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Abstract 

The present paper aims to analyse which factors determine the participation of Spanish firms within 
international R&D consortia granted by the EU Framework Programme in comparison with other 
cooperation alternatives. Empirical results show that the firm’s export propensity is positively related 
to its participation within the FP. Moreover, firms with a critical mass in R&D resources, with a 
consolidated network position regarding the national R&D system, and with strong linkages with 
universities have a higher probability of being involved in FP consortia than in other type of 
technological alliances. It is also confirmed that the higher risk associated with knowledge spillovers 
discourages firms from joining international consortia. 
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1. Introduction 

Literature concerned with R&D cooperation has focused mainly on two questions: the drivers of 
research partnerships and the effects of cooperation on both individual partners and industry. 
According to the transaction costs theory, knowledge is an intangible asset and thus market R&D 
contracts are incomplete and unable to capture all the value generated by this kind of activities. 
Throughout cooperation, firms avoid the high cost of internalising R&D activities while minimising the 
cost of an incomplete transaction (Hagedorn, Link and Vonortas, 2002). In addition, industrial 
organisation researchers argue that knowledge is a public good, exposed to market failures and 
spillovers. Cooperation seems to be a suitable strategy for internalising these spillovers within formal 
consortia (Cassiman and Veugelers, 2002). The relationship between the firm’s corporate strategy 
and the R&D cooperation process has also been stressed by Teece et al. (1997): Since innovation is 
a knowledge-intensive activity, cooperation promotes learning from partners and incorporating 
complementary capacities.  

The Framework Programme (FP) is the main political instrument supporting cooperative R&D within 
the European Union. It was born in 1984 with the aim of coordinating dispersed R&D activities 
funded by the European Commission. Since then, seven editions of the FP have been launched, 
evolving towards increasing budgets, new participation models and wider research priorities. 

Over the seven editions the operative scheme of the FP has been characterized by several key 
aspects. Roediger-Schula and Barber (2006) remark that all projects are promoted by self-organised 
consortia, shaped by different kinds of partners and located in different nations (usually, consortia 
are integrated by firms, public research centres, universities and users). Moreover, supported 
projects have a limited duration and their R&D activity is co-financed by grants coming from the 
European Commission and private funds coming from consortia partners. Evaluation and selection 
processes have been traditionally based on scientific excellence and relevant socio-economic 
aspects, being carried out by independent experts in each technological area. 

Consortia shaped under the FP have been considered in the literature as a clear example of 
international R&D cooperation, since they involve partners from different nationalities which invest 
their own resources in R&D activities, in order to obtain appropriable results.  

The present paper tries to explain which the drivers of participating in the FP are.  For this purpose, 
we formulate specific theoretical hypotheses and carry out an empirical analysis using data related to 
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the corporate R&D strategy and the firm’s market performance. Is must be remarked that we are not 
trying to explain the drivers to cooperate, but the drivers to cooperate within the FP in contrast with 
other national or international cooperation alternatives.  

Following this short introduction, section 2 summarizes prior literature focused on the FP as object of 
analysis. In section 3, we expose the theoretical framework and hypotheses which led the later 
empirical approach. In section 4 we present the database and the model used to carry out the 
descriptive analysis exposed in section 5 and the econometric approach contained in section 6. 
Finally, in section 7 some conclusions are drawn from the results, pointing out also key policy 
implications.  

 

2. R&D cooperation within the Framework Programme: empirical background 

Considering that micro-data on international R&D cooperation are scarce, it is obvious that 
information referred to the firm participation in the FP has a great value for empirical studies. In fact, 
some research trends have emerged during the last years using this information.  

One of them, supported by the IV FP through the TSER (Targeted Socio-economic Research) 
programme, is concerned with the study of RJVs defined as “cooperative agreements engaging 

companies, Universities and government agencies and laboratories to pool resources in pursuit of a 

shared R&D objective” (Caloghirou et al., 2004). For this purpose, researchers have developed the 
STEP TO RJVs databank, containing information about R&D projects supported by the FP and the 
Eureka Programme and involving, at least, one firm.  

Under this initiative, Hernán, Marín and Siotis (2003) analyze why companies decide to participate in 
RJVs. For this purpose, three complementary data sources are used: (1) the STEP TO RJVs 
databank; (2) the Amadeus database, produced by Bureau Van Dijk and containing data based on 
balance sheet information from 200.000 European firms and (3) the Worldscope database, which 
provides R&D expenditures for about 1500 large firms. 

Using this integrated data source, Hernán, Marín and Siotis (2003) try to capture the effect of firm 
absorptive capacity on the probability of being involved in a RJV. They conclude that the probability 
of being engaged in research consortia is positively related to firm size and its past experience in 
research cooperation. Any significant bias associated with the company nationality is found, although 
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it is suggested that firms from larger countries are less likely to participate in cross-border RJVs. 
These authors include in their paper some industry-level variables, referring to the importance of 
spillovers in a specific economic branch, sectoral R&D intensity and the degree of industrial 
concentration. All of them are positively related to the probability of a firm participating in a RJV. 

Trying to incorporate qualitative information, the STEP TO RJV database includes also the results of 
an extensive survey carried out by Tsakanikas and Caloghirou (2004). These authors analyze the 
motives of RJV partners to be involved in R&D consortia. They conclude that the main objectives of 
companies are the access to complementary resources and skills; keeping up with major 
technological developments; technological learning and R&D cost sharing. Regarding the type of 
partner, universities are the most desired partners, followed by clients and public research institutes, 
whereas competitors are in the last place of the ranking.   

Following a parallel research line using the STEP TO RJV databank and base on a previous paper of 
Röller et al. (1997), Navaretti et al. (2002) analyze which companies are more likely to be partners 
within a RJV. They build a model considering that the type of information that companies share 
depend on the characteristics of product markets and on asymmetries between firms, and  conclude 
that firms have a stronger incentive to share information, and to cooperate, when they produce 
substitute products and when they follow complementary research paths. Moreover, asymmetries in 
costs between the two firms are relevant variables to explain the benefits of the collaborative work: 
the greater the asymmetries are, the lower the information-sharing gains are and the greater the 
research co-ordination gains are.  

A recent research line uses the EUPRO database, elaborated from all information available in the 
CORDIS project database after a labour intensive standardization method and a constant up-dating 
process. Roediger-Schluga and Barber (2006) analyse the structure of collaboration networks 
formalized under the FP, finding that these networks are shaped according to a stable path 
throughout the years, in spite of operative and structural changes taking place along the consecutive 
editions of the FP. Moreover, they confirm that a central and stable core has emerged, shaped by 
the most participative organisations. The existence of this central core of frequent participants has 
also been reported by Breschi and Cusmano (2006) throughout the analysis of networks operating 
within the FP. Using the tools of graph theory and a database extracted from the STEP TO RJV 
databank, these authors confirm that frequent partners use to take the leading roles and are 
connected with a large number of peripheral actors. 
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The above mentioned papers have in common the information provided by the participation of 
companies and other type of organisations within the FP. Table 1 summarizes the research 
objectives, the methodology of analysis and the information sources used in each of them.  

 

Table 1 
R&D cooperation within the FP: empirical approaches using microdata 

 
Authors Research objectives Methodology Data sources 

Hernan, Marín and 
Siotis (2003) 

Motives to participate in 
R&D cooperative projects 

Logit estimation 1) STEP TO RJV databank 
2) Amadeus database 
3) Worldscope database 

Tsakanikas and 
Caloghirou (2004) 

Motives to participate in 
R&D cooperative projects 

OLS regression Survey (sample of 391 firms 
participating in the EU-FP) 

Navaretti et al. 
(2002) 

Firms´ probability of 
joining a RJV   

Cross-section probit 
model 

1) STEP TO RJV databank 
(only Eureka Programme) 
2) Amadeus database 

Roediger-Schluga 
and Barber (2006) 

Structure of R&D 
collaboration networks in 
the EU-FP 

Tools from the graph 
theory 

EUPRO database 

Breschi and 
Cusmano (2006) 

Structure of R&D 
collaboration networks in 
the EU-FP 

Tools from the graph 
theory 

EU RJV dataset (extracted 
from the STEP TO RJV 
databank) 

 

Undoubtedly, information coming from the participation in the FP has a great value in order to 
understand R&D cooperation in Europe. Nevertheless, the way this information is stored and 
managed in the CORDIS database is the origin of some limitations that researchers must face.  
Roediger-Schluga and Barber (2007) describe the whole standardization process that they were 
forced to do before working with these data.  

