same country. We ran models using only HEI
variables and models also including the country variables in order to analyze their relative contribution to
HEI participation in FP programs. We also tested an alternative specification of all models as random intercept
multilevel models (equivalent to random effect panel models). This specification is more robust against
correlations within countries, which are explicitly taken into account in the estimates (Snijders and Bosker
2004). Results are very similar to the simpler single-level regression models.

We notice that the effective sample for the regressions is smaller since data on the HEI-dependent variables
are missing in the ETER database for some HEIls and countries. This is particularly the case for models
including the third-party funding variable. We also exclude from all models four cases because of their
specific characteristics (graduate schools with no undergraduate students).

We use different measures of fit for the models, including loglikelihood and the Akaike Information Criterion
(AIC). The latter takes into account both the statistical goodness of fit and the number of parameters that
have to be estimated to achieve this particular degree of fit, by imposing a penalty for increasing the number
of parameters. Lower values of the index indicate the preferred model. In addition, for the logistics
regression, we also measure fit as the percentage of correctly classified cases, while for the truncated



regression we compute a pseudo Rsquare as the amount of variance explained by the regression for the
considered population.

In order to test for the stability over time of the observed participation patterns, besides a cross-sectional
model for the year 2011, we perform a test on changes in participation numbers between 2008 and 2012
(the extreme years for which we hold data). The model is specified as follows:

In(participations,yq,) = a + b = In(participations,geg) + v * In(staf fo005) + 6 * In(reputation,ggg)

In other words, we assume that on-going projects in 2008 generate projects in 2012, while new projects are
acquired as dependent from organizational size and reputation in the former year. As for the cross-sectional,
the model is estimated as truncated regression with clustered standard errors at the country level. We test
only a reduced model including size and reputation, as otherwise the number of cases would be too low.

4 Results

4.1 Descriptive analysis
Table 1 provides descriptive information concerning the variables considered in the empirical analysis.

Table 1. Descriptive statistics of variables (year 2011)

N
Mean STDEV Skewness MIN 1Q Median 3Q MAX
Valid Missing
Participations 2011 2235 0 30.067 53.571 3.550 0.000 2.000 8.000 31.000 467.000
Academic Staff 1503 732 525.310 862.420 2.931 0.000 55.000 174.000 561.000 5999.000
Reputation 2235 0 0.810 2.537 5.708 0.000 0.000 0.000 0.000 33.375
Research Intensity 1911 324 0.021 0.069 10.751 0.000 0.000 0.000 0.022 1.500
Teaching Load 1490 745 18.754 18.033 6.236 0.000 9.599 15.453 21.754 321.200
Geographical Distance 2234 1 935.898 765.493 8.461 0.000 487.267 850.979 1271.628 16495.382
HERD 2181 54 115.043 60.657 0.488 5.900 80.600 118.900 149.200 262.400
Third-party percentage 893 1342 0.117 0.121 1.923 0.000 0.031 0.08 0.172 0.860
Scientific, Engineering and Tecnology 1837 394 0.280 0.321 1.079 0.000 0.000 0.171 0.437 1.000
0 1 0 1

PhD Awardin 1179 1056

g Natural Sciences, Mathematics and Statistics 1801 38

ICT, Engineering, Manufacturing and
New Member States 1627 608 . 1631 206
Construction

Associated Countries 2106 129 Agriculture, Forestry, Fisheries and Veterinary 1805 34
Education 1770 69 Health and Welfare 1750 89
Humanities and Arts 1592 247 Services 1780 59
Social Sciences 1659 180
Business and Law 1377 163

Most HEl-level variables are highly skewed, the distribution of academic staff is nearly lognormal, as would
be foreseen by Gibrat’s law (ljiri and Simon 1964), whereas both research intensity and teaching load are
even more skewed and have a large number of nulls (mostly non-PhD awarding HEIs).

The dummy variables provide additional information on the composition of the sample. More than half of
the sample is composed of HEIs that do not award a PhD, thus showing how our sample extends well beyond
doctorate-awarding universities. The dummy variables for subject specialization identifies groups of
specialized HEls in individual fields, which includes half of our sample. Most specialized HEIs are in arts and
humanities (247), social sciences (180), business and law (163), and ICT, engineering, manufacturing and
construction (206).Table 2 shows that there are significant positive correlations between the number of
participations and most HEI variables, particularly with size and reputation. Expectedly, the correlation with



teaching load is negative. There are also significant positive with national investment (GDP and HERD) and
negative correlations with the New Member States dummy. The correlation with distance from Brussels is
significant and negative.

