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Abstract 

While it is well known that R&D activities are unevenly distributed across space, how this 

geography evolves is less explored. R&D activities are recognised as one of the main drivers 

for economic competitiveness and the transition to a knowledge-based economy. In this 

perspective, the EU has promoted the Framework Programmes (FP) since the 1980s to 

support it. The policy rationale is based on open and highly competitive calls for funding, and 

recent analyses have shown the existence of a core-periphery geography in the spatial 

distribution of FP participation.  

This paper aims to show drivers in the evolution of the spatial distribution of FP participation 

arguing that this mainly depends on economic development and scientific diversification, 

whether smart specialization is effective only in few cases. The analysis uses an innovative 

database at the level of European districts (NUTS3) and six different FP themes are compared 

from 1999 to 2010. Findings show the importance of economic growth and scientific 

diversification as main drivers for the attraction of FP projects across European districts. 

Combining this analysis with the EU Cohesion Policy, scientific specialisation seems to have 

a positive effect for Objective 1 regions only in a few selected FP themes.  

 

KEYWORDS (6): Geography of Research, EU, Framework Programme, Cohesion Policy, 

R&D, smart specialization 
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1 INTRODUCTION 

In the European Union (EU), the objective of promoting a knowledge-based economy has 

been declared since the Lisbon Agenda (Council of the European Union, 2000). This strategy 

recognises R&D activities as fundamental to support economic growth all over Europe, thus it 

is recognised that R&D activities are unevenly distributed across space (Fagerberg et al., 

1997; Teirlinck and Spithoven, 2005). Even though Europe has not been very successful, this 

policy goal has been confirmed in the long term and is still a major objective of European 

policymakers at all levels, even more in a period of crisis. In this perspective, the different 

capacities of European territories to carry out high-quality R&D activities become a crucial 

element to understand the transition towards a knowledge-based economy across Europe.  

The EU supports this transition to a knowledge-based economy through two main policies: 

the Framework Programme (FP) is focused on supporting R&D activities all over Europe, 

while the Cohesion Policy (CP) targets underdeveloped regions providing funding for 

investments mainly in lagging regions. While the FP is explicitly devoted to R&D activities 

regardless their location, the CP is geographically focused and broadly oriented to socio-

economic development, of which the knowledge-economy is expected to be a relevant (and 

strategic) part. Both policies are running since the 1980s with progressive increase of 

resources and scopes. This challenge has become even more urgent in a period of crisis like 

the current one, in which the EU needs to intervene to support economic recovery (Tödtling-

Schönhofer et al., 2009). 

The general objective of this paper is to analyse the territorial dynamics of EU intervention to 

support R&D activities, specifically looking at the spatial distribution of FP participations 

across EU districts. The aim is to introduce a territorial view into the debate on the role played 

by the FP in supporting R&D activities across Europe (Hoekman et al., 2009). In this 

perspective, it is necessary to keep in mind that the FP aims to fund “excellent” R&D projects 

regardless their location, and then FP participation can be seen as an indicator of excellence of 

‘knowledge production’ (Suurs and Hekkert, 2009). In contrast, the CP is conceived as a way 

to fund investments in poorer regions to achieve inter-regional convergence, and the 

knowledge-oriented economy is expected to be the main driver. These two different rationales 

have clearly different regional effects, yet they are expected to activate synergies across 

Europe. Our focus is FP policy since it is explicitly devoted to R&D, whereas the CP is 

analysed as an integrative and supportive tool to test the evolution in European lagging 

territories. 

The aim of this paper is to test two hypotheses on the role of economic development and 

scientific specialization or diversification. The first hypothesis argues that economic 

development is a ‘precondition’ to have excellent R&D activities, not vice versa. This would 

imply that the spatial distribution of FP participation favours more advanced territories and, 

secondarily, those economically growing (Hoekman et al., 2013). The implication for this 

hypothesis is that a knowledge-based economy is more likely to be localised in already 

advanced regions, and then investments in this direction would imply growing regional 

disparities. The second hypothesis comes from the debate on the (expected) benefits of 

regional ‘specialization/diversification’ (Kemeny and Storper, 2015) that was developed in a 

policy perspective through the so-called ‘smart specialization strategy’ (Foray et al., 2009). 

According to this recent EU policy orientation, underdeveloped territories following ‘smart 

specialization’ are expected to compensate their gap in terms of R&D excellence from richer 

regions. Our objective is the opposite: we aim to test the hypothesis that diversification of 
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R&D activities is in general better than specialization to increase the competitiveness of 

lagging territories, against the EU-supported idea that specialization is better. This second 

hypothesis in favour of diversification is based on Myrdal’s contributions on cumulative 

process (Berger and Elsner, 2007), and the importance of ‘diversity’ to enhance the 

competitiveness of regional systems (Uyarra, 2010). These two hypotheses will be tested 

through a quantitative analysis based on territorial data of FP participations. 

The analysis is based on a zero inflated negative binomial model (Long and Freese, 2006) 

using an innovative database for FP participation. The database is our own elaborations from 

the official EU’s CORDIS database where all FP projects are listed with the legal headquarter 

of each participant. The innovative element of this database is that all participants are 

localised using NUTS3 districts based on 2010’s definitions. Furthermore, another innovative 

element of the paper is the long-term perspective including all FP projects from 1999 to 2010 

in six different FP themes. This enables a very detailed geographical analysis all over Europe 

for a period of about a decade. 

The paper is structured as follow. In the next section, the literature review on the spatial 

distribution of FP and the relationship with the broader European context is presented. In 

Section 3, the conceptual framework is presented followed in Section 0 by the discussion on 

data collection, methodology and descriptive statistics. Results are presented in Section 5 with 

policy implications in Section 6. Finally, Section 7 concludes the paper.  

2 LITERATURE REVIEW 

The territorial basis for innovation dynamics have been largely recognised since more than 

two decades (Cappelen et al., 2003; Foray, 2000; Jaffe, 1989). The importance of place-based 

approaches has been largely studied and different models proposed such as ‘innovative 

milieu’ (Camagni, 2004, 1991; Crevoisier and Camagni, 2000), ‘regional innovation systems’ 

(Cooke et al., 1997; Lundvall, 2001), ‘learning regions’ (Morgan, 1997; Simmie, 1997) and 

‘triple helix’ (Etzkowitz and Leydesdorff, 2000). In general, all these models have been 

recognised as part of the same family of theories, the so-called ‘territorial innovation models’ 

(TIM) (Moulaert and Sekia, 2003). The fundamental idea is that knowledge is concentrated in 

certain territories enhancing innovation mainly (but not only) locally. 

The idea of territorial basis of knowledge has emerged for the need to overcome neoclassical 

approaches that reduce information to a commodity that can be exchanged over space (for a 

complete discussion, see Capello, 2007, Chap. 10). In this perspective, seminal contributions 

from economists such as Myrdal and Kaldor emphasised the cumulative nature of knowledge 

dynamics contributing to explain persistent inter-regional disparities (Berger and Elsner, 

2007), and then introducing concepts like path-dependency and technological lock-in 

(Audretsch and Feldman, 1996; Döring and Schnellenbach, 2006; Storper, 1995; Werker, 

2006). This introduces an innovative perspective on the contribution of knowledge for 

regional development, from which the ‘evolutionary economic geography’ has developed a 

large body of literature with significant policy implications (Uyarra, 2010). In our 

perspective, the importance of variability of available knowledge within an innovation system 

(Suurs and Hekkert, 2009) becomes crucial for regional competitiveness, through the so-

called “related variety” (Boschma and Iammarino, 2007).  
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“Next to the economics of the production of knowledge, the 

economics of the distribution of knowledge has emerged as a 

distinct area of investigation dedicated to understanding the role of 

external knowledge and interactive learning in the production and 

usage of new knowledge. Each bit of technological knowledge is 

not only the end-result of a process of generation, but also the 

input for the generation of new bits” (Antonelli and Quéré, 2002, 

p. 1051).  