One of the most important limitations is the inexistence of a field which allows identifying each 
organisation unequivocally inside the CORDIS database, on the contrary, “organisations are spelled 

inconsistently in up to four languages…and labelled non-homogeneously” (Roediger-Schluga and 
Barber, 2007). Thus, the identification of participants in other dataset is practically impossible. 
Authors who have carried out empirical analysis integrating the CORDIS data and other sources of 
information have incorporate industry-level variables in their models, using the firm NACE-code as 
link. The paper by Hernán, Marín and Siotis (2003) is a clear example of this practice.  
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Facing the difficulties to access external information, a valuable attempt was the survey carried out 
under the TSER programme. Tsakanikas and Caloghirou (2004) contribute to understand why a firm 
decides to involve within a RJV, although their results could not be contrasted against a control 
sample of non-participating firms.  

Following the research lines of Hernán, Marín and Siotis (2003) and Tsakanikas and Caloghirou 
(2004), the present paper studies which factors determine the participation of Spanish firms within 
international R&D consortia granted by the EU Framework Programme. In contrast to the mentioned 
papers, our analysis integrates different micro databases and incorporates quantitative and 
qualitative information of a group of cooperative firms which includes participant and non-participants 
companies. In fact, we analyse two different situations comparing (1) cooperative firms with firms 
that participate in the FP and (2) firms that cooperate on international level but not in the FP with 
firms that participate in the FP. 

 

3. Theoretical framework and hypotheses 

 

The literature on cooperation in R&D offers a broad number of theories that explain why firms 
cooperate. Some work is also done on the specific topic of international cooperation. However, 
specific analysis about the determinants of cooperation in the European Framework Programme is 
scarce.  

Since our sample consists of cooperative firms, we do not try to explain the motives to cooperate, but 
the cooperation within the FP. Theoretical framework for this specific topic has not been developed 
until now. Therefore, although the literature about the drivers of R&D cooperation can guide the 
variables included in the model, this must also take the specific features of the FP into account. In 
fact we are wondering if arguments relevant to explain cooperation do not lose their explanatory 
power when we compare cooperative firms with FP participants. Consequently, a prior step in our 
analysis is the study of the differences between the cooperation in FP Projects and other forms of 
R&D cooperation. 

Given the top-down design of the FP, there is an unbalanced distribution of calls for proposals and 
budgets in two dimensions: temporal and technological. This fact could determine to a great extend 
which companies apply and when they do it. Over the seven editions of the programme, the budget 
allocated to the FP has increased and the distribution of the total budget among the thematic 
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priorities has changed according to specific economic and political goals. In the first years, energy 
was the protagonist, whereas information and communication technologies (ICT) led the latter 
editions. Some authors also conclude that EU authorities have favoured projects in R&D-intensive 
industries (Marín and Siotis, 2002).  

Moreover, the FP supports complex and large scale projects –science oriented and selected by 
criteria of excellence- with a development period of several years. It implies the need of a certain 
level of technical and organisational capabilities, that is, a minimum critical mass to participate 
successfully, and also a solid financial base to support long-term and risky investments. The new FP 
instruments aiming to promote more ambitious R&D initiatives, such as the Integrated Projects and 
the Networks of Excellence, reinforce this argument. 

Finally, the institutional context and administrative requirements of the FP should be taken into 
account in order to explain firm participation. In this sense, Siune et al. (2006) stress the following 
factors: 

 Access to information about opportunities and formal requirements determines both the decision 
to participate in the FP and the success of a proposal. In particular, although the information about 
how to participate within the FP is publicly available, many firms, especially micro-companies, 
unknown the existence of the EC support, and therefore do not gain access to the information 
related to it. The diffusion of information is managed by the EC (mainly through the web page of 
CORDIS) and also by National Contact Points (NCPs), offices in charge of providing individual 
assistance and promoting national participation in the FP. In this respect, one relevant contribution 
of the Commission and NCPs is the assessment in finding partners, which could be considered one 
of the obstacles for carrying out cooperative R&D projects.  

 A high degree of administrative formalisation facilitates the evaluation of proposals, but could 
discourage firms from applying, especially smaller firms and those without previous experience 
within the FP. Otherwise, expert and independent evaluators guarantee the fair selections of 
proposals, but this procedure requires them to constantly update their knowledge of specific 
objectives of the FP (Marimón, 2004). 

 Before receiving the approved financial aid, the consortium coordinator and the Commission 
should sign a contract in order to formalise concrete aspects. Siune, Schmidt and Aagaard (2006) 
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report that firms, especially Small and Medium-Sized Enterprises (SMEs), perceive this negotiation 
phase as a resource-consuming requirement that could delay the timing of the R&D project. 

 Intellectual property rights are regulated by contract. By requiring this agreement among 
partners, the Commission tries to avoid a conflict of interests within the cooperation project. 
Nevertheless, a too strict regulation could discourage firm participation (Caloghirou and Vonortas, 
2000). 

From all these factors, it can be pointed out that the FP is a more favourable scenario for firms that 
already perform R&D activities, especially within the FP, and thus can allocate resources and 
knowledge to apply and to elaborate proposals according to the administrative and technological 
requirements. Moreover, firm size, as an indicator of resources availability, and the technological 
area, as an indicator of funding opportunity, seem to be relevant variables to explain why a firm 
applies within the FP. But, otherwise, the lack of experience and resources could be neutralized by 
the existence of public mechanisms aimed at promoting the participation of firms, assessing them, or 
even financing the elaboration of proposals1.  

Taking into account the above mentioned aspects, we formulate the following hypotheses:  

H.1 The probability of participating within the FP is higher in the case of large firms or firms 
with a large R&D unit than in the case of smaller firms or R&D units 

There is a broad literature on the role of size in the case of innovation. However, no clear 
conclusions can be drawn especially in relation to cooperation. In fact –like mentioned by Robertson 
and Gatignon (1998)- some contradictory arguments can be found in the existing literature.  

To carry out successfully R&D cooperative projects, a critical mass is required and this threshold can 
be achieved more easily by large than by small firms (Bayona et al. 2001). From other perspective it 
could be argued that large firms can do R&D in house because of their large R&D unit while small 
firms with smaller R&D units are not capable to carry out large projects on their own and depend 
more on external knowledge, that is, have more incentives to cooperate. Other authors indicate that 
small and large firms have different roles in innovation systems (Heijs, Buesa et al., 2007). Probably, 

                                                 

1 In the case of Spain, the NCP (Centre for the Development of Industrial Technology, CDTI) offers financial support to 
elaborate a proposal.  
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smaller firms depend more on the external R&D infrastructure and on their relationships with clients 
and suppliers.  

However, even more important than firm’s size it would be the number of employees working within 
the R&D unit, because it indicates the real amount of human resources engaged in this type of 
activities and, consequently, the real capacity of a firm to carry out R&D projects and to absorb 
external knowledge.     

In our case, the hypothesis is formulated taking into account that the size of the FP projects and their 
complexity require a certain critical mass in order to assure the technical and financial capacity of the 
consortium. The literature indicates that the design of an individual R&D project is difficult; however, 
an international cooperative project (requiring the alignment of different interests and participants 
from different countries) would be even more difficult. It is logical to suppose that, besides the 
specific research activities, FP projects also imply high overhead costs -in time and human 
resources- related to administrative requirements and the coordination process inside the 
consortium. In fact, empirical evidence confirms that the probability of engaging in FP consortia is 
positively related to the firm size (Hernán et al., 2003; Caloghirou et al., 2004). Therefore, we expect 
that costs within the FP are higher than in other collaboration scenes and proponents need also a 
higher critical mass2.  

H.2 The probability of participating within the FP is higher for those firms belonging to high-
tech sectors and even higher where R&D activity is related to ICT 

The motivations for entering into R&D consortia include the complexity of innovation, economic 
costs, technological opportunity and other characteristics that can differ depending on the technical 
field or the sector where the firm operates. Those differences are reflected in the sector where the 
firm operates and are related to the probability of cooperation in R&D3. Based on those differences, 
several taxonomies were developed in terms of technical trajectories (Pavitt, 1984), sectoral 
technological regimes (Malerba and Orsenigo, 1996) or industry classifications by technical level 
(used by the OECD or Eurostat).  

                                                 

2 In the case of Eureka, for instance, Caloghirou et al. (2004) confirm that this programme seems to be more balanced 
between firms of different sizes, whereas large firms tend to participate more often in the FP. 