Table 2. Correlation matrix

Participations |Total Academic | Reputation PhD Third-Party |Teaching| Research |Associated New HERD Log
2011 Staff (FTE) Awarding| Percentage Load Intensity Country | Member Geographical
State Distance

Participations 2011 1 756" 4957 326" 3847 -am” 312" 017]  -as52"| 1677 093"
Academic Staff (FTE) 1 5317 4637 3477 -a1e2” 3237 018 -1367] 141" -091"
Reputation 1] 326" 3267 -a135” 441" 011 -a142" 1317 -029
PhDAwarding 1 286 -168” 3637 042" -.041 -045° .036
Third-Party Percentage 1| -224" 206" -.020 086" 177" 078"
Teaching Load 1 -160" -057" 2167 -a101” -.009
Research Intensity 1 -.005 -118" 095" -066"
Associated Country 1 -.009 216" 074"
New Member State 1 _676" 335"
HERD 1 -328"
Log Geographical 1
Distance

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

A few correlations between independent variables are significant. The correlation between academic staff
and reputation is fairly large (0.531**), despite the fact that the latter is normalized by size, owing to the
scaling effects of scientific reputation (Van Raan 2008). Correlations with research intensity are fairly high
(0.323** for size and .441** for reputation), while the variable “PhD Awarding” is strongly correlated with
size (0.463**), research intensity (0.363**) and reputation (0.326**). Expectedly, New Member States have
lower levels of HERD, whereas Associated Countries have higher levels.

4.2 Patterns of participations

As expected, the distribution of HEI participations in EU-FPs is highly skewed. Approximately 61% of the HEIs
studied have no participations, while only 18% have more than 10 participations and only 8% of HEls have
more than 100 participations (70 out of 2235 HEls in our population).

Even among participating HEls, the concentration is rather high: the maximum count of participations is 467
projects, while the 157 HEIs with more than 50 participations account for 72% of the total participations. This
group of HEls enrolls only one-quarter of the undergraduate students and half of the PhD students in the
whole population of HEls; it accounts for about 38% of the total staff and 58% of the number of scientific
publications. Therefore, participations in EU-FPs are strongly concentrated in research-intensive HEls, and
even more concentrated than PhD students and scientific publications.

As table 4 shows, there is a highly significant association between the fact that an HEI has the right to award
a doctorate, and whether it participates in EU-FPs.

Table 3. Participation of EU-FP, year 2011 by groups (PhD awarding, subject specialization)

Chi-square test for significance of differences.
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% participating HEIs | Sig. (2-
0 1 sided)
PhD Awarding 20% 72% 0.001
Education 39% 6% 0.000
Humanities and Arts 43% 4% 0.000
Social Sciences 40% 17% 0.000
Business and Law 41% 15% 0.000
Natural Sciences, Mathematics and Statistics 38% 42% 0.570
ICT, Enginfeering, Manufacturing and 36% 50% 0.000
Construction
Agriculture, Forestry, Fisheries and Veterinary 38% 24% 0.086
Health and Welfare 39% 17% 0.000
Services 39% 7% 0.000

72% of the doctorate-awarding HEIs participated in an FP in 2011, whereas this share was only 20% for non-
doctorate awarding HEls. In fact, non-doctorate-awarding HEls account for only about 6% of the
participations (while constituting 53% of our sample). Just a handful of Universities of Applied Sciences,
mostly Swiss and German Fachhochschulen, had more than 5 participations. Strong differences also emerge
for specialized HEls when compared to generalist ones: as it would be expected, HEls specialized in education,
humanities and arts, as well as to a lower extent social sciences and business are less likely to participate,
while those specialized in ICT and engineering participate to a larger extent.

There are large differences between countries in their total number of participations and in participations
per HEIs. The UK has the largest number of participations (6009 participations), followed by Germany (3582
participations), while the average number of participations per HEI varies between 26.4 for Denmark and 2.1
for Macedonia. However, Figure 2 shows that differences between HEls within the same countries tend to
be larger than differences between countries; as a matter of fact, 90% of the variance in the number of
participations is within countries and only 10% between countries (ANOVA test).