Therefore, the location of knowledge matters, however, knowledge can be hardly measured 

and quantified, both generally and in a territorial perspective. 

Since 1984, the EU launched the so-called “Framework Programme” (FP). The policy 

rationale is relatively simple based on yearly calls for R&D projects. The selection 

mechanism is based on the main criteria of “excellence” under two main conditions. First, 

applicants have to set up a transnational consortium (no individual projects) and, second, at 

least one of the partner must come from the EU or an Associated Country
1
. This makes the FP 

calls open to any type of participant (universities, firms, governments, NGOs …), even non-

Europeans, under the conditions of having a supra-national consortia able to carry out an 

‘excellent’ R&D project.  

The FP policy is part of a general trend of supra- and inter-nationalization of R&D activities, 

as shown by several indicators such as academic co-authorships and industrial co-patenting 

across borders (Engels and Ruschenburg, 2008; Hoekman et al., 2012) or the increased 

mobility of researchers (Faggian and McCann, 2004; Kale et al., 2008). The FP is part of this 

process providing the opportunity to track ‘excellent’ R&D cooperative projects across 

Europe (and beyond). Accordingly, it is possible to track the spatial distribution of where 

these R&D projects are carried out as a territorial indicator of excellent R&D activities.  

The participation in FP projects was largely studied since many years, mainly through the use 

of social network analysis (Barber et al., 2011; Must, 2010). While these methodologies were 

developed for other purposes, the social network analysis provides the opportunity to analyse 

the R&D partnerships across Europe using FP consortia. Many authors (Hoekman et al., 

2013; Protogerou et al., 2010; Scherngell and Barber, 2011) have shown the existence of a 

‘core’ in the spatial distribution of FP participation.  

“To some extent a European core of research performing entities is 

already visible in the research system, in which leading city-

regions that are located in close geographical vicinity to one other 

(e.g. London, Paris, Randstad Region, Milan, Munich, Geneva) are 

disproportionally connected” (Hoekman et al., 2013, p. 8).  

In this core-periphery geography, some sub-clusters of cooperation have been identified 

providing a more complex framework (Autant-Bernard and Chalaye, 2013), nevertheless, 

each author has focused on different FP-themes highlighting disciplinary specificities without 

a fully developed analysis of geographical implications. 

                                                 
1
 The list of Associated Countries (AC) includes Croatia (not yet a MS for the period 1999-2010), FYROM, 

Iceland, Israel, Lichtenstein, Norway, Serbia (for which only NUTS2 are available), Switzerland, and Turkey. 
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The literature analysing the spatial distribution of FP participation provided evidence of a 

progressive polarization in favour of some nodes, which are nevertheless open to cooperate 

with newcomers (Heller-Schuh et al., 2011; Hoekman et al., 2013; Protogerou et al., 2010). 

Using other words, there is a geographical core that is becoming even more central; 

meanwhile, this centre is open to increasing cooperation with newcomers. Furthermore, the 

competition across newcomers has become harder making the whole landscape very dynamic.  

In this process of increasing polarization open to newcomers, there is a general trend 

reinforcing the core-periphery structure of the spatial distribution of FP participation and, in 

general, of the European research geography. This process overlaps with the so-called “club 

convergence” of European regions (Beugelsdijk and Eijffinger, 2003; Brakman and van 

Marrewijk, 2008; Hagen and Mohl, 2009; Hospers and Beugelsdijk, 2002; Rodríguez-Pose 

and Fratesi, 2007). While this process of club-convergence has been blocked by the current 

crisis (Dotti and Bubbico, 2014; Groot et al., 2011), the interaction between the European 

research and economic geographies have been little explored, according to our knowledge. 

“After all, Europe’s research policies are not intended to intervene 

in the European scientific and technological landscape at large, 

but to bundle resources with the purpose of supporting 

collaborative efforts between “excellent” actors in a few strategic 

scientific fields.[…] Given the current unequal distribution of 

scientific and technological capabilities across the European 

landscape it can be reasonably inferred that such strategies may 

well disproportionally support high-performance core regions, 

possibly even at the expense of peripheral regions.” (Hoekman et 

al., 2013, pp. 3–4). 

Analysing the European research and economic geography across the EU, the discussion shall 

consider also the Cohesion Policy (CP), which is the major scheme of intervention across 

European regions. Similarly to the FP, the CP is active since 1980s, but with larger funding 

and more ambitious goals than the FP (Bachtler et al., 2013). Furthermore, the CP explicitly 

aims to intervene in lagging regions defined as those with lower per capita GDP and higher 

unemployment. Even though the impact of the CP is still under discussion (Armstrong and 

Taylor, 2000; Bachtler and Wren, 2006; Beugelsdijk and Eijffinger, 2003; Bouayad-Agha et 

al., 2011; Bouvet and Dall’Erba, 2010; Busillo et al., 2010; Cappelen et al., 2003; Crescenzi 

and Rodriguez-Pose, 2008; Midelfart-Knarvik and Overman, 2002; Rodriguez-Pose and 

Fratesi, 2004), the two policies have clearly different rationales: the FP aims to support 

“excellent” R&D activities across Europe, and the CP aims to support economic investments 

in selected lagging regions. 

In this framework, the EU has started discussing possible synergies between the new FP, now 

called Horizon 2020, and the CP (Reid et al., 2007; Tödtling-Schönhofer et al., 2009). The 

most relevant innovation is the so-called “smart specialization strategy” (Foray et al., 2009), 

which aims to promote processes of technological, scientific and industrial specialization to 

boost regional growth.  

“Attention has already been drawn to the potential conflict 

between European policies aimed at competition and cohesion and 

the current emphasis on concentration of scientific resources, 

building economies of scale and networks of excellence will only 

exacerbate this situation (SHARP, 1998; HERAUD, 2003). This 
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raises key issues relating to the distribution of the scientific and 

technological expertise on which economic development is 

predicated and questions over the appropriateness of different 

scales for action.” (Crespy et al., 2007, p. 1072). 

3 CONCEPTUAL FRAMEWORK AND HYPOTHESES 

The EU intervention to support TIMs is based on two policies with different rationales (see 

Table 1). While both policies are active since the 1980s with increasing resources and 

expanding scopes, the fundamental rationales are opposite, but in principle not incompatible. 

The FP aims to award the excellent R&D projects regardless their location, thus the CP aims 

to promote investments in poorer regions, including R&D investments. Furthermore, the FP is 

based on yearly calls for projects, while the CP is based on multiannual programmes. These 

two policies seem intervening across European territories in apparently contradictory ways, 

although they are only part of a broader picture in which also member states’ policies play a 

major role.  