3 In the case of Spain, the percentage of cooperative firms over the total number of innovative firms is 73% for Chemicals 
and 78% for Transport material. This percentage is only 28% for the Wood. Intermediate cases are the Textile and 
Apparel (around 55%) (INE, 2006) 
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The empirical literature shows sectoral differences in innovative behaviour (Hladik, 1985; Link and 
Bauer, 1989; Wang, 1994) such as the differences between basic or science-based R&D and more 
applied technological development or the differences between innovation producers and users. 
Moreover, sectoral differences were found in technological complexity (Malerba and Orsenigo, 1993; 
Dodgson, 1994), the speed of creation and use (diffusion) of new technologies (Pyka and Saviotti, 
2002) and the competitive pressure observed in each sector (Von Hippel, 1989). 

Literature also shows that science-oriented sectors have a higher propensity to cooperate than those 
sectors doing more applied research (Miotti and Sachwald, 2003; Bayona et al., 2001). The FP is 
designed following a “top-down” system, where technological areas are established by the European 
Commission after an extensive consultation process with industry and other socially relevant 
organisations. Projects are evaluated according to their science and technological excellence in the 
context of those technological priorities and their degree of technological advancement at the 
European level. Therefore, those industry branches carrying out research close to the technological 
frontier have a greater probability of participating in the FP. In this respect, Marín and Siotis (2002) 
remark that EU authorities have traditionally favoured projects developed by R&D-intensive 
industries. 

Moreover, some technological areas, such as ICT, have traditionally received a greater amount of 
financial resources. For this reason, we expect also that those firms operating in sectors strongly 
related to the ICT have a greater probability of participating within the FP.  

H.3 Financial constrains have a positive effect on the probability of participating within the FP 

Innovation is an activity that entails high technical and commercial risks. First of all, at the beginning 
of the project technical results are not predictable and secondly, once the project is successfully 
ended, commercial returns are not ensured. Thus, the recovering of R&D investments is an 
uncertain and long-term operation. According to this, López (2008) finds that, for Spanish firms, the 
need to overcome financial constrains is one of the motives that explains R&D cooperation.  

Regarding FP projects these arguments are even more relevant due to their long-term perspective 
and their high level of novelty and technical complexity. Therefore it seems that firms investing in 
such large-scale R&D activities have to rely on a good financial situation. Considering that 
cooperation within the FP entails a public support, we assume that the cost-sharing motivation could 
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be even stronger for those firms participating within the FP. Thus, we expect a positive relationship 
between participation probabilities and financial constrains.  

H.4 Export propensity is positively related to the probability of cooperating within the FP 

International R&D cooperation has been analysed in the literature from different perspectives, mostly 
focusing on the role of multinational enterprises caring out R&D projects abroad (Niosi, 1999) and on 
the relevance of spillovers generated (Veugelers, 2005) in both the host and the home countries.  

Archibugi and Michi (1995) identify three dimensions concerning the internationalisation of R&D 
activities: (1) international exploitation of nationally produced innovations; (2) global generation of 
innovation and (3) global techno-scientific collaborations. These strategies are not exclusive, neither 
consecutive. Other theoretical approaches on firm internationalisation have shown some evidence 
about the gradual involvement of firms at the international level. From this perspective, exports are 
the first theoretical step of this process, allowing firms to accumulate knowledge about international 
markets and, consequently, to dismiss the risk associated with international operations (Johanson 
and Wiedersheim-Paul, 1975). The fourth hypothesis of our model assumes that there is a 
relationship between the export propensity of a firm and the probability of being involved in 
international consortia within the FP. This assumption is based on two facts: Firstly, exports and 
international cooperation could be related in the context of the corporative internationalisation 
strategy and secondly, due to their superior knowledge of the international context, exporters have a 
stronger vocation for cross-border partnerships and could more easily find foreign partners for their 
R&D agreements. 

H.5 Firms with a higher capacity to commercialize R&D outputs have a higher probability of 
cooperating within the FP 

Empirical studies about the partnerships shaped within the FP (Roediger-Schluga and Barber, 2006; 
Breschi and Cusmano, 2006) conclude that there is a central group of frequent participants which 
use to coordinate supported consortia. This central group is connected with occasional partners who 
compete among them in order to be involved in consortia with the highest quality and, consequently, 
with the highest probability of being supported. The preponderant role of coordinators allows them to 
select the appropriate partners and this selection process will be strongly influenced by the perceived 
technological capacity of proponents, in order to maximize knowledge spillovers captured throughout 
the joint work. Thus, we assume that there is a competitive process among those firms interested in 
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the FP in order to participate in those consortia led by the most reputed organisations. Since we are 
considering private companies, technological capacity should be related to the capacity to 
commercialize R&D outputs developed by the firm. 

H.6 Firms which are more capable to manage knowledge spillovers are more prone to 
participate within the FP 

The Industrial Organisation literature has analysed the relationship between two kinds of spillovers 
and R&D cooperation (Belderbos et al., 2004): the incoming spillovers measuring the importance of 
external information flows for the company’s innovation process, and the outgoing spillovers related 
to the problems to control knowledge departing from the firm. The incentives for R&D alliances are 
specifically related to the generation of the voluntary spillovers through information sharing. However 
in this case there exists the danger of free riding by one of the partners (Veugelers and Kesteloot, 
1994). Like mentioned by Belderbos et al. (2004), these aspects emphasize the dual role of 
spillovers: incoming spillovers increase the attractiveness of consortia, while outgoing spillovers may 
endanger cooperative agreements.  

For the case of Spanish firms, the importance of the spillovers is stressed by the study of Heijs and 
Buesa (2007)4, who show that accessing to complementary knowledge is the main motive to 
cooperate. López (2008) also concludes that the more important incoming spillovers are and the 
more effective intellectual property protection is, the higher the probability of cooperating is. 
According to these evidences, we establish the following two sub-hypothesis. 

H.6a Firms with a higher absorptive capacity regarding incoming spillovers have a greater 
probability of participating within the FP 

Since FP projects are evaluated under scientific and technological excellence criteria (European 
Commission, 2002), the selected ones are expected to have higher technological level and also 
higher complexity than other R&D cooperation initiatives. In these cases, internal capacity of 
participants is supposed to be higher, since the R&D objectives are more ambitious and generated 
and shared knowledge among partners will be more complex. So, we assume that the capacity of a 
firm to absorb incoming spillovers should be greater for those firms participating within the FP than 
for those involved in other type of R&D cooperation.  

                                                 

4 The study of Heijs (2001) arrives at the same conclusion  
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H.6b Firms with higher difficulties to appropriate outgoing spillovers have a lower probability 
of participating within the FP   

Moreover, in projects with high complexity levels, the appropriability of outgoing spillovers requires a 
stronger ability to manage intellectual property rights (IPR). In the FP, IPR are regulated by contract 
among partners and the Commission. At this respect, Caloghirou and Vonortas (2000) find that too 
strict administrative requirements could discourage firm participation. Thus, we expect that those 
firms with highest difficulties to managed IPR will have a lower probability of being involved in FP 
consortia.   

H.7 Firms considering that cooperation with institutional partners is very relevant for their 
innovative performance have a greater probability of participating within the FP 

One of the reasons to cooperate is accessing to complementary resources needed to exploit own 
abilities and to reinforce competitive advantages. The nature of needed resources will determine the 
choice of partners: Firms could look for similar resources in order to reach economies of scale and to 
reduce cost and risk, but they could be more interested in finding complementary resources if the 
innovation process requires a multidisciplinary orientation. Miotti and Sachwald (2003) analyze which 
factors determine the choice of partners using a sample of French firms. They conclude that co-
operation with competitors is more oriented to put together similar resources in order to share R&D 
cost and risk, whereas cooperation with universities is aimed at finding complementary resources 
needed to advance at the technological frontier. 

We have argued that FP projects have a higher degree of complexity because of the evaluation 
criteria applied by the European Commission. Therefore FP projects should be closer to the 
technological frontier than other cooperation initiatives. In fact, the preponderant role of universities 
within the FP has been reported by Roediger-Schluga and Barber (2007). They find that a high 
percentage of the most frequent participants within the FP are universities and research centers. 
Also Tsakanikas and Caloghirou (2004) report that the great part of participating firms consider 
universities and research centers as the best partners. 