Figure 1. Boxplot of HEIs participations to EU-FP by countries.
Individual data points are the number of HEI participations. The lower level of the boxes is set to 1Q, the higher to 3Q, the line in-

between represents the median of each country distribution; the bars correspond to 5%-95% of the distribution. Individual points
represent outliers.
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Participations

Longitudinal data confirm the stability of the relative numbers of participations over the period 2008-2012,
the raw correlations between the number of EU-FPs in the two years being 0.968** (N=1225). Since the total
number of EU-FP participations in the considered period for these HEls increased by 14% and, therefore,
most of the increase in participations has been redistributed proportionally to the 2008 participations.

Table 4. Participations in 2008 vs. 2012 by groups. N=1225

The same pattern is confirmed by comparing then number of participations by strata and by rank ordering of
HEls by their number of participations. 85% of the HEIs belonged to the same group in 2008 and 2012, while
most of the moves are between 0 and 1 participations, which are less significant (Table 4). In terms of ranks,
among the ten HEIs with higher number of participations in 2008, seven are still found in the top-ten in 2012
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and among the top-50 participating HEIs in 2008, 44 are still in the top-50 in 2012.
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4.3 Probability of participating

Table 5 presents the results of a binary logistics regression to predict whether an HEI had at least one
participation in an EU-FP during 2011. We ran country models without the share of third-party funds, because
this variable is not available for most new member states.

The introduction of HEI size strongly improves the fit of the model and its ability to identify HEIs participating
in EU-FPs. The addition of other HEI variables further improves the model: the HEI model is able to correctly
classify more than 88% of the HEls, which is quite a good performance when considering that our cases are
divided almost equally between participating and non-participating. The introduction of country dummies
only slightly improves the fit of the model, showing that while some country effects might still be present,
their impact on participations is limited (as compared to HEI characteristics). The performance of the model
is remarkably good: in the HEI model with country dummies the percentage of correctly classified cases
exceeds 75% in all countries and is between 85% and 90% for most of them.

Among the HEI characteristics, size has by far the strongest effect. Also the coefficients for the right to award
a PhD and reputation are positive and significant in all models. On the contrary, research intensity is not
significant, which can be explained by the fact that most of their effect is absorbed by the PhD awarding
variable and by reputation. Teaching load is only significant and negative when the dummies for subject
specialization are introduced, which is expected since there are systematic variations in the average number
of students by staff per field, and therefore, this indicator is strongly influenced by the disciplinary
composition.

The subject field dummies yield the expected results. HEIs specialized in humanities, education, social
sciences, business and law, as well as health and services are less likely to participate in EU-FPs (the effect is
particularly strong in the case of humanities). This confirms the association of EU-FP participation to natural
and technical sciences. Finally, there is no evidence of a geographical effect (distance between the HEls
headquarters and Brussels), as coefficients of distance are never significant.

Additionally, there is little evidence of country effects. The introduction of country dummies slightly improves
the overall fit of the model, as shown by the AIC and by the percentage of correctly classified cases. Some of
the country dummies are statistically significant and rather large, particularly for BE, CH, NL, PL and PT. At
the same time, the coefficients of HEI characteristics are not significantly affected.

The significance of country coefficients should not be overstated as they are based on a small number of
cases. An analysis of predictions shows that the model with country dummies reclassifies only 48 cases, i.e.
about 3% of the sample and the model’s fit is improved in a few individual countries (for Belgium 19 to 25
cases were correctly classified out of 27 cases, for the Netherlands 40 to 45 cases were correctly classified
out of 50). Other country variables like HERD and the dummies for associated countries and New Member
States are non-significant.

Table 5. Logistic regression for predicting participations
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Exp