The fundamental characteristic of the FP-Cooperation scheme is the competitive mechanism 

based on open calls for R&D projects. Even though the selection procedure is rather 

complicated, the fundamental rationale aims to pick the ‘best’ research proposals funding 

them for a fixed period of time. This mechanism is common to many other R&D policies at 

national level, and is definitely not unique to the FP. Nonetheless, the relatively large amount 

of funds available, the possibility to have national and EU support (not just in terms of 

funding), the scientific and political visibility and the prestige of the programme represent 

strong incentives to apply, overcoming the significant costs required in terms of coordination 

and administrative burden. Therefore, being selected for an FP project can be considered an 

indicator of quality due to the very hard competition. 

In this mechanism, two aspects are relevant: the need to have expertise before applying and 

the possibility to further develop it once the grant is assigned. First, an FP applicant needs to 

have advanced expertise in a specific sector to prepare a research proposal, which is expected 

to provide major contributions in the scientific frontier of a certain topic. Alongside, the 

competitive nature of the FP selection mechanism tends to exclude applicants unable to 

provide major progresses on a certain research theme. Second, once ‘best proposals’ are 

selected, the EU funding allows FP partners to further develop their knowledge carrying out 

the R&D project. This mechanism of learning is in line with the idea of circular cumulative 

dynamics as presented by Myrdal. Finally, there is also a learning dynamics in the preparation 

and management of EU research application and projects, which is combined with already 

discussed cumulative nature of knowledge.  

In order to avoid the risk of giving funds only to certain R&D centres, the EU Commission 

explicitly aims to widen participation. First, a widen participation guarantees to keep having a 

competitive mechanism, and then to fund best R&D proposal instead of creating a permanent 

transfer of funds. This is true also considering the other way round: by an open competition, 

the EU Commission aims to fund always the most ‘excellent’ R&D projects. Second, there 

are significant political pressure to allow all Member States and Associated Countries to 

participate in this programme, overcoming existing disparities or, at least, providing equal 

opportunities. Finally, the FP is not the only programme for research funding, and then 
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applicants can receive support through different channels (national, regional, local, private…) 

to reduce those gaps and become competitive at the EU level. 

In Figure 1, the resulting effects of the combined rationales of the FP and the CP are 

presented (see Table 1 for an overview of the two policies). On the two axes, there is the level 

of territorial development and innovativeness. These two characteristics are expected to be 

related each other because more developed regions are expected to be more innovative, and 

vice versa. Territories are expected to be distributed along the main diagonal. As shown in 

Figure 1, the two policies have different areas of intervention. The CP aims to intervene on 

the left part of the graph where less developed territories are distributed. The objective is to 

bring them towards territorial convergence, meaning the right part of the graph. The FP has a 

different distribution and aims to intervene on territories in the top part of the graph, where 

excellent R&D is localised regardless the general level of territorial economic development. 

The objective is to further enhance innovativeness providing funds for ‘excellent’ R&D 

projects. In principle, excellent R&D projects can come from everywhere, including regions 

in the top left part of the graph. This determines an area of overlap between the two policies, 

which is of particular interest. 

In the top right part of Figure 1 where CP and FP overlaps, there is the possibility for an 

innovation-oriented model of territorial development in lagging areas supported by the two 

EU policies considered. However, the main critique to the FP is that the “core” of FP 

participation corresponds to most advanced regions (the top-right of the graph) , where most 

developed areas are also the most innovative ones (Heller-Schuh et al., 2011). In the bottom 

left, there is the largest part of areas interested by the CP through an “ordinary” territorial 

development policy, which does not include an innovation-oriented support. Finally, the rest 

of the graph is not affected by these EU policies. 

 

Figure 1. Areas of intervention and expected impacts 
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Table 1. Comparison of main features between Framework Programme and Cohesion Policy 

FEATURES FP CP 

Origins and 
evolution 

Since 1980s with major upgrades during 
1990s (FP4) and in 2007 (Horizon2020) 

Since 1989, with a minor turning point in 
1999 

Objectives Promote cross-border R&D partnerships 
Fund ‘excellent’ science 

Promote researchers mobility 

Support lagging regions 
Tackle regional unemployment 

Promote inter-regional cooperation 

Budget 2007-2013 € 50,5 bill. Per 7 years € 350 bill. Per 7 years 

Rationale Excellence regardless space, cross-border 
cooperation, annual calls. 

Partnerships, additionality, multi-annual 
programmes, geographical concentration

2
. 

Common evaluation Funding always for the ‘research 
champions’ 

Limited impacts, but significant results 
whether resources were concentrated. 

 

Based on this framework, the objective of the paper is to test two inter-dependent hypotheses. 

The first hypothesis is based on the relationship between territorial economic development 

and the capacity to carry out excellent R&D projects, namely to participate in FP projects. 

The second one is under which conditions ‘smart specialization’ can enhance FP 

participation. The two hypotheses can be formulated as follow 

H1: Is economic development a precondition to carry out excellent 

R&D projects? 

H2: Does smart specialization enhance FP participation? 

If the first hypothesis is true, then FP participations are expected to be concentrated in richer 

areas. In a dynamic perspective, territorial economic growth is expected to further enhance FP 

participation, and symmetrically that economic decline implies a reduction in the local rate of 

FP participation. This assumption is based on the idea that R&D activities are only the top 

‘part’ of economic development, which is a precondition to reach advanced stages of 

economic competitiveness. If H1 is true, then a policy like the FP aiming to support excellent 

R&D projects becomes implicitly a policy in favour of most advanced economic territories 

(the European ‘core’) leaving out poorer ones (the ‘periphery’). On the other hand, there is the 

recognition that those underdeveloped areas would need, first, a general economic 

intervention, such as the CP, before being able to reach the level of R&D excellence required 

by the FP. In this perspective, the FP is no longer a policy conceived regardless space, but it is 

a policy for investments in the core of Europe, fundamentally counterbalancing the CP.  

In conclusion, if H1 is true there is the risk to twist the whole Lisbon Strategy, which would 

become a strategy only for most advanced areas of Europe undermining the principle of 

territorial cohesion. In this perspective, FP and CP would become part of an articulated 

territorial strategy of the EU. While CP supports the periphery from a general economic 

perspective, the FP aims to support the core of Europe promoting R&D investments and the 

transition towards a knowledge-based economy. Therefore, the CP should focus less on R&D 

and more on creating the general preconditions for economic development; meanwhile, the 

FP assumes a geographical dimension, which might be made explicit in order to better 

coordinate with the CP. 

                                                 
2
 For a more complete discussions, see (Bachtler and McMaster, 2008, 2008; Bachtler and Mendez, 2007; Dotti, 

2013; Dotti and Bubbico, 2014). 
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The second hypothesis depends from the first one. If both H1 and H2 are true, smart 

specialization can be a good way for the periphery to overcome limits imposed by their 

underdeveloped economic conditions, which in principle undermines the possibility to 

achieve R&D excellence. Smart specialization can be a way to compensate the effect of H1, at 

least partially, promoting a knowledge-oriented economy in the periphery. Otherwise, if H1 is 

true and H2 is not, the spatial distribution of FP participations is dependent only from the 

level of economic development. 

A different framework would appear if H1 is false. In this case, if H2 is true the FP 

distribution would depend only from smart specialization regardless territorial economic 

conditions. In this case, the FP would really be a policy conceived regardless space because 

excellent R&D activities can come from all over Europe, including the periphery. If both H1 

and H2 are false, then for regions the best strategy would be to promote R&D diversification. 