According to these evidences, we can expect that those firms cooperating with universities and 
public research organizations (institutional partners) will have a greater probability of being engaged 
in FP consortia. 
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H.8 Positive experience within the national R&D system increases the probability of being 
involved in international consortia within the FP 

The choice between national or international partnerships has been treated in the literature 
considering that firms could profit from country-specifics advantages existing in foreign national 
innovation systems (Narula, 2003). Moreover, international R&D cooperation has been favoured in 
the last years by technological aspects (rising costs and risk of innovation, improvements in 
information and communication technologies and increasing similarity of technologies across 
sectors) and also by economic and political aspects (growing homogeneity of consumption patterns, 
harmonisation of regulations and supra-national agreements) (Veugelers, 2005, and Narula, 2007).  

In spite of these pull factors, the decision to internationalize part of the innovation process is 
hindered by the risk of losing control over the firm’s technological core competencies. Although the 
percentage of R&D managed abroad is increasing in the last years, experts agree that multinational 
enterprises carry out the great part of their R&D activity, specially the strategic ones, inside the home 
country (Veugelers, 2005). 

As it was explained previously, firm capabilities to control the flows of knowledge inherent to 
cooperation processes determine to a great extend its propensity to share tacit knowledge with other 
institutions. Evidence shows that the probability of cooperating is negatively related to geographic 
distance (Barajas and Huergo, 2007; Nagle et al., 2007) because knowledge flows are more difficult 
to be managed at the international level. According to Veugelers (2005), the importance of close 
geographic proximity for selecting partners explains that most of cooperative agreements in R&D 
take place with national organisations, and that international partners for EU firms are mostly other 
EU firms.  

Thus, we expect that Spanish firms will prefer to cooperate with national partners, but this decision 
will not exclude international agreements if they entail access to firm- or country-specific knowledge. 
On the contrary, the positive experience with national partners will improve firm’s abilities to manage 
spillovers and will reinforce linkages with organisations which can also be partners within 
international consortia. So, the more integrated the firm is within national R&D networks, the higher 
the probability of being involved in international cooperative projects is, especially with European 
organisms.  
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Additionally, it should be pointed out that in the context of the EU, governments try to harmonize 
national R&D policies with those objectives pursuit by the FP and other European initiatives. In the 
case of Spain, National R&D Plans have traditionally taken into account the strategic lines followed 
by the European Commission in order to facilitate the participation of Spanish organisms within the 
FP. In many cases, by supporting national partnerships, National Plans also reinforce cooperation at 
the European level.  

H.9 The probability of participating within the FP is lower for those firms which internalize 
R&D resources available at international markets 

According to the transaction-costs theory, entrepreneurs try to organize transactions by minimizing 
costs inherent to them. The choice between the market and the internal organisation will depend on 
the cost of each type of transaction. Cooperation processes are explained as hybrid forms of 
economic organisation when: firstly, market contracts are incomplete, that is, they are not valid to 
specify all the possible contingencies, and secondly, the internal organisation of the transaction is 
too expensive (Williamson, 1996). The existence of knowledge spillovers related to R&D activities 
explains why contracts are incomplete for this type of transactions whereas the high and risky 
investments required for R&D explain why the complete internalization of this function within the firm 
is not affordable in many cases. Thus, R&D cooperation seems to be the best option in order to 
control the flows of tacit knowledge and to economize high costs.  

Nevertheless, when coordination costs are too high firms could decide to internalize R&D resources 
available at the market. As we have argued before, due to formal procedures and time requirements, 
cooperation at the FP are even more expensive than other cooperation alternatives. Consequently 
the probability of participating will decrease if the firm is able to find R&D resources at the 
international market and incorporate them within its own hierarchy.    
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4. Empirical approach and data 

The present paper aims to elaborate a qualitative and quantitative analysis on the strategic 
behaviour of firms participating within the FP in comparison with other cooperative firms. Firstly, we 
compare the motives to cooperate of FP participants with the ones of firms involved in other type of 
technological alliances (national or international). Secondly, we compare the determinants of FP 
participation with those of enterprises carrying out international R&D cooperation projects 
independently of the FP. This two-level approach allows us to determine the strategic features of 
enterprises participating within the FP using different control samples.  

In particular, our database contains information only about cooperative firms. This fact is essential to 
understand the scope of our paper and the questions that could be answered:  

1) Which are the differences between firms participating within the FP and firms involved in 
other R&D cooperative initiatives? and  

2) Which are the differences between firms participating within the FP and firms involved in 
other R&D cooperative alliances with international partners? 

For this purpose, we use the FP/IAF database, which contains information from two sources. The 
first one is the CDTI-FP database, provided by the National Contac Point of the FP in Spain, the 

CDTI (Centro para el Desarrollo Tecnológico Industrial), and including information about all the FP 
projects in which at least one Spanish firm participates up to 20055. The second one is the survey 
promoted in 2003 by the Fundación Española para la Ciencia y la Tecnología (FECYT) and 
designed and carried out by the Instituto de Análisis Financiero (IAF). It was answered by 310 
Spanish enterprises involved in cooperative R&D activities.  

The resulting FP/IAF database contains information about key financial ratios, export performance 
and corporate R&D strategy of 310 Spanish cooperative enterprises, from which 161 have 
cooperated with international partners and 62 have been engaged at least in one consortium granted 
by the FP. 

                                                 

5 To guarantee the homogeneity of the sample, only Specific Targeted Research Projects (STREPs) and Integrated 
Projects are considered. 
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The available information allows us to analyze the R&D strategy from a double perspective, taking 
into account variables related to the economic performance of firms and their R&D strategy6. 

For each of the scenes, the empirical model consists of the following equation:  

⎩
⎨
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where *
iy  is a latent dependent variable, ix  is the set of explanatory variables, β is the vector of 

coefficients and iu  is the error term. The firm i participates within the FP if *
iy  is positive.  

 

 

5. Results: Descriptive analysis 

According to the above exposed hypothesis, our model includes two groups of variables. The first 
one refers to the firm’s economic performance and corresponds in general terms to hypotheses 1 to 
5; and the second group, more focused on the firm’s R&D behaviour, is used to test hypotheses 6 to 
9. Next, we present the descriptive data of selected variables for three samples: (1) cooperative firms 
(2) firms cooperating with international partners and (3) firms participating within the FP.  

The descriptive analysis confirms that variables measuring the firm’s size and the dimension of the 
R&D unit reach the highest values for FP participants (hypothesis 1). As we can see in Table 2, the 
percentages of large and medium-size enterprises are the highest for FP participants (26% and 40% 
respectively). On the contrary, small firms show a lower presence (24%).  

Figure 1 reflects that around 40% of FP participants have more than 25 R&D employees. This 
percentage is 22% considering all firms cooperating with international partners and falls to 15% for 
the whole group of cooperating firms. Thus, the firms´ size and the number of R&D employees seem 
to have a positive relationship with the probability of participating within the FP. 

In order to test hypothesis 2, we use a sectoral distribution based on the initial paper by Pavitt 
(1984)7, including services sectors grouped by their technological level. At this respect, some 

                                                 

6 Find the exact definitions of the variables in Appendix 1 

7 This taxonomy is based on the sources and the nature of technological opportunities and innovations, on R&D intensity 
and the type of knowledge flows. In Pavitt (1984) only industrial sectors are included. We incorporate services sectors 
considering the classification elaborated by the OCDE. 
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aspects should be pointed out. The first one is the high percentage of “High-tech services” in the FP 
participants sample (17,7%), whereas this value is around 10% for the other two samples. “Other 
services” show also the highest percentage in the third group. Unexpectedly, Spanish firms 
belonging to the “R&D-based sectors” category are less frequent among the group of companies 
involved in international partnerships. 