Empty model Staff model HEI Model HEI Model (2) HEI model (3) Country model Country Model (2) Stand
Coeff
Coef. SE Sig. | Coef. SE Sig. Coef. SE Sig. Coef. SE Sig. Coef. SE Sig. Coef. SE Sig. Coef. SE Sig.
Cons -0.470 | 0.169 -2.437 | 0.265 -2.566 | 0.292 -4.697 | 1.279 -1.263 | 0.449 -3.870]0.901 -1.974]1.082
Academic Staff (1000) 5.059 | 0.001|0.000 | 3.545 | 0.001]0.002| 2.785 | 0.001|0.002 | 2.109 | 0.001]0.014 | 4.523 [ 0.001 | 0.000 | 1.979 | 0.001 | 0.009 | 48.706
Reputation 0.759 1 0.188]0.000 | 0.922 | 0.2150.000 [ 0.578 | 0.121 | 0.000 [ 0.727 | 0.194 | 0.000 | 0.533 | 0.125] 0.000 | 7.465
Research Intensity -1.385 | 3.463 ] 0.689 | 0.029 | 1.439]0.984 | 1.994 | 1.487|0.180| -0.629 | 2.707 | 0.816 | 1.724 | 1.367 | 0.207 | 0.966
Teaching Load -0.002 | 0.005 | 0.762 | -0.001 | 0.002 | 0.800 | -0.014 | 0.004 | 0.000 | 0.001 | 0.004 | 0.777 | -0.015 | 0.003 | 0.000 | 1.021
Phd Awarding 1.403 | 0.484 | 0.004 | 0.870 | 0.367 | 0.018 | 1.507 | 0.365| 0.000 | 1.136 | 0.238 | 0.000 | 1.622 | 0.342]0.000| 1.75
(Glzg)g'aphicalDiStance -0.038 | 0.053 | 0.471 | 0.359 [ 0.206 | 0.081 | -0.040 | 0.059 [ 0.499 | 0.208 | 0.140 | 0.138 | 0.048 | 0.068 | 0.485 | 1.235
Third-Party Percentage 1.851 [0.990 | 0.062
Education -1.840 1 0.718 1 0.010 -1.882]0.710| 0.008
Humanities and Arts -2.910 | 0.618 | 0.000 -3.090 | 0.659 | 0.000
Social Sceinces -1.440 | 0.315 | 0.000 -1.316 [ 0.343 | 0.000
Business and Law -1.228 1 0.510] 0.016 -1.287|0.527 | 0.015
Natural Sciences,
Mathematics and -0.898 1 0.928 | 0.333 -0.572]0.744 | 0.442
Statistics
ICTand Engineering,
Manufacturing and 0.378 1 0.351]0.281 0.415 | 0.439]0.344
Construction
Agriculture, Forestry,
Fisheries and 0.030 | 0.738]0.967 0.332 |1 0.717 | 0.644
Veterinary
Health and Welfare -1.842 1 0.616 | 0.003 -1.804 ] 0.562 | 0.001
Services -1.344 1 0.906 | 0.138 -1.322]0.806 | 0.101
HERD 0.003 | 0.005 ] 0.615
New Member States -0.431]0.719 | 0.549
Associated Countries -0.200(0.570 0.725
BE 1.272 | 0.608 | 0.036
BG -0.520]0.456 | 0.255
CH -1.373]0.704 | 0.051
cy 0.472 |1 0.655 | 0.472
cz -0.880) 0.469 | 0.061
DK
ES -1.211)0.558 | 0.030
FI -0.677]0.575| 0.239
HR -2.956 | 2.366 | 0.211
IE 0.085 | 0.536 | 0.873
IT -1.037|0.401 | 0.010
LI
LT -1.020| 0.555 | 0.066
LU
MT
NL -3.305]1.524| 0.030
NO -0.049 ] 0.433 | 0.909
PL -1.708 ] 0.538 | 0.001
PT -0.917 | 0.446 | 0.040
SE 1.092 | 0.528 | 0.039
SK -0.680]0.620 | 0.273
-2loglikelihood -1486.431 -557.611 -412.31386 -251.8281 -290.640 -378.723 -287.971
Observations Correctly
Classified 61.54% 84.87% 87.24% 85.11% 88.14% 88.46% 87.56%
ﬁf;;k::r:?/:?cr;"am" 2974.862 1119.223 838.628 519.656 615.299 805.445 605.942
N countries 29 22 22 14 17 16
N HEIs 2231 1500 1371 759 1062 1360 1061

Dependent variable: 1 = at least one participation in 2011, 0 = no participations in 2011. Reference category for country dummies:
DE. Some countries are missing because of missing data.

Exponentiated standardized coefficients express the change in log-odds by a change of the independent variables; they are computed
for the standard deviation of the continuous variables and for a 1-change in the dummy variables.

Figure 2 graphically displays the importance of the size effect, as compared with the PhD awarding dummy
and to the level of reputation of the HEI. Non-PhD awarding HEls, like Universities of Applied Sciences, have
a fair probability of participating, but only if they are quite large — above 700 FTE of academic staff, which
means in most cases more than 10,000 students. Universities with a lower reputation participate at an even
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smaller size, whereas the highly reputed HEls participate even if they are extremely small. All large HEls
(above 1000 FTEs) participate independent of their reputation, but few non-research oriented HEls reach this
size.