In this perspective, the FP policy becomes an opportunity also for the periphery to develop a 

knowledge-based economy. This would imply a certain overlap with the CP that could be 

distinguished only through thematic focus (economic development of the CP, and R&D 

investments for the FP). A summary of hypothesis to be tested is presented in Table 2. 

Table 2. Synthesis of hypothesis 

[H1] 

Is economic development a 
precondition to carry out excellent 

R&D projects? 

[H2] 

Does scientific (smart) specialization enhance FP 
participation? 

Yes.  

The distribution of FP participation follows 
level of economic development and growth. 

Yes. 

Scientific (smart) specialization can be a strategy for the 
periphery to compensate the minor rate of FP participation. 

No. 

Scientific diversification is a better strategy to compensate the 
minor rate of FP participation in the periphery. 

No. 

Excellent R&D can be everywhere and is not 
affected by local economic conditions 

Yes. 

Scientific (‘smart’) specialization explains the distribution of FP 
participation 

No. 

Mode diversified R&D centres are more likely to achieve 
excellence, and they can be localised everywhere regardless 
economic conditions. 
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4 DATA, MATERIALS AND METHODS 

The database for the analysis is based on the official EU’s CORDIS
3
, which includes all FP 

participants, and presents three major innovations in comparison to previously mentioned 

analyses on spatial distribution of FP participations. First, the database is more detailed since 

it is based on NUTS3 codes harmonised at the 2010’s definitions, and it includes all 27 EU 

member states
4
 and 8 associated countries

5
 for which NUTS3 code exists (which implies the 

exclusion of Israel)
6
. This allows for a more precise analysis from regions (NUTS2), as used 

in above-mentioned papers, to districts (NUTS3). This innovation is relevant since the size of 

NUTS2 regions across Europe varies significantly; whereas, NUTS3 districts are more 

detailed and tend to be more homogeneous than NUTS2 regions. Second, most of the analyses 

consider only one FP theme, which mean only one discipline (Barber et al., 2011; Barber and 

Scherngell, 2013; Cecere and Corrocher, 2015; Mattsson et al., 2010; Must, 2010). While 

their purpose is the analysis of thematic R&D projects and their comparison, in our database 

the analysis is expanded in order to consider six different FP-themes, and then analyse 

whether specialization or diversification matters for FP participation. Third, our database 

includes three periods: FP5 (1999-2002), FP6 (2003-2006) and FP7 (2007-2010)
7
. In this 

way, the analysis can be carried out for a longer period (about one decade) with three different 

periods of the same length (4 years). These characteristics make the database substantially 

different from above-mentioned studies, although they are all based on the FP-Cooperation as 

extracted from the EU’s CORDIS. 

The choice of working at the level of NUTS3 districts is a major opportunity for a very 

detailed analysis; however, it imposes two major constraints. First, it has been necessary to 

harmonize NUTS3 definitions to the 2010’s version in order to provide full comparability 

across periods since NUTS codes have changed significantly over last decades, requiring a 

major work of data cleaning. Second, the use of NUTS3 districts reduces the availability of 

territorial data from Eurostat, although enough data are available for our purpose. Finally, the 

database is integrated with the regional eligibility for the CP. Specifically, the Objective-

1/Convergence (according to 2000-06 and 2007-2013’s definitions) identifies in which 

regions most of the EU funds are allocated. 

For a matter of comparison, our analysis considers only two periods: FP5 and FP7. In this 

way, it is possible to compare the long-term evolution of spatial distribution of FP 

participations for homogeneous periods. The comparison of two four-year periods reduces 

distortion determined by possible contingences during a certain year and aims to show a long-

term R&D competitiveness of each district.  

                                                 
3
 For all the projects, each participant is localised according to the legal address used to sign the FP contract. 

This commonly corresponds with their legal headquarter, which might be different from where research 

activities are really carried out. As example, the eight EU’s Joint Research Centres are legally registered as 

located in Brussels, whereas they are located mainly in Italy as well as in Belgium, Germany, the Netherlands 

and Spain. Less than 3% of observations could not be localised, although this includes only participants with less 

than four participations in the period 1999-2010 and the problem exists mainly for participants in FP5 that did 

not participated in more recent FPs. 
4
 For the selected period, Croatia was not yet a member state. 

5
 The list of Associated Countries includes Croatia (not yet a MS for the period 1999-2010), FYROM, Iceland, 

Lichtenstein, Norway, Serbia (for which only NUTS2 are available), Switzerland, and Turkey. 
6
 Some territories do not have a NUTS3 code due to their highly specific status. Nevertheless, for the purpose of 

this research, the following territories have been considered as NUTS3 units of their related countries: Greenland 

and Farøe are considered as Danish NUTS3, similarly to Gibraltar and Channel Islands for the UK and Svalbard 

for Norway (although Norway is an AC). 
7
 Data for the FP7 period 2011-2013 are not included to have three periods with the same length (4 years).   
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The database includes six FP-themes. These themes were selected because they did not 

change over time from FP5 to FP7 enabling for a full thematic comparability across time. The 

selected themes are energy, environment, ‘knowledge-bio based economy’ (KBBE)
8
, ICT, life 

sciences and nuclear. Nuclear research is a special case since it is formally dependent from 

the Euratom, but the research part of Euratom has been aggregated to the FP in order to 

simplify policy management. Despite recognizing the different legal basis, nuclear research 

can be compared with other FP-themes, although the size is significantly smaller making this 

a special case
9
.  

Our independent variable is the number of participation in FP projects per NUTS3 district 

aiming to show how many times a certain district is able to win the competition for FP 

funding. This shows the capacity of actors localised in a certain district to propose an 

‘excellent’ R&D project and, implicitly, the capacity to establish networks for R&D 

participation across Europe. In this perspective, the amount of funds allocated for an FP 

project can be misleading since different disciplines have different budget and operational 

costs (mainly dependent on the cost of research infrastructures). Therefore, the number of 

participations is more relevant as indicator than the amount allocated for each project. 

In order to measure specialization/diversification, the indicator is the participation on different 

FP themes. Since each FP theme is in a different discipline, the capacity to have an ‘excellent’ 

project in a certain theme does not guarantee the capacity to develop it in another discipline, 

also considering the high rate of competition. On the other hand, the administrative procedure 

is the same enabling for knowledge spillovers in terms of project management. Therefore, the 

capacity of participation in different theme shows the diversification of scientific excellent 

available in the same district. 

The index to measure specialization is based on the Marshall-Arrow-Romer (MAR) 

specialisation in a certain FP theme. In this way, it is possible to compare different districts 

across Europe (see Equation 1). If this value for the district is higher (lower) than unity, this 

district is (de)specialised in FP participations in that theme. Hence the lower boundary is 0, 

which stands for no specialisation, and the upper boundary is infinity. Algebraically, the 

specialisation index is formulated hereunder. 

Equation 1. Index of specialization 

𝐹𝑃𝑆𝑟𝑗 =

𝐹𝑃𝑟𝑗
∑ 𝐹𝑃𝑟𝑗
𝑛
𝑗=1

∑ 𝐹𝑃𝑟𝑗
𝑚
𝑟=1

∑ ∑ 𝐹𝑃𝑟𝑗
𝑚
𝑟=1

𝑛
𝑗=1

⁄  

Where FP stands for the number of FP participation; r is the district (NUTS3), running from 1 

to m with m=1317; and j is the FP theme running from 1 to n, and in our case n=6. FPS is the 

specialisation index of a district (r) in a certain FP theme. 