 
Table 2 

Descriptive statistics 
 

 
 
Means of quantitative variables: 

(1) 
All cooperative 

firms 

(2) 
Firms cooperating 
with international 

partners 

(3) 
FP participants 

R&D employment 2,46 2,46 3,06 
Exports 3,14 3,38 3,64 
Liquidity ratio 0,70 0,68 0,72 

 Frequencies of binary variables (%):    
Large firms 12,26 18,63 25,81 
Medium-size firms 32,26 32,92 40,32 
Small firms 38,71 32,92 24,19 
Suppliers of traditional intermediate goods 9,35 10,56 8,06 
Specialised suppliers of interm. goods and equip. 15,16 16,77 17,74 
Mass production assemblers 12,26 11,80 11,29 
R&D-based sectors 11,61 8,70 8,06 
Other services 10,00 12,42 16,13 
High-tech services 9,68 9,94 17,74 
Other activities 7,10 9,94 8,06 
Returns from innovation 32,90 36,02 41,94 
Technological independence in product 69,03 70,19 80,65 
Technological independence in process 53,87 54,66 59,68 
Importance of suppliers and clients 56,13 58,39 58,09 
International spillovers 47,74 55,28 61,29 
Difficulties related to IPR 32,58 28,57 14,52 
Valuable way of technology acquisition:    
    Cooperation with universities 46,77 52,80 66,13 
    Cooperation with other research centers 27,42 32,92 37,10 
    Cooperation with technology centers 38,39 44,10 50,00 
    Cooperation with other companies 57,74 68,94 62,90 
Quality of the national research system 56,77 58,39 70,97 
International hiring 22,26 29,19 20,97 

Number of observations: 310 161 62 
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Figure 1 
R&D employment by type of cooperation 
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The liquidity ratio is included in the specification to capture firm’s own financial capacity (hypothesis 
3), under the assumption that firms with a lower proportion of shareholders funds over non-current 
liabilities are more likely to be interested in the aid provided by the EC. Nevertheless, the mean of  
liquidity ratio of FP participants is statistically higher than the one for the other two samples (see 
again Table 2). This fact could indicate that, for the case of Spanish firms, financial constrains are 
not a relevant factor to participate within the FP.  

International competitiveness (hypothesis 4) is captured throughout the export propensity, calculated 
as “sales in international markets over total sales”. This ratio is higher for firms cooperating with 
international partners and even higher for FP participants (see Figure 2).  

Our model also includes a set of variables which allow us for considering some information about the 
capacity of a firm to commercialize R&D outputs (hypothesis 5): the ratio “sales from innovative 
products over the total sales” and the degree of technological independence. At this respect, we 
observe that almost 42% of FP participants receive a great part of their sales from innovative 
products, whereas this percentage is lower among firms cooperating with international partners in 
general (36%) and even lower for the whole sample of cooperative firms (33%). Moreover, almost 
81% of FP participants declare to be highly independent in product technology, being this 
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percentage lower for cooperative firms and for firms involved in international alliances. A similar 
trend could be observed regarding the variable “Technological independence in process”, although in 
this case percentages are lower (54%, 55% and 60% for each group respectively). 

 

Figure 2 
Export propensity by type of cooperation 
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The effect of knowledge spillovers on the probability of participating in the FP (hypothesis 6) is 
captured throughout two variables. The first one refers to the relevance of international incoming 
flows of knowledge for the firm’s innovative performance. The second one is related to the difficulties 
of controlling outgoing spillovers by means of intellectual property rights.  

Table 2 shows that firms with the highest ability to incorporate in their innovation processes public 
information available at the international scene are more frequent among FP participants (61%) than 
among participants in other international agreements (55%) and cooperative firms in general (48%).  
On the contrary, the percentage of firms with difficulties at managing intellectual property rights 
decreases in the FP participants group respect to the other two samples.  

The preference for institutional partners, such as universities, research centers and technological 
centers within the FP (hypothesis 7) is tested from two complementary ways. Firstly, we incorporate 
in the model a set of dummy variables which take the value 1 if the firm has collaborated with each 
type of organisation, being this cooperation a very important way of acquiring technology. And 
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secondly, we incorporate the variable “Importance of suppliers and clients” in order to measure how 
appreciated are these agents as innovation source8. 

Descriptive statistics show that the percentage of firms which consider institutional partners as a very 
important way of acquiring technology is higher for FP participants than for firms involving in 
international partnerships and even higher regarding cooperative firms in general. On the contrary, 
“Cooperation with other companies” is less relevant for FP participants than for those firms involved 
in other international alliances. Following a similar trend, the latter give higher marks to suppliers and 
clients than companies involved in FP consortia. Thus, it seems that international cooperation with 
institutional partners is more appreciated by FP companies. 

Comparing the three samples, it is remarkable that FP participants have the best opinion of the 
national research system: 7 of each 10 companies consider that the quality is very high, whereas this 
proportion is lower for other cooperative firms. Thus, this descriptive analysis suggests that 
successful national cooperation enhances alliances with international partners (hypothesis 8).   

The percentage of companies which have hired qualified human force at the international market and 
consider it a very important source of innovation is higher for firms involved in cross-border alliances. 
As we establish in hypothesis 9, FP participants resort to this practice with a lower frequency than 
other cooperative firms. 

In short, with respect to other types of cooperative firms, FP participants are more frequently big and 
medium-size companies operating in the service sector. They show also a higher export propensity 
and a competitive position more supported on innovative products and technological independence. 
Moreover, they own better abilities to manage knowledge spillovers and have accumulated a greater 
experience in institutional partnerships. Their experience within the national research system is 
supposed to be very positive, since they give the highest marks to national R&D resources. 
Cooperation seems to be for FP participants a broadly used strategy, preferred to the hiring of 
human resources at international markets. 

                                                 

8 It should be remarked that the variable “Importance of suppliers and clients” measures if suppliers and/or clients are a 
very important source of innovation, but not exactly if they are relevant partners in R&D cooperation. Thus, we have 
included also the variable “Cooperation with other companies” for two reasons: firstly, it includes also competitors, and 
secondly, it captures not only the role of other companies as innovation source, but also as R&D partners. 
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The following econometric analysis will allow us to test if the above mentioned conclusions are 
statistically significant. Table 3 summarizes the theoretical framework, the variables related to each 
hypothesis and their expected effect on the probability of participating within the FP.  

Table 3 
 Hypothesis and variables 

 

Hypotheses Variables Expected 
sign 

Hypothesis 1  Firm’s size  
R&D employment 
 

+ 
+ 

Hypothesis 2 Industry activity  
Hypothesis 3 Liquidity ratio - 
Hypothesis 4 Exports  

 
+ 

Hypothesis 5 Returns from innovation 
Technological independence 

+ 
+ 

Hypothesis 6 
Hypothesis 6a 
Hypothesis 6b 

 
International spillovers 
Difficulties related to IPR  
 

 
+ 
+ 

Hypothesis 7 Importance of suppliers and clients 
Valuable way of technology acquisition: 

Cooperation with universities 
Cooperation with other public research centers 
Cooperation with technical centers 
Cooperation with other companies 

- 
 

+ 
+ 
+ 
- 

Hypothesis 8 Quality of national research system + 
Hypothesis 9 International hiring - 
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6. Results: Econometric analysis 

As explained in previous sections, we have estimated the probability of participating in the FP using 
two samples. The firs one contains 310 cooperative firms, whereas the second sample consists of 
161 firms cooperating with international partners. Given the binary character of the dependent 
variable, every specification has been estimated as a probit model. Table 4 shows the empirical 
results obtained from the first sample (all cooperative firms) and Table 5 describes evidences from 
the second one (firms cooperating with international partners).  

Due to the high correlation existing between variables related to institutional cooperation and IPR 
management, we have carried out two estimations for each sample. The first one includes the 
variables “cooperation with universities” and “cooperation with other research centers”, whereas in 
the second the “difficulties related to IPR” are incorporated as an alternative. This dual approach 
allows us to detect the effect of these variables on the estimated probability without losing 
information. 

In what refers to the sample of cooperative firms, against all the expectations, the results in Table 4 
do not provide evidence about any significant relationship between the firm’s size and the probability 
of participating in the FP. However, the number of R&D employees has a positive effect on the 
estimated probability, stressing that the real critical mass needed to be involved in FP projects must 
be identified with the R&D capacity, whatever the size of the company is, giving support to our 
hypothesis 1.   

Financial constrains do not appear to be a significant variable in our model, reflecting that, despite 
the financial support provided by this programme, the cost-reduction factor would not explain the 
participation within the FP. It seems that other advantages, such as access to complementary 
knowledge, are decisive for a firm to be involved in FP projects.  

The negative effect of the variable “International hiring” reinforces the later argument (hypothesis 9). 
Firms that access to new knowledge by hiring foreign personnel, have a lower probability of 
participating within the FP. On the contrary, those firms looking for knowledge not available at the 
labour market would be more prone to take part of FP consortia. The significance of this variable 
indicates that the FP provides better opportunities than other cooperation schemes regarding the 
access to knowledge.    
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Table 4 
Participation within the FP. Cooperative firms. 