Figure 2. Probability of participating as a function of HEI size, PhD awarding and reputation.

Predicted probabilities by the HEI model.
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4.4 Factors associated with the number of participations

Table 6 displays the results of a truncated linear regression using the In of the number of participations as a
dependent variable (limited to the HEIs with at least one project in 2011). We also apply a log transformation
to the number of academic staff, while the other variables are not transformed since they are bounded. In
terms of the models’ fit, results are broadly consistent with those on the probability of participating:
academic staff showed the most improvement in the overall fit of the model, followed by the remaining HEI
variables; additionally the introduction of country dummies slightly improves the fit, but does not affect the
coefficients of the HEI variables.

Table 6. Truncated linear regression for predicting counts
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Empty model Staff model HEI Model HEI Model (2) HEI model (3) Country model Country Model (2) séz::;
Coef. SE Sig. | Coef. SE Sig. | Coef. SE Sig. Coef. SE Sig. | Coef. SE Sig. Coef. SE Sig. Coef. SE Sig.
Cons 2.549 | 0.208 6.356 [ 0.849 4.481]0.500 5.568 [0.514 -4.719| 0.542 3.544 | 0.680 5314|0571
Academic Staff (log) 1.313 | 0.119 | 0.000 | 0.954 | 0.063 | 0.000 | 1.022 | 0.041 | 0.000 | 0.973 | 0.065 | 0.000 | 1.007 | 0.055 | 0.000 | 0.977 | 0.061|0.000 | 1.450
Reputation 0.143 [ 0.021 | 0.000 | 0.125 [0.016 [ 0.000 | 0.140 [ 0.020 [ 0.000 | 0.114 [ 0.018 | 0.000 | 0.132 |0.020{0.000| 0.311
Research Intensity 0.451 0577 | 0.435 | 0.292 [0.225 [ 0.194 | 0.245 [ 0.427 [ 0.566 | 1.219 [0.601 | 0.042 | 0.140 [0.339|0.679| 0.007
Teaching Load -0.017 [ 0.005 [ 0.001 | -0.012 [ 0.005 [ 0.026 |-0.015 0.005 [ 0.002 | -0.011 | 0.003 | 0.000 | -0.011 [ 0.003 | 0.001 | -0.206
Phd Awarding 0.347 | 0.194 | 0.074 | 0.305 | 0.139 [ 0.028 | 0.390 [ 0.205 | 0.205 | 0.475 [ 0.185] 0.010 | 0.502 [0.193 | 0.000 | 0.251
sles:ag;aczh(:zag; 0.005 | 0.056 | 0.929 | 0.084 | 0.076 [ 0.265 [-0.007 [ 0.061 | 0.904 | -0.255 | 0.090 | 0.005 | 0.016 [0.055|0.765| 0.015
gzirri:taar:e’ 1.008 | 0.326 | 0.002
Scientific, Engineering
and Technology 0.455 | 0.121]0.000 0.528 | 0.125]0.000 | 0.169
HERD 0.002 | 0.001|0.001 | 0.123
New Member States -0.017(0.163 | 0.915 | -0.008
Associated Countries -0.022|0.163 | 0.893 | -0.005
BE -0.5530.293 | 0.059
BG 0.026 | 0.240 | 0.914
CH 0.507 [ 0.129 | 0.000
v 2.697 | 0.485 | 0.000
cz 0.155 [0.169 | 0.357
DK 0.831 [0.134 | 0.000
£ 0.297 [0.166 | 0.074
FI 0.768 | 0.170 | 0.000
HR -0.814 | 0.416 | 0.050
IE 0.720 [0.232 | 0.002
I 0.390 [0.147 | 0.008
T 0.563 [ 0.182 | 0.002
W 0.054 [0.099 | 0.588
MT 1.394 | 0.169 | 0.000
NL 0.103 | 0.199 | 0.604
NO 0.259 [0.203 | 0.202
PL 1300 [ 0.374 | 0.001
PT 0.549 [0.263 | 0.037
SE 0.633 [ 0.169 | 0.000
sk 0.098 [0.180 | 0.585
“2loglikelihood -1181.609 550.455 368.132 234.267 -352.207 328.985 -345.83943
/é':iatiekrei:r:?::crratio" 2367.217 1106.910 752.265 486.533 722.414 709.970 715.679
Pseudo Rquadro 000 543 774 811 781 825 788
N countries 28 21 21 14 19 19
N HEIs 695 431 389 265 380 389 380

Beta coefficients have been calculated for a change in the independent variables equal to one standard deviation for continuous
variables and for a change of 1 in the dummies. Reference country category: DE.