Finally, the main regional variable is the GDP as indicator of economic development. GDP is 

the most common indicator showing the economic size of a region and, if weighted per capita, 

the level of economic development. Furthermore, the eligibility for the CP’s Objective 

                                                 
8
 This area includes research on food, agriculture and fishery. 

9
 NB Nuclear research is highly sensitive and usually under strict control of public authorities. 
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1/Convergence is for regions (mainly NUTS2
10

) below the threshold of 75% of European 

average for GDP. While this is clearly related to the GDP; politically, the eligibility of a 

region for the Objective 1/Convergence means the availability of the largest amount of EU 

funds. Until 2006, regions receiving most of the EU funds were called “Objective 1”, and 

from 2007 onwards they were re-labelled “Convergence” without significant changes for our 

purpose. Therefore, these two labels can be used as interchangeable.  

In terms of methodology, we use a zero-inflated negative binomial model since many 

observations in the sample are equal to zero (Long and Freese, 2006). Using a zero-inflated 

negative binomial, it is possible to estimate both the possibility that values are different from 

zero and expected values. Using other words, it is possible to estimate, first, if a district is 

likely to participate in FP projects and, second, how many FP participations are expected. The 

choice for this model is supported by the Vuong test which is always significant and with 

values ranging from 1.61 up to 4.19 (see Table 4 below). 

Analysing descriptive statistics, there are four specific cases in the database on participants in 

the FP (see Table 3). First, there are districts with participants in FP5 and in FP7, and related 

increase or decrease. Second, there are districts with participants in FP5 but not in FP7. Third, 

there are regions with no participants in FP5, but with participants in FP7. Fourth, there are 

regions with no participants in FP5 or in FP7. The chi² equals 313.4 (p=0.000), which implies 

that these two FPS cannot be seen in isolation since there is an association between FP5 and 

FP7. However, this conclusion might be influenced by the fact that FP5 had more participants 

than FP7: the total number of FP declined from 44,129 in FP5 to 26,753 in FP7. Specifically, 

79 regions had no participants in FP5, but did in FP7; and 228 had participants in FP5 but no 

longer in FP7. Thus for our 1317 NUTS3 districts, there are 269 regions that have never had 

one or more participations in FP. 743 regions, on the other hand, have been active in both 

FPs. Hence we are interested in the performances of 1050 districts; i.e. 79.7% of the 

observations. 

Across themes, the nuclear research is the smallest one and it comes as no surprise due to the 

specificity of this discipline. The other disciplines have a distribution that varies between 

47.2% (FP5-Energy) up to 76.1% (FP5-ICT). In general, the FP-ICT is the most dispersed one 

with values above 65%, while others vary between 50% and 65%. In general, the share of 

distribution across district is relatively different with significant changes, also from FP5 to 

FP7, with a general decrease due to the reducing number of FP calls.  

In terms of specialization, average values are different across FP themes. While districts in 

FP-Energy and FP-KBBE tend to be more specialized, ICT and Life Sciences have opposite 

behaviours. A specific case is nuclear, which is highly specialised, since it is a rare field with 

strong public control and few specialised R&D centres related to this highly sensitive area of 

R&D activities.  

The last column in Table 3 shows a certain dynamism in terms of evolution of FP 

specialization. Both different values and signs show evolving trends in the FP specialization 

of European districts over time. Significant correlation exists only in three fields (Energy, 

KBBE and Nuclear), but with opposite signs, while other themes have minor differences. This 

represents a very heterogeneous framework to introduce our analysis. 

                                                 
10

 In few countries like Germany the eligibility is based on NUTS1 regions. 
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Table 3. FP Participation: descriptive statistics 

Variables Number of Districts 
(NUTS3) 

Share of districts 
involved 

Specialization of Districts 

 FP5 FP7 FP5 (971) FP7 (822) FP5 (971) FP7 (822) FP7-FP5 

FP Energy 459 417 47.2 50.7 1.36 1.87 0.51*** 

FP Environment 573 416 59.0 50.6 1.08 1.09 0.01 

FP KBBE 605 450 62.3 54.7 1.77 1.40 -0.37*** 

FP ICT 739 566 76.1 68.9 0.91 0.88 0.02 

FP Life sciences 495 416 51.0 50.6 0.70 0.69 -0.01 

FP Nuclear 204 166 21.0 20.2 0.47 0.75 0.28* 

FP Total 971 822 73.3 62.0    

GDP 1317 1317      

Note: The symbols ***,**,*, ° stand for significance at 0.1%, 1%, 5%, and 10%. (+) the share in the case of FP 
total refers to the 1317 NUTS3; the themes are calculated as shares in the districts actually involved in the FP. 

5 RESULTS TO EXPLAIN FP PARTICIPATION IN 

EUROPEAN DISTRICTS 

As said in previous section, our dependent variable is the number of FP participations in one 

of the six selected FP themes in a particular NUTS3 district in Europe. Moreover, preliminary 

calculations show that the mean of the FP participations per district is smaller than the 

variance; i.e. we are faced with a problem of over-dispersion (see Long and Freese, 2006). 

Typical for the study of FPs, the dataset contains many zero observations. 

Since all districts are eligible for FPs, there are two processes that lead to zero FP 

participation on a certain district. On the one hand, there are actors in NUTS3 that are less or 

not interested to obtain FP participation; on the other hand, it could also be that FP proposals 

are withheld by the EU. Hence, in both cases, the outcome of the dependent variable will be 

zero, but in the last mentioned case, the district could have been selected to partake in (a) FP 

theme(s). The idea is that the zero values are explained in different ways than districts that did 

have a positive number of FPs. The econometric model that deals with this type of problem is 

a zero-inflated negative binomial regression, which is a so-called ‘count’ model (Dotti et al., 

2013; Hoekman et al., 2009; Long and Freese, 2006). In order to determine the number of 

FP7 participation in a certain district, we build a count model from two separate parts: a 

negative binomial part explaining the number of FPs, and a zero inflated part explaining the 

occurrence of zero observations at NUTS3 level. 

In the negative binomial part, we include variables from the previous period. In order to avoid 

problems of endogeneity, effects of FP5 are considered. The first predictor variable is the 

number of previous FP5 projects in the same theme of the FP7 participation. As discussed in 

Section 2, knowledge is cumulative (Antonelli and Quéré, 2002) and then we expect that 

districts where there was an high rate of FP5 participation have also an higher FP7 

participation. This is in line with results from social network analysis showing the existence 
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of a core in the European research geography. Nonetheless, the competitive rationale of the 

FP does not guarantee that actors having received an FP5 project have an advantage in the 

competition for following FP periods. A second set of predictor variables is made up of the 

specialisation pattern of each district in all different themes in the previous period.  

Third, we control for the size of the NUTS3 by including the districts’ GDP. More developed 

districts will probably host more actors potentially participating in FP. In this perspective, the 

assumption is that there is no a priori difference across industries explaining the participation 

in a certain theme since many different themes are covered and they do not match NACE 

codes for industries. Further, the economic dynamism of districts is included in terms of GDP 

growth between the period FP5 and FP7. This is assumed as an indicator of economic 

dynamism, which is expected to be positively related to the capacity of attracting FP7 

participations.  