(Probit estimates) 
 

 (1) (2) 
 dy/dx Std. E. dy/dx Std. E. 
Firm’s size dummies (no. of workers)       
     Large 0.120  0.137 0.109  0.133 
     Medium 0.027  0.077 0.021  0.077 
     Small 0.007  0.069 0.136  0.071 
Industry activity dummies        

Suppliers of traditional intermediate goods 0.008  0.083 0.008  0.082 
Specialised suppliers of intermediate goods and equipment 0.019  0.072 0.012  0.069 
Mass production assemblers -0.024  0.063 -0.023  0.064 
R&D-based sectors -0.031  0.062 -0.033  0.063 
Other services 0.277 ** 0.018 0.298 ** 0.146 
High-tech services 0.369 *** 0.157 0.352 * 0.161 
Other activities 0.180  0.130 0.181  0.149 

Exports 0.060 *** 0.017 0.060 *** 0.017 
Liquidity ratio 0.013  0.867 0.033   
R&D employment 0.097 *** 0.031 0.098 *** 0.031 
International hiring -0.082 * 0.036 -0.079 * -0.079 
International spillovers 0.075 * 0.043 0.083 * 0.044 
Quality of national research system 0.089 ** 0.037 0.088 ** 0.037 
Returns from innovation 0.099 ** 0.049 0.090 ** 0.050 
Technological independence       
    In product 0.092 ** 0.039 0.093 ** 0.040 
    In process -0.033  0.043 -0.025  0.043 
Importance of suppliers and clients -0.078 * 0.044 -0.074 * 0.044 
Valuable way of technology acquisition       

Cooperation with universities 0.079 * 0.045    
Cooperation with other research centers 0.016  0.048    
Cooperation with technology centers 0.055  0.043 0.065  0.043 
Cooperation with other companies -0.027  0.040 -0.018  0.040 

Difficulties related to IPR    -0.080 * 0.040 
Pseudo R2 0.33 0.32 
Log of likelihood function -102.39 -102.83 
Number of observations 310 310 

 
Std. E.: Estimated standard error. Coefficients significant at: 1%***, 5%**, 10%*. All regressions include the constant. Dummies 
excluded for firms with fewer than 25 employees and Producers of traditional consumer goods. Marginal effects (dy/dx) are 
computed at sample means. For dummy variables, the marginal effect corresponds to the change from 0 to 1.  
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The rest of explanatory variables exhibit, in general, the expected sign. As for the activity branch, 
those firms operating within the service sector have a greater probability of participating within the 
FP. The positive relationship between export activity and participation in the FP, which has been 
remarked by Barajas and Huergo (2007) for a sample of innovative and non-innovative Spanish 
firms, persists even if we restrict the analysis to firms involved in R&D cooperative agreements. 
Therefore, it could be confirmed that, as established in hypothesis 4, those cooperative firms with a 
higher export propensity have as well a higher likelihood to participate in the FP.  

This result is also related to hypothesis 5, since the high export propensity of a firm could reflect its 
capacity to commercialize R&D outputs. In fact, the variables related to commercial success 
(“Returns from innovation”) and possession of technological core-competences (“Technological 
independence”) have also a positive effect on the probability of participating within the FP. Thus, the 
commercial competitiveness of a firm, grounded on its own technological advantages, is a relevant 
factor to explain its participation within the FP by comparison with other national or international 
alliances. This evidence is also coherent with the existence of an informal competitive process 
among proponents in order to take part of those FP consortia led by the most reputed organization.  

Our estimates also confirm the validity of hypothesis 8. Those firms perceiving a high quality of the 
national R&D system have a higher probability of participating within the FP. This evidence stresses 
the complementary nature of national and international cooperation and reinforces the need of 
building strong linkages among public and private agents at the national level in order to access to 
the international scene. The significance of the variable indicates that Spanish companies have 
developed a partnering strategy at the national level aiming to be more successful within the FP.   

With respect to the relevance of cooperation with institutional partners, the estimates in column (1) 
reflect that firms which have built strong linkages with universities have a higher probability of 
participating in the FP. On the contrary, those cooperative firms which consider that suppliers and 
clients are a relevant source of information have a lower probability. Therefore, institutional 
partnerships seem to encourage the involvement in the FP, whereas the incorporation of knowledge 
from the value chain discourages the participation within the FP in comparison with other 
cooperation schemes.  

Finally, in what refers to the management of knowledge spillovers, the capacity to incorporate 
incoming spillovers through the acquisition of technology through international public information 
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sources has a positive effect on the probability of participating in the FP. As regards to outgoing 
spillovers, as we have explained previously, due to the high correlation between variables related to 
institutional cooperation and IPR management, in column (2) we present the results of the model that 
includes the “difficulties related to IPR” instead of the variables reflecting the relevance of 
cooperation with universities or other research centers. The coefficient suggests that outgoing 
spillovers discourage cooperative firms to be involved in the FP, as established in our hypothesis 6b. 

The results of in Table 5 correspond to the sample of 161 firms cooperating with international 
partners. Through these estimates we want to analyse if the same factors that affect the choice 
between national or international partnerships keep their significance as determinants of the 
participation within the FP against other types of international cooperation.  

In general, the evidence confirms the majority of regularities in Table 4, although with certain 
caveats. Again firms in the service sector are more prone to participate within the FP. However, 
among the collective of firms cooperating with international partners, the effect is only positive for the 
high-tech services, which include software activities, telecommunications services, engineering 
consultancy and R&D services. This fact stresses the relevance of ICT in the FP comparing with 
other type of international alliances.  

The international hiring of personnel also increases the participation. In addition, although the 
coefficients in Tables 4 and 5 are not directly comparable, we can observe that the negative marginal 
impact of this variable is higher in the case of international agreements.  

In what refers to the export activity, being significant in both tables, the magnitude of marginal effects 
suggests that this variable has even a stronger effect on the probability of participating in the FP 
among the collective of firms engaged in cross-border alliances. This evidence confirms the 
existence of a key relationship between the FP and the international commercial performance of 
Spanish participants. 

The greatest divergences between the two samples are related to the management of spillovers and 
the importance of cooperation with other companies. The capacity to incorporate incoming spillovers 
has a positive effect on the probability of participating in the FP when considering all cooperative 
firms, whereas this variable looses its explanatory power regarding firms involved in international 
partnerships. Thus, the capacity to incorporate international public knowledge could explain why a 
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firm engages in national or in international partnerships but it could not explain why a company 
participates in the FP or in other cross-border alliances. In addition, regarding the international 
scene, the difficulties in controlling outgoing spillovers are not significant. Summarizing, our analysis 
shows that the capacity of managing spillovers is a relevant variable explaining the participation in 
the FP in comparison with other national cooperation schemes, but not in comparison with other 
international alternatives. Firms locating resources in international agreements seem to have an 
appropriate ability to manage spillovers, wherever the cooperation context is. On the contrary, 
cooperative companies which have not developed suitable mechanisms to attract and protect 
knowledge perceive a higher risk associated with the cross-border R&D cooperation, specifically to 
the FP. It must be also remarked that strict IPR requirements established by the EC, seem to 
discourage those companies which are not prone to patent. 

Finally, in the case of international cooperation, the FP is less attractive for those enterprises that 
consider “cooperation with other enterprises” (including competitors) a valuable way of acquiring 
technology. This evidence could indicate that horizontal cooperation is less frequent in the FP than in 
other private and non-supported alliances (usually entailing a market sharing among partners) or in 
other international programmes, such as Eureka.  
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Table 5 
Participation within the FP. Firms cooperating with international partners  

(Probit estimates) 
 

 (1) (2) 
 dy/dx Std. E. dy/dx Std. E. 
Firm’s size dummies (no. of workers)       
     Large 0.220  0.236 0.171  0.236 
     Medium 0.133  0.179 0.103  0.180 
     Small 0.046  0.166 0.038  0.165 
Industry activity dummies        

Suppliers of traditional intermediate goods -0.063  0.170 -0.072  0.166 
Specialised suppliers of intermediate goods and equipment 0.103  0.165 0.072  0.160 
Mass production assemblers -0.073  0.157 -0.072  0.156 
R&D-based sectors 0.037  0.193 0.025  0.197 
Other services 0.317  0.214 0.342 * 0.201 
High-tech services 0.518 ** 0.165 0.487 ** 0.173 
Other activities 0.243  0.205 0.235  0.207 