Size and reputation are by far the most important organizational factors associated with EU-FP participation
when we compare standardized coefficients. Once we introduce reputation, the coefficient of size is not
statistically different from 1, implying that the number of participations is proportional to academic staff and
thus that there are no direct scale effects of size. However, since size and reputation remain correlated
(despite reputation being normalized by size), larger HEls have more participations in EU-FP programs in
respect to staff as an outcome of their higher reputation.

As for the other HEI characteristics, results are less clear: research intensity is significant only in the model
with country dummies, which could be an outcome of systematic differences in this indicator by country due
to the varying role of the PhD in national systems (Bonaccorsi, Daraio, Lepori and Slipersaeter 2007); PhD
awarding is significant in the HEl model (including the third-party percentage) as well as in the country
models, but the importance of this variable is limited by the fact that the truncated sample is composed
almost entirely by PhD-awarding HEls. Teaching load is negative and significant in all models, while the share
of third-party funding is positive and significant. This might point to complementarities between national and
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European funding. However, the value of this finding is reduced by the small size of the sample and the fact
that this share also includes European funding.

As expected, the impact of a stronger disciplinary orientation towards national sciences and engineering in EU-FP
participations is positive and significant. Finally, there is no effect of geographical distance between HEls headquarters
and Brussels — the significant coefficient in the country dummies model is not really meaningful, since it refers
to changes in the distance within countries. As in the logistic regression, evidence of country effects is slight.
A number of country dummies are positive and significant, but it is difficult to find a clear pattern; in the last
model, Higher Education R&D expenditures are statistically significant as well, which would imply that
countries invest more in higher education research and have proportionally more participations.

Finally, Table 7 shows the results of a truncated linear regression for the number of participations in the year
2012, as an outcome of that number in 2008 and of organizational size and reputation in 2008.

Table 7. Truncated linear regression participations in 2012

Empty model Participation model Full Model
Coef. SE Sig. Coef. SE Sig. Coef. SE Sig.

Cons 1.353 712 .057| -.071] 129 .582 -.446| 275 .104]
In participations 2008 1.033 .027 .000| .928| .047 .000|
In Academic Staff 2008 .082 .061 175
Reputation 2008 .033 .008 .000|
“2loglikelihood -1262.194 -445.037 -391.709
Akaike's Information Criterion (AIC) 2528.387 896.074 793.418
N HEls 700 593 554

The results are consistent with the cross-sectional analysis. In the participation model, the coefficient of 2008
participations is not significantly different from 1, consistently with descriptive statistics showing a high
stability of participation numbers. In the full model, the coefficient of 2008 participations is lower than 1, but
reputation has a significant positive coefficient (while the one of 2008 size is not).

The interpretation is straightforward: current participations to EU-FP largely generate new ones, because
they are borne from existing collaborative links, but there is some decay with time. At the same time, new
participations are associated with HEI reputation and, therefore, highly-reputed HEIs move to the center of
the EU-FP network until an equilibrium state is reached. In other words, reputational mechanisms maintain
the stability of the network ensuring that consistently the higher reputed HEIs are found in its core and that,
in the long term, an increase in reputation will also lead to larger number of EU-FP participations.

5 Discussion and conclusions

Our results confirm the hypothesis that the number of participations to EU-FP is strongly associated with
organizational characteristics, particularly with HEI size and reputation. The importance of HEI characteristics
was already recognized by previous works (Geuna 1998a), but for the first time we were able to show that
they explain most of the difference in the number of participations. The predictive ability of the models is
striking: about 88% of the HEls are correctly classified between participating and non-participating, while
about 80% of the variance in the number of participations is explained by the regression model.