Finally, we have added a variable capturing the impact of being an Objective 1/Convergence 

region. To this end, we have multiplied the GDP in FP5 by the fact that the district is 

receiving these EU funds, and then it is expected to benefit from increased territorial 

investments boosting local R&D capacities. 

The second part of the model uses a logit equation predicting the process that leads to a 

NUTS3 having no FP because the actors active on the district have not applied for a FP 

project. The predictors here are assumed to be influenced by a previous FP, irrespective of the 

theme. To simplify the model we include a dummy variable to this effect. As in the count 

model, we also control for the size and dynamism of districts. Further, we include the 

interaction term accounting for Objective 1/Convergence regions. 
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Table 4. FP7 participation by theme 

 FP7 theme 
 Energy Environment KBBE ICT Life Sc. Nuclear 

Negative binomial part      
FP5 theme 0.083 

(0.008)*** 
0.050 

(0.005)*** 
0.077 

(0.008)*** 
0.018 

(0.002)*** 
0.031 

(0.004)*** 
0.032 

(0.007)*** 
Specialization FP5 
Energy 

0.003 
(0.300) 

0.017 
(0.037) 

0.034 
(0.030) 

0.078 
(0.029)** 

0.063 
(0.034)° 

-0.020 
(0.115) 

Specialization FP5 
Environment 

0.124 
(0.054)* 

0.326 
(0.064)*** 

0.168 
(0.056)** 

0.212 
(0.058)*** 

0.231 
(0.063)*** 

-0.166 
(0.221) 

Specialization FP5 
KBBE 

-0.013 
(0.038) 

0.078 
(0.043) 

0.087 
(0.038)* 

0.068 
(0.036)° 

0.028 
(0.043) 

-0.310 
(0.158)° 

Specialization FP5 
ICT 

0.242 
(0.117)* 

0.512 
(0.134)*** 

0.322 
(0.120)** 

0.914 
(0.117)*** 

0.681 
(0.131)*** 

-0.272 
(0.539) 

Specialization FP5 
Life sciences 

0.350 
(0.074)*** 

0.531 
(0.083)*** 

0.531 
(0.077)*** 

0.696 
(0.080)*** 

0.994 
(0.101)*** 

0.237 
(0.277) 

Specialization FP5 
Nuclear 

0.069 
(0.036)° 

0.087 
(0.042)* 

0.116 
(0.041)** 

0.111 
(0.038)** 

0.131 
(0.056)* 

0.084 
(0.102) 

Size of NUTS (GDP) 0.005 
(0.002)** 

0.004 
(0.002)* 

0.005 
(0.002)** 

0.010 
(0.002)*** 

0.007 
(0.002)*** 

0.002 
(0.003) 

Dynamism of 
NUTS3 

1.376 
(0.379)*** 

1.209 
(0.332)*** 

1.532 
(0.337)*** 

1.337 
(0.310)*** 

1.454 
(0.348)*** 

1.521 
(0.580)** 

Interaction GDP 
and objective 1 

0.001 
(0.002) 

0.001 
(0.002) 

0.003 
(0.001)* 

0.004 
(0.001)** 

0.003 
(0.001)° 

0.005 
(0.003)° 

Constant -1.872 
(0.326)*** 

-2.009 
(0.345)*** 

-2.046 
(0.312)*** 

-2.129 
(0.306)*** 

-2.427 
(0.350)*** 

-0.375 
(1.347) 

       

Zero inflated part      
FP5 Participation 15.892 

(625.743) 
5.160 

(7.592) 
12.385 

(585.195) 
14.224 

(535.982) 
14.595 

(1253.918) 
-3.976 

(1.530)** 
Size of NUTS -0.082 

(0.027)** 
-0.070 

(0.012)*** 
-0.046 

(0.010)*** 
-0.055 

(0.008)*** 
-0.050 

(0.009)*** 
-0.058 

(0.013)*** 
Dynamism of 
NUTS3 

-4.926 
(1.791)** 

-7.715 
(1.615)*** 

-4.329 
(1.778)* 

-4.148 
(1.032)*** 

-4.315 
(1.107)*** 

-7.595 
(1.816)*** 

Interaction GDP 
and objective 1 

-0.003 
(0.013) 

-0.026 
(0.008)*** 

-0.013 
(0.008) 

-0.002 
(0.005) 

-0.014 
(0.005)** 

0.003 
(0.005) 

Constant -9.862 
(625.743) 

2.511 
(7.800) 

-8.399 
(585.198) 

-9.544 
(535.982) 

-9.450 
(1253.919) 

11.802 
(2.222)*** 

       

Fit statistics       
Overdispersion 0.310 

(0.112)** 
0.455 

(0.105)*** 
0.375 

(0.115)** 
0.436 

(0.086)*** 
0.453 

(0.116)*** 
0.915 

(0.212)*** 
Vuong statistic 1.96* 2.57** 1.61° 3.17*** 2.73** 4.19*** 
LR chi² 472.91*** 480.56*** 525.25*** 646.22*** 550.45*** 172.74*** 
Observations 1050 1050 1050 1050 1050 1050 
Non-zero obs. 417 416 450 566 416 166 
Zero obs. 633 634 600 484 634 884 

Note: The symbols ***,**,*, ° stand for significance at 0.1%, 1%, 5%, and 10%. 
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From Table 4, four main results can be identified across the six models that we have run for 

each FP theme. First, control tests are always positive and their significance is high. Mainly 

the Vuong statistics is always significant with high values, except for FP7-KBBE that is 

significant, but only at 10%. These results substantially confirm the choice for the zero-

inflated non-negative binomial model.  

Second, economic conditions are the major factor to explain the rate of FP participation in all 

themes, except Nuclear research where is the GDP growth a main driver. This result confirms 

the first hypothesis (H1) on the role of economic development as precondition to carry out 

excellent R&D project. It confirms the hypothesis that excellent R&D is a function typical of 

more advanced economies and, referring to the literature analysing FP, this confirms the 

existence of a core and a periphery in the spatial distribution of FP participation.  

The result of a core-periphery distribution is further confirmed by the exception represented 

by nuclear research. This area is for instance highly regulated by the public sector. Therefore, 

the spatial distribution of R&D functions specialized in ‘excellent’ nuclear research does not 

follow the same rationale as other disciplines. This is determined by the limited number of 

nuclear R&D centres in Europe and the need to locate them in specific places for safety 

reasons, which might be different from the ‘common’ economic geography of Europe. As a 

confirmation of the previous finding, the rate of participation in nuclear projects follows the 

economic growth of districts confirming that this theme is growing in countries with higher 

economic growth. 

Third, the cumulative nature of knowledge is confirmed by the significance and the sign of 

FP5 participation to explain FP7 ones. In this perspective, it is relevant to highlight the time 

gap between FP5 (1999 - 2002) and FP7 (2007 - 2010). In principle, there would be no reason 

to assume that those winning a participation in FP5 have an advantage several years later in 

FP7 except the cumulative and localised nature of knowledge. This result shows that, once 

knowledge is produced in a place, it may create a cumulative effect enhancing the creation of 

future knowledge. 

The fourth result comes from the comparison across models and it refers to the second 

hypothesis over specialization or diversification. Looking the upper part of Table 4 referring 

to specialization in different FP disciplines, values in the diagonal are significant and this is in 

line with the cumulative nature of knowledge: a higher participation in FP5-Environment 

enhances the participation in FP7-Environment and this is the case for most of the themes, 

except energy and nuclear. Nevertheless, there are significant relationships also in other 

disciplines as shown by values not in the diagonal. Referring always to the case of 

environment (second column in Table 4), also participation in other themes such as ICT, life 

sciences and nuclear have a positive impact. 