Exports 0.104 ** 0.047 0.098 ** 0.046 
Liquidity ratio -0.074  0.144 -0.067  0.162 
R&D employment 0.145 ** 0.066 0.157 ** 0.066 
International hiring -0.194 * 0.096 -0.171  0.097 
International spillovers 0.114  0.098 0.123  0.099 
Quality of national research system 0.224 ** 0.084 0.218 ** 0.085 
Returns from innovation 0.223 ** 0.105 0.198 * 0.106 
Technological independence       
   In product 0.225 ** 0.097 0.223 ** 0.099 
   In process -0.067  0.098 -0.050  0.098 
Importance of suppliers and clients -0.166  0.103 -0.152  0.102 
Valuable way of technology acquisition       

Cooperation with universities 0.187 * 0.105    
Cooperation with other research centers 0.011  0.118    
Cooperation with technology centers 0.087  0.095 0.115  0.093 
Cooperation with other companies -0.245 ** 0.101 -0.216 ** 0.100 

Difficulties related to IPR    -0.118  0.106 
Pseudo R2 0.32 0.30 
Log of likelihood function -73.49 -74.93 
Number of observations 161 161 

 
Std. E.: Estimated standard error. Coefficients significant at: 1%***, 5%**, 10%*. All regressions include the constant. Dummies 
excluded for firms with fewer than 25 employees and Producers of traditional consumer goods. Marginal effects (dy/dx) are 
computed at sample means. For dummy variables, the marginal effect corresponds to the change from 0 to 1.  
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7. Conclusions 

The objective of this present paper is to analyze which factors determine the participation of Spanish 
firms within international R&D consortia granted by the EU Framework Programme. For this purpose, 
we build a theoretical framework considering on the one hand, those arguments and empirical 
evidences exposed by the R&D cooperation literature and, on the other hand, the specific features of 
joint-projects supported by the FP. Thanks to this dual perspective, we integrate the theoretical and 
the empirical vision of the phenomenon to be analyzed. 

The empirical analysis is based on the FP/IAF database, which contains information from two 
sources. The first one is the CDTI-FP database, provided by the National Contac Point of the FP in 
Spain, the CDTI (Centro para el Desarrollo Tecnológico Industrial) and including information about all 
the FP projects in which at least one Spanish firm participates up to 2005. The second one is the 
survey promoted in 2003 by the Fundación Española para la Ciencia y la Tecnología (FECYT) and 
designed and carried out by the Instituto de Análisis Financiero (IAF). It was answered by 310 
Spanish enterprises involved in R&D cooperative agreements. The resulting FP/IAF database 
contains information about key financial ratios, export performance and corporate R&D strategy of 
310 Spanish enterprises, from which 161 have cooperated with international partners and 62 have 
been engaged at least in one consortium granted by the FP. 

It must be pointed out that the contribution of the present paper is not to explore which factors 
determine the R&D cooperation, but which factors determine the participation in the FP in 
comparison with other national and international cooperation alternatives. For this reason, the 
empirical analysis will consider two different samples: All cooperative firms and Firms coopering with 
international partners.  

Projects supported by the FP are evaluated according to the criteria established by the EC 
(European Commission, 2002). These criteria give priority to scientific and technological excellence; 
managerial and coordination skills within the consortium; critical mass of the mobilised resources; 
adaptation to the objectives of the specific programme and exploitation of R&D outputs following a 
previous IPR agreement. In practical terms, FP projects are characterized by their technological 
complexity; a long-term perspective; high amounts of mobilized resources (co-financed by the EC 
and the individual partners); the preponderant role of the coordinator; the adjustment to EC priorities 
and a certain degree of basic-research orientation combined with possibilities of market-exploitation.     
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The empirical analysis shows that the probability of participating in the FP is higher for those 
cooperative companies operating in the service sector, especially in high-tech services (which 
include software activities, telecommunications services, engineering consultancy and R&D 
services), accounting for a critical mass of R&D resources and willing to access to border 
knowledge, not available at the market or too expensive to be acquired by means of contractual 
transactions. Moreover, cooperative firms which have built strong linkages with universities, carrying 
out basic-research, are more prone to participate in the FP. The positive experience at the national 
context is also an encouraging factor, confirming that national partnerships reinforce the network 
position in the international scene and concretely within the FP.  

Additionally, the commercial success seems to be a relevant factor explaining the participation of 
firms in the FP in contrast to other cooperation alternatives. Variables related to the competitive 
position of the firm, such as the export propensity and the returns from innovation, have a positive 
effect on the likelihood to be involved in a FP consortium. In fact, one of the EC evaluation criteria 
refers to “the quality of the plan for using and disseminating the knowledge, potential for promoting 

innovation, and clear plans for the management of intellectual property” (European Commission, 
2002). Thus, the presence of competitive companies in a FP consortium would guaranty the practical 
orientation during the development phase and the optimal application of R&D outputs. In order to 
ensure a suitable and successful use of results, the organisation coordinating the consortium will 
prefer to joint competitive firms. On the other side, proponents will compete in order to take part of 
those FP consortia led by the most reputed organization.  

Our analysis shows that the capacity of managing spillovers is a relevant variable explaining the 
participation in the FP in comparison with other national cooperation schemes, but not in comparison 
with other international alternatives.  Firms locating resources in international agreements seem to 
have an appropriate ability to manage spillovers, wherever the cooperation context is. On the 
contrary, cooperative companies, which have not developed suitable mechanisms to attract and 
protect knowledge, perceive a higher risk associated with the cross-border R&D cooperation, 
specifically to the FP. Strict IPR requirements established by the EC, could discourage those 
companies which are not prone to patent.  

From the above results, it could be concluded that policy makers should take into account that the 
participation within the FP is a strategic decision for the company. Although the financial aid is an 
important incentive, it is necessary to promote measures oriented to fit the innovation strategy of 
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firms and the objectives of the FP, not only regarding technological priorities, but also accounting for 
the formal procedures and cooperation schemes that prevail at the European programme. At this 
respect, it seems that policies reinforcing cooperation with universities will favour the engagement of 
Spanish firms within consortia financed by the FP.   

Also initiatives aiming to promote the protection of R&D results throughout the patent system should 
be recommended. This measure would have a positive effect on the management of the spillovers 
generated within the consortia and also on the latter diffusion of results, reinforcing the market 
potential of the supported proposals. 

Empirical evidence shows also that those firms which have a favourable opinion about the national 
R&D resources will have a greater probability of participating within the FP. Thus, public policies 
aiming to reinforce the technological capacity of national companies as well as their strategic links at 
the domestic context would be improving the network position of these companies also at the 
international scene.  



 32 

References 

Archibugi, D. and J. Michie (1995), “The globalization of technology: a new taxonomy”, Journal of 
Economics 19, pp. 121-140. 

Barajas, A. and E. Huergo (2007), “International R&D cooperation within the EU Framework 
Programme: The case of Spanish firms”. Paper contributed for the 2007 Conference on 
Corporate R&D (CONCORD), Seville, Spain. 

Bayona, C., T. García-Marco and E. Huerta (2001) “Firms motivations for cooperative R&D: an 
empirical analysis of Spanish firms”. Research Policy 30, pp.1289-1307. 

Belderbos, R., M. Carree, B. Diederen, B. Lokshin and R. Veugelers (2004), “Heterogeneity in R&D 
cooperation strategies”, International Journal of Industrial Organization 22, pp. 1237– 1263. 

Breschi, S. and L. Cusmano (2006), “Unveiling the texture of a European Research Area. 
Emergence of oligarchic networks under the EU Framework Programmes” in Caloghirou, Y; 
A. Constantelou and N.S. Vonortas (eds.), Knowledge Flows in European Industry, 
Routledge, Oxon. 

Caloghirou, Y. and N.S: Vonortas (2000), “Science and Technology Policies Towards Research Joint 
Ventures”, Final report for the Commission, DG XII, TSER Programme. 

Caloghirou, Y., N.S. Vonortas y S. Ioannides (eds.) (2004), European Collaboration in Research and 
Development, Edward Elgar, Cheltenham, UK y Northampton, MA, USA.  

Cassiman, B., and R. Veugelers (2002), “R&D Cooperation and Spillovers: Some Empirical 
Evidence from Belgium”, American Economic Review 92 (4), pp. 1169-1184. 

Dodgson M. (1994), “Technological Collaboration and Innovation”. In: Dodgson, M. and Rothwell,. R. 
(eds), The Handbook of Industrial Innovation, Edward Elgar. 