This outcome was somewhat unexpected: given the importance of collaborative networks for EU-FP
participations, one would have expected less influence of organizational characteristics and the importance
of network effects, like the creation of closed groups of participants. Yet, this result is consistent with the
well-known fact in social network analysis that, in many networks, the reputation of individuals or
organizations plays a central role in determining the network structure and that network centrality is strongly
associated with reputation (Borgatti and Everett 1999, Owen-Smith and Powell 2008).
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The outcome of this process is a very strong and lasting concentration of EU-FP participations. A group of
about 150 universities (out of 1,000 PhD awarding HEIls in our sample) accounted for over 70% of total
participations in European projects in the year 2011 and EU-FP participations were even more concentrated
than PhD students and scientific publications. This group is almost identical to the highly-reputed European
universities - 148 of the 157 HEls in our sample with more than 50 EU-FP participations are included in the
Leiden ranking. This group also enrolls only one-quarter of the undergraduate students, while the extent of
participation in non-doctorate awarding HEls, like Universities of Applied Sciences, remains very limited, as
these account for more than half of the HEIls in our sample, but only 1% of the participations.

These results show how the collaborative nature of EU-FPs reinforces the role of organizational reputation
in the acquisition of European funds. While the grant selection process is a rather uncertain process where
quality is contested and there are wide variations in the extent reputation determines the selection outcome
(Van den Besselaar and Leydesdorff 2009), the creation of network ties is more systematically associated
with reputation, leading to a stronger association between reputation and acquisition of grants than for
individual projects.

A further relevant finding is that there is only slight evidence of the presence of country effects and almost
no evidence of the impact of the geographical distance from the European Commission on participations in
EU-FPs. This applies particularly to the participation of New Member States in EU-FPs, which is in line with
the level that would be predicted from the characteristics of their HEls. On the one hand, we might interpret
this as a sign that European integration has gone so far that less central countries are no longer disadvantaged
when participating in EU-FPs. On the other hand, systematic differences in the level of resourcing and
reputation of HEls translate into large differences in the levels of participations by country. This displays the
double-edged nature of European integration, where diminishing barriers between countries go alongside
with cumulative processes that reinforce a center and a periphery of European science.

In policy terms, the interpretation of these findings is somewhat ambiguous. They show how the will of
promoting European research cooperation also led to the creation of a strong core of highly-reputed players,
receiving a large share of European funding. This effect is largely due to social network effects and, therefore,
it is likely to be present also in areas of EU-FPs where excellence is not solely the main selection criterion.
This might interpreted as a positive sign that Europe is able to target excellence and concentrate resources
to core universities, or it can be interpreted as a sign of conservatism in the allocation of resources, being
largely driven by academic reputation. It would be interesting to repeat a similar analysis for different
subprograms to investigate whether the strength of the effect differs by program area.

Similarly, the results concerning geography are also subject to discussion: they may be interpreted as a
success in terms of creating a European Research Area, where competition takes place at the European level
and national states have less influence on the allocation of (European) funds. At the same time, the
emergence of a strong and closed core may occur at the expense of achieving cohesion and participation in
the ERA from countries in eastern and southern Europe. This would raise the question of whether stronger
cohesion policies, concerning specifically research, might be required.

Despite its value, our analysis has two limitations, which open important avenues for further research. First,
the analysis is essentially cross-sectional: this is a suitable approach for our main goal, i.e. to analyze layering
of the European higher education in terms of participations to EU-FPs and its association with organizational
characteristics. There are theoretical reasons to expect stability of layering over time, as an outcome of the
association between network structure and reputational structure and, indeed, this is shown by the literature
(Paier and Scherngell 2011) and confirmed by our tests for the period 2008-2012. However, there are some
questions requiring a longitudinal analysis. First, it would be important to investigate whether there is
growing concentration of EU-FP participation over time, as foreseen by cumulative mechanisms, and whether
this is associated with changes in the reputational hierarchy in European higher education. Second, issues of
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stability and time to equilibrium are relevant, i.e. how much time it requires to the EU-FP network to respond
to changes in the reputational structure. Third, while our main focus was on stability of layering, a specific
analysis of the cases of HEls whose numbers of participations changed significantly over time would shed
light on dynamic processes.

The second limitation is that we are not observing directly network processes and measuring network
centrality and, therefore, the interpretation of our findings in terms of network structure can only be indirect.
An analysis of EU-FP networks, including the organizational covariates, would assess more directly the
generating mechanism of the association between organizational characteristics and number of
participations. Such analysis would also allow analyzing the role of endogenous network effects, like social
closure and reciprocity, once the role of organizational characteristics has been netted out, in determining
the network structure. Given the endogeneity of network structure, suitable statistical models, like
Exponential Random Graph Models, are required to this goal (Lusher, Koskinen and Robins forthcoming).
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