The relationship across FP themes, meaning values out of the diagonal in the upper part of 

Table 4, is heterogeneous and the interpretation might not be straightforward in terms of 

cross-disciplinary relationships. Nonetheless, it is highly relevant the fact that significant 

values are always associated with a positive sign: the knowledge developed in a certain FP5 

theme have a positive influence on the rate of FP7 participation in different themes. This 

result brings us to say no to the second hypothesis regarding smart specialization: the 

diversification across disciplines enhances FP participation. On this result, we will return 

during the discussion. 
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In order to better understand the relationship between the rate of FP participation and 

economic development, we extract values for districts that had at least one participation in FP 

(meaning excluding the 267 NUTS3 observation that never participated at any time in FP). 

Three separate and mutually exclusive categories exist. First, the largest part of NUTS3 (743) 

is active in both FP5 and FP7 and are considered as on-going participants. Second, there are 

NUTS3 that quitted the FP because they had FP5 projects but no longer FP7 participations 

(228). Third, there are NUTS3 that had no prior FP5 but started in FP7 (79). In Table 5, two 

general characteristics for each group of districts are presented: economic size and dynamism.  

Table 5. Participation changes in FP by district 

Activity in FP5 
and FP7 

Economic Size  
(GDP in pps) 

Difference with 
other categories 
and significance 

Dynamism  
(GDP growth rate 
from FP5 to FP7) 

Difference with 
other categories 
and significance 

Ongoing (N=743) 106.16 22.60 *** 27.27 0.00 

Leaving (N=228) 85.99 -17.33 *** 25.01 - 0.03* 

Incoming (N=79) 76.54 -24.88 *** 33.47 0.07** 

Note: The symbols ***,**,*, ° stand for significance at 0.1%, 1%, 5%, and 10%. 

 

In Table 5, the first column indicates that the average economic size of districts, as measured 

by GDP at the time of FP5 expressed in PPS, has a positive effect on FP7 participation. After 

all, the districts that have on-going FP participation are significantly larger than those than 

either quit or are new. This corroborates the findings in Table 4 and the existence of a core in 

the spatial distribution of FP participation. However, districts that participated in FP5 but did 

no longer do so in FP7 are significantly lower in per capita GDP than the others that are either 

the ongoing or the new ones combined. Finally, also districts that are new to FP7 but did not 

participate in FP5 are significantly smaller than the other categories. Therefore, it seems that 

smaller districts are more likely to quit or enter networks of FP participations. Economically 

large districts are usually partake in FP7. 

The two columns at the right in Table 5 look at the growth rate of the absolute GDP from FP5 

to FP7. The districts that have an ongoing FP participation grew at 27.27%, and this value can 

be assumed as benchmark for other two groups since it involves most of the NUTS3 districts. 

Districts that did no longer participate in FP7, but were active in FP5, have, with 25.01% a 

significantly lower growth rate than the other categories combined. This indicates that their 

economic dynamism, as measured by the GDP growth rate, is relatively slacking in relation to 

the other districts. The opposite is found for districts that are new to the FP7 and did not have 

such an activity in FP5. Their growth rate is 33.47% and is significantly larger than the other 

regions combined. The relative favourable economic dynamism seems to have a positive 

effect on FP participation. 

The last part of our analysis considers the interaction with the EU’s CP in terms of rate of FP 

participation in districts benefiting from Objective 1/Convergence intervention, and the 

relative specialization. The CP is partly directed to a convergence of the regions to make sure 

that the poorest regions, in terms of their GDP per inhabitant, does not fall too much behind 

on the European average. This convergence objective is better known as Objective 1 for 

period 2000-2006, and then renamed “Convergence” after 2007. As said, the main hypothesis 

is that regions benefiting from this EU intervention (the CP) are expected to increase their rate 
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of FP participation being part of the transition towards a knowledge-based economy. In this 

perspective, lagging regions can use CP funds to achieve smart specialization in order to fill 

the gap with most advanced economic regions. The next Table 6 catalogues the 971 districts 

in FP5 and the 822 districts in FP7 into those that are eligible for Objective 1/Convergence 

during the respective FP periods. Specifically, the table looks at their rate of FP 

specialization. 

Table 6. Scientific specialization patterns and Objective 1/Convergence intervention 

Theme Districts  
not eligible for 

Objective 1 

Districts  
eligible for Obj. 1 

Difference and 
significance 

FP5 Period 
(971 Districts: 653 not  Objective 1 and 318 with Objective1) 

Specialization Energy 1.56 
(0.11) 

0.95 
(0.13) 

0.60*** 

 Environment 0.94 
(0.05) 

1.37 
(0.10 

-0.43*** 

 KBBE 1.63 
(0.09 

2.07 
(0.15) 

-0.44* 

 ICT 0.95 
(0.03) 

0.82 
(0.04) 

0.13* 

 Life science 0.71 
(0.04) 

0.68 
(0.06) 

0.03 

 Nuclear 0.54 
(0.08) 

0.33 
(0.09) 

0.21° 

FP7 Period 
(822 NUTS3: 620  not  Objective 1 and 202 with Objective1) 

Specialization Energy 1.94 
(0.14) 

1.66 
(0.23) 

0.28 

 Environment 0.99 
(0.07) 

1.38 
(0.15) 

-0.38* 

 KBBE 1.27 
(0.08) 

1.82 
(0.17) 

-0.55** 

 ICT 0.93 
(0.03) 

0.73 
(0.06) 

0.21** 

 Life science 0.70 
(0.04) 

0.66 
(0.07) 

0.04 

 Nuclear 0.79 
(0.13) 

0.63 
(0.17) 

0.16 

Differences FP7 and FP5 
 Energy 0.38* 0.70**  

 Environment 0.05 -0.00  

 KBBE -0.36** -0.25  

 ICT -0.01 -0.10  

 Life science -0.00 -0.02  

 Nuclear 0.25° 0.30  

Note: The symbols ***,**,*, ° stand for significance at 0.1%, 1%, 5%, and 10%. Standard error is between 
brackets. The differences at the bottom of the Table, are the differences between the average specialisation in 
FP7 and the one in FP5. 

 

The first result from Table 6 is the heterogeneity across themes. Considering the FP5 period 

(upper part of the table) the rate of specialization is significantly higher in non-Objective 1 

districts only for FP-Energy (1.56), while all other eligible districts under Objective 
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1/Convergence are likely to be more specialized. This result is relevant since lagging regions 

are likely to participate in R&D projects only if, or mainly if, they are specialized in one of 

the FP theme. This result becomes statistically significant in only two FP5 themes: 

environment (1.37) and KBBE (2.07). The difference between the two groups is also 

statistically significant, although at different rates. These results are probably related with 

economic and geographical characteristics of districts eligible for Objective 1/Convergence. 

These districts are often peripheral regions with relevant environmental resources and, often, 

their industrial structure has larger share of agriculture, providing a base for FP-KBBE 

research. On the other hand, Energy, ICT and Nuclear are more likely to be associated with 

more developed districts. 