European Commission (2002), “Regulation (EC) No 2321/2002 of the European Parliament and the 
Council”, Official Journal of the European Communities, L355.  

Hagedoorn, J., A. Link and N. Vonortas (2002), “Research Partnerships”, Research Policy 29, pp. 
567-586.  

Heijs, J. and M. Buesa Eds. (2007), La cooperación en innovación en España y el papel de las 
ayudas públicas, Instituto de Estudios Fiscales, Madrid. 

Hernán, R., P. Marín and G. Siotis (2003), “An empirical evaluation of the determinants of research 
joint venture formation”, Journal of Industrial Economics 51(1), pp. 75-89. 

Hladik, K.J. (1985), International joint ventures, Lexington (MA), Lexington Books. 
INE (2006), Indicadores de Ciencia y Tecnología. Año 2004, Instituto Nacional de Estadística, 

Madrid. 
Johanson, J., and F. Wiedersheim-Paul (1975), “The internationalization of the firm-four Swedish 

cases”, Journal of Management Studies 12, pp. 305-322. 
Link, A.N., and L.L. Bauer (1989), Cooperative Research in U.S. Manufacturing: Assessing Policy 

Initiatives and Corporate Strategies. Lexington, MA, Lexington Books. 
López, A. (2008), “Determinants for R&D cooperation: Evidence from Spanish manufacturing firms”, 

International Journal of Industrial Organisation,  26, Issue 1, pages 113-136. 
Malerba, F. and L. Orsenigo (1996), "Schumpeterian patterns of innovation are technology-specific", 

Research Policy, 25, pp. 451-478. 
Marimón, R. (2004), Evaluation of the effectiveness of the new instruments of Framework 

Programme VI; observations and recommendations of the high level panel of independent 
experts concerning the new instruments of the 6th Framework Programme, European 
Commission. 



 33 

Miotti, L. and F. Sachwald (2003), “Co-operative R&D: why and with whom? An integrated 
framework of analysis”. Research Policy 32, pp. 1481-1499. 

Nagle, M., T. van der Valk, F. Alkemade and M. Hekkert (2007), “Stimulating international 
cooperation in technology based sectors: a framework based on cooperative distance”, 
Paper contributed for the 2007 Conference on Corporate R&D (CONCORD), Seville, Spain. 

Narula, R. (2003), “Globalisation and trends in international R&D alliances”, Doc. 2003-001, MERIT-
Infonomics research memorandum series. 

Narula, R. (2007), “Technology alliances: a primer and the main issues”, Presentation at the Center 
for the Development of Industrial Technology, Madrid. 

Navaretti G.-B., P. Bussoli, G. Graevenitz, and D. Ulph (2002), “Information sharing, research 
coordination and membership in research joint ventures”, CEPR Discussion Paper 3134. 
Center for Economic Policy Research.  

Niosi, J. (1999), “The internationalization of R&D: from technology transfer to the learning 
organization”, Research Policy 28, pp. 107-117. 

Pavitt, K. (1984), “Sectoral patterns of technical change: Towards a taxonomy and a theory”, 
Research Policy 13, pp. 343-373  

Pyka, A. and P. Saviotti (2002), "Innovation Networks in the Biotechnology-Based Sectors," 
Discussion Paper Series 220, University of Augsburg, Institute for Economics. 

Robertson, T. and H. Gatignon (1998): “Technology development mode: a transaction cost 
conceptualization”. Strategic Management Journal, Vol. 19, pp. 515-531. 

Roediger-Schluga, T. and M.J. Barber (2006), “The structure of R&D collaboration networks in the 
European Framework Programmes”, UNU-Merit Working Paper Series 2006-36. 

Roediger-Schluga, T. and M.J. Barber (2007), “R&D collaboration networks in the European 
Framework Programmes: Data processing, networks construction and selected results”, 
UNU-Merit Working Paper Series 2007-32. 

Röller, L., M. Tombak and R. Siebert (1997), “Why firms form joint ventures: Theory and evidence“ 
(mimeo). 

Siune, K., E. K. Schmidt and K. Aagaard (2006), “Implementation of European Research Policy”, 
Science and Public Policy 32 (5), pp. 375-384. 

Teece, D.J., G. Pisano and A. Shuen (1997), “Dynamic capabilities and strategic management”, 
Strategic Management Journal 18, pp. 509–533. 

Tsakanikas, A. and Y. Caloghirou (2004), “RJV formation by European firms: strategic 
considerations”, in Caloghirou, Y., N.S. Vonortas and S. Ioannides (eds.), European 
Collaboration in Research and Development, Edward Elgar, Cheltenham, UK y 
Northampton, MA, USA. 

Veugelers, R. (2005), “Internationalization of R&D: Trends, issues and implications for S&T policies”, 
Forum on the Internationalization of R&D, OCDE. 

Veugelers, R. and K. Kesteloot (1994). "On the design of stable joint ventures", European Economic 
Review, 38 (9), pp. 1799-1815 

Von Hippel, E. (1989), "New Product Ideas from 'Lead Users'", Research Management, 32, No. 3, 
pp. 24-27. 

Wang, J.C. (1994), “Cooperative research in a newly industrialized country: Taiwan”, Research 
Policy, 23, pp. 697-711. 

Williamson, O. (1996), The Mechanisms of Governance, Oxford University Press, Oxford. 
 



 34 

 Annex 1: Definition of variables 

 

Firm’s size: 
• Large: Dummy variable, which takes the value 1 if the firm has more than 500 employees 
• Medium: Dummy variable, which takes the value 1 if the firm has between 101 and 500 

employees 
• Small: Dummy variable, which takes the value 1 if the firm has between 26 and 100 employees 
• Micro: Dummy variable, which takes the value 1 if the firm has less than 26 employees 
Industry activity:  
• Producers of traditional consumer goods (CNAE 15-22, 26,36,37)  
• Suppliers of traditional intermediate goods (CNAE 27, 28) 
• Specialised suppliers of intermediate goods and equipment (CNAE 25, 29, 33) 
• Mass production assemblers (CNAE 30-32, 34, 35 –except 35.3-) 
• R&D-based sectors (CNAE 24 y 35.3) 
• Services (CNAE 51-92)  
Exports: Variable which takes values between 1 and 5 when the percentage of exports over total 
sales: 0%; up to 10%; between 11 and 25%; between 26 and 50% and more than 50%, 
respectively. 
Liquidity ratio: Shareholders’ funds over non-current liabilities in the current year.  
R&D employment: Variable which takes values between 1 and 5 when the number of R&D 
employees is: up to 10 employees; between 11 and 24 employees; between 25 and 100 employees 
and more than 100 employees, respectively. 
International hiring: Dummy variable which takes the value 1 if the firm has hired qualified human 
force at the international market and considers it a very important source of innovation 
International spillovers: Dummy variable which takes the value 1 if the firm has accessed to 
public sources of technological information (patents, scientific publications) and considers them a 
very important source of innovation. 
Importance of suppliers and clients: Dummy variable which takes the value 1 if the firm 
considers suppliers and/or clients a very important source of innovation 
Valuable way of technology acquisition: 
• Cooperation with universities: Dummy variable which takes the value 1 if the firm has 

collaborated with universities and considers this cooperation a very important way of acquiring 
technology 

• Cooperation with other research centers: Dummy variable which takes the value 1 if the firm 
has collaborated with other research centers and considers this cooperation a very important 
way of acquiring technology 

• Cooperation with technological centers: Dummy variable which takes the value 1 if the firm 
has collaborated with technological centers and considers this cooperation a very important 
way of acquiring technology 

• Cooperation with other companies: Dummy variable which takes the value 1 if the firm has 
collaborated with other companies and considers this cooperation a very important way of 
acquiring technology 
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Quality of the National Research System: Dummy variable which takes the value 1 if the firm 
considers that the quality of the national research system is very high 
Returns from innovation: Dummy variable, which takes the value 1 if the percentage of national 
sales due to new products or processes (incorporated during the last five years) is higher than 50% 
Technological independency:  
• In product: Dummy variable which takes the value 1 if the percentage of product technology 

developed by the firm is higher than 75% 
• In process: Dummy variable which takes the value 1 if the percentage of process technology 

developed by the firm is higher than 75% 
Difficulties related to IPR: Dummy variable which takes the value 1 if the firm considers that 
difficulties related to intellectual property rights have seriously affected cooperation processes with 
universities and/or public research centers 

 

 