In the FP7 period (central part of the Table 6), results are similar to FP5: districts eligible for 

Objective 1/Convergence are more likely to be specialized, otherwise they are often not even 

involved in FP projects. Furthermore, eligible districts are more likely to be specialised in FP-

Environment (1.38) and FP-KBBE (1.82), similarly to FP5. This result seems confirmed by 

the relative specialization of non-eligible districts towards life sciences and, even more 

relevant, ICT. These sectors are highly specialised and typical of most advanced central urban 

areas.  

The statistical difference between the two groups of eligible and non-eligible districts is 

significant in some specific and relevant cases. Districts eligible for Objective 1/Convergence 

benefits by specialization in FP-Environment and FP-KBBE, thus specialization is positive 

for non-eligible districts in the case of FP-Energy, ICT and, partially, Nuclear research, 

although the last one is a very specific theme.  

6 DISCUSSION FOR POLICY IMPLICATIONS 

The main result derived from our analysis is that the spatial distribution of FP participation is 

mainly driven by the rate of economic development of European districts, and by their 

capacity to diversify R&D activities in multiple themes. This is a strong result showing that 

excellent R&D activities are more typical of most advanced areas in terms of both possibility 

to participate in the FP, and in number of participation. According to our results, the first 

hypothesis (H1) is confirmed and it can be said that economic development is a precondition 

to carry out excellent R&D projects. 

A relevant role is played by rate of economic growth, since this is the main force changing the 

level of inter-regional disparities, and then spatial distribution of FP participation. Districts 

with higher economic dynamism are more likely to increase their share of FP funding, and 

then changing the whole landscape of FP participation, vice versa, districts growing less than 

the average are likely to reduce their FP participation. In this perspective, the open and 

competitive rationale of FP calls makes the picture articulated and always dynamic. This 

dynamism determined by the competitive rationale of FP calls counterbalances the cumulative 

nature of R&D activities and, in general, of knowledge.  

The discussion on the second hypothesis about smart specialization (H2) is more complex. In 

general, scientific diversification enhances FP participation along the argument suggested by 

evolutionary economic geography and against the EU policy for ‘smart specialization’. 

However, for lagging territories and in selected themes (FP-Environment and FP-KBBE), 

districts benefiting from the CP intervention have advantage more from smart specialization 
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than diversification in terms of number of FP participation. Furthermore, specialization can 

also be positive for more advanced districts in certain themes (Energy and ICT), but only in 

those themes, while economic growth is still the main driver affecting the spatial distribution 

of FP participations. Therefore, specialization can be a way to overcome the effects of 

economic development on the spatial distribution of FP participation, but only to a limited 

extent. In conclusion, the second hypothesis depends on the FP theme considered.  

In terms of policy implications, three major issues can be derived. First, the spatial 

distribution of FP participation is driven by economic development and growth rather than 

smart specialization. This makes the framework in constant evolution as result of economic 

forces. In this dynamism, two forces intervene. While knowledge is likely to be locally 

concentrated and cumulative determining a certain inertia in the spatial distribution of FP 

participation, the open and competitive rationale of FP calls give the opportunity for districts 

with economic growth (or decline) to increase (or reduce) their rate of FP participation. 

Accordingly, the choice for an open and competitive rationale for FP calls seem an adequate 

way to overcome the ‘natural’ trends of spatial distribution giving opportunities to newcomers 

and, at least partially, avoiding to further reinforce the cumulative spatial distribution of R&D 

activities. 

The second policy issue is related to strategies that districts can pursue to increase their rate of 

FP participation. In general, the best strategy is to pursue economic growth, which has an 

increase in R&D activities as a result. In this logical chain, districts need to first consolidate 

their basis for economic development, and only then develop their R&D activities through EU 

funding. In this perspective, it should be considered that FP represents only EU-funded R&D 

projects, while nothing is said about R&D policies of member states. Specifically, the 

participation in FP projects can be the result of a process of development of R&D activities at 

the local, regional and national level. In other words, EU funding for R&D becomes 

accessible only if there is an already well-structured capacity in the district.  

The third policy issue is related to the relationship between the FP and the CP. In general, the 

spatial distribution of FP participation is likely to follow the European economic geography 

and its dynamism. Nevertheless, we have seen that districts benefiting from the CP, which are 

expected to have lower FP participation due to their economic situation of underdevelopment, 

can compensate this through specialization, but only in certain FP themes. In this perspective, 

smart specialization can be a successful strategy in terms of increase of FP participation only 

in certain and specific disciplines (environment and KBBE). This makes the choice for 

specialization very risky and with uncertain returns if this choice is taken by many 

underdeveloped regions competing on the same theme. 

According to these findings, it is possible to claim that the FP is a policy with a geographical 

scope in favour of the European economic core, although the open competition rationale gives 

space for newcomers from the periphery. This opens the discussion if it would be necessary to 

make explicit the geographical scope of the FP, which ends up to interact with the opposite 

purpose of the CP focusing on funding investments in the periphery. An option might be to 

have FP calls only for actors located in territories eligible for the CP’s Objective 

1/Convergence. This would implicitly support most advanced districts in lagging regions, 

with possible positive effects in terms of economic spillovers and reinforcement of R&D 

activities in synergy with the CP intervention. In principle, this shift is easy changing the 

eligibility criteria for FP applicants, but it would require a deep redefinition of the policy 

purpose.  
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For the current CP programming period (2014-2020), the EU has imposed the rule to use at 

least 20% of EU funds to support R&D and innovation activities. This was introduced to 

tackle the current economic crisis. Yet, this can change the purpose of the CP and the R&D 

capacity of eligible regions with results that need to be tested. Nevertheless, it is clear that this 

might create an overlap with the geographical impact of the new FP, Horizon 2020. 

7 CONCLUSIONS 

In this paper, we have analysed the spatial distribution of FP participation during last decade. 

The analysis is based on a very detailed database using NUTS3 districts and six FP themes 

providing a cross thematic and long-term perspective. The two hypotheses tested by our 

analysis showed that the spatial distribution of FP participation is mainly driven by territorial 

economic development, by a certain inertia determined by the cumulative nature of 

knowledge, and by the capacity of districts to diversify their R&D activities in several themes. 

In lagging regions where a lower FP participation is expected, smart specialization can be a 

strategy to overcome this gap, but only in specific themes (environment and KBBE).  

The analysis introduces a new perspective on spatial impacts of FP moving beyond social 

network analysis. While the existence of a core-periphery structure in this geography is 

confirmed, the use of a more detailed and longer-term database allows for a deeper 

understanding of forces determining this evolution. From a methodological point of view, the 

use of a zero inflated non-negative binomial model allows to analyse both when and how 

many FP participations are expected across European districts. This empirical analysis 

showed the prevalence of economic factors in the spatial distribution of FP participation, and 

a more positive effect determined by diversification rather than specialization. 

In order to further develop this argument, some fields can be already identified. First, the role 

of spatial spillovers for economic growth could contribute to understand if this can be a 

source for further concentration of FP participation in close districts and in districts connected 

through FP networks for R&D cooperation. Second, FP participation is only an indicator of 

R&D activities, and a broader array of both dependent and independent variables could 

provide a better understanding of the spatial distribution of FP participation. As example, this 

analysis could be combined with rate of publications or patents in the same districts, although 

it would be necessary to consider the time-lag between an FP projects, its publication on 

scientific journals and related patents. Finally, a better understand of FP-CP interactions could 

be achieved verifying how CP funds are used in each district to see if they are supporting 

local R&D capacities, or not. 
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