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Abstract: 

For the development of new innovative products or processes firms can engage in different 

types of co-operation. One of them is the institutional co-operation, which takes place 

between firms and research organizations. This paper examines the factors that influence 

why Spanish manufacturing and service firms co-operate with these institutions in their 

innovation activities. We use a logit regression model to verify the importance of certain 

variables, selected and constructed according to the literature review, on the decision to co-

operate. The empirical test was carried out using Spanish CIS data for the year 2000. Our 

results allow us to identify the different factors determining institutional co-operation 

among Spanish service and manufacturing firms, as well as to make a comparison with the 

outcomes of other papers which have been carried out in the European context. 

 

Key words: R&D cooperation; institutional cooperation; innovating firms; Spain 

 

1. Introduction 

Innovation processes are, by definition, new technological or organisational ways of 

producing goods and services (Edquist, Hommen & Mckelvey, 2001). However, their 

relevance is not merely confined to the business environment, but rather it is widely agreed 

that the process of innovation be considered the main driving force behind economic 

growth (Scherer, 1999). Porter (1990) is therefore categorical when stating that a nation’s 

competitiveness depends on the capacity of its industry to innovate and improve, and that 

firms achieve competitive advantages through innovation. Thus, the innovation concept 

introduced by Schumpeter (1911), interpreted as a search to break market equilibrium in 

order to obtain extraordinary revenues (Schumpeter, 1942), has, today, become the object 

of renewed attention.  
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From World War II to the 1980’s, and even today, innovation has been approached as a 

sequential process, susceptible to planning, programming and control, that can be broken 

down into independent activities to simplify its management ( Fernández Sánchez, 2005). It 

implies, furthermore, that technology transfer is based on the “invisible hand” mechanism, 

behaving as an automatic process, without significant costs or time delays (Heijs et al., 

2004). However, since the 1980’s new models have been developed (Kline, 1985; 

Etzkowitz & Leydesdorff, 1996), which conceptualise innovation activity as a dynamic or 

interrelated activity with continuous feedback effects between the different stages, and 

being undertaken in a changing environment (Malerba & Orsenigo, 1995). 

Bearing in mind that an innovation process is not the outcome of isolated players, but rather 

a series of interactions between several economic agents that constitute the hub of the said 

process (Monjón & Waelbroeck, 2003), it is becoming increasing more necessary for firms 

to co-operate with other organisations to carry out their R&D activities. This is the reason 

why microeconomists began to develop theoretical frameworks to describe R&D 

expenditure and R&D cooperation in the mid-1980s (Kaiser, 2002b). Along the same line 

of thought, Belberdos et al. (2004) differentiate between three types of co-operation 

according to the agents with which a firm interacts: 1) co-operation with competitors 

(horizontal co-operation); 2) co-operation with suppliers or customers (vertical co-

operation); 3) Co-operation with universities and research institutions (institutional co-

operation). Of these three types, this work focuses on the study of the determinants of 

institutional co-operation
1
, which takes place between firms and research organizations, a 

                                                 
1
 Following Mora et al. (2004), despite the fact that the literature refers to this kind of agreements using the 

term company-university co-operative relations, we are going to replace the term “university” with “research 

bodies” because it is broader and includes different kinds of research bodies such as public research centres, 

universities, research associations and innovation and technology centres. 
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topic whose importance has been demonstrated in a variety of empirical studies (Jaffe, 

1989; Berman, 1990; Mansfield, 1995).  

In more precise terms, this paper examines the factors that influence why Spanish 

manufacturing and service firms co-operate with these institutions in their innovation 

activities. The paper also provides an initial approach for identifying the differences in 

innovative behaviour between service and industrial companies in Spain. The inclusion of 

the service sector is justified because, despite its economic importance in the most 

industrialized economies, the patterns and manners of innovation in the companies in this 

sector have received little attention from researchers to date, and further survey studies 

seem necessary to address this issue. The empirical test was carried out using firm level 

data from the 2000 Spanish European Community Innovation Survey (CIS). To achieve this 

objective the remainder of this paper is organized as follows. The next section provides a 

general overview of the theoretical and empirical literature relating to R&D cooperation 

between research organizations and firms. Section 3 describes the methodology and data 

sources. Section 4 presents the results of the empirical study and the last section includes 

the conclusions, implications and limitations derived from our study. 

 

2. Literature review 

The literature that has broached the impact of different determining factors on the 

propensity of companies and research organizations to co-operate together has been mostly 

tackled from two theoretical approaches (Belberdos et al, 2004; Veugelers & Cassiman, 

2005): The Industrial Organization Theory and the Transaction Cost Economics Approach. 

In addition, some studies have assessed the effect of other possible variables capable of 

explaining the propensity for setting up R&D co-operation agreements between firms and 

universities, but which are not included in either of the two aforementioned schools of 
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thought. Therefore, if data availability enables us to do so, we shall attempt to include some 

of these variables in our analysis: 

1. The Industrial Organization literature on R&D cooperation focuses on the effect of 

the knowledge spillovers on the incentive to cooperate. Knowledge spillovers are 

the non-appropriable amount of knowledge that is produced by a firm’s innovation 

efforts (Kaiser, 2002a) and arise due to failures in the protection mechanism of 

knowledge generated in an innovating firm. More precisely, the Industrial 

Organization literature analyzes the effect of two kinds of spillovers on the incentive 

to innovate (Belberdos et al., 2004): Incoming spillovers (external information flows 

that increase the attractiveness of cooperation for the firm) and outgoing spillovers 

(information flows out of the company that limit the appropriability of results from 

its innovation process). Recent IO models take into account that firms can increase 

the effectiveness of incoming spillovers by investing in “absorptive capacity”. The 

notion of “absorptive capacity” introduced by Cohen and Levinthal (1990) shows 

that external knowledge is more effective for the innovation process when the firm 

engages in its own R&D. Kamien and Zang (2000) also stress the importance of a 

stock of prior knowledge to effectively absorb spillovers when co-operating. As per 

the outcomes of previous studies (Kelinknecht & Reijnen, 1992; Tether, 2002; 

Mohnen & Hoareau, 2003; McKelvey, Alm & Riccaboni, 2003; Schartinger, et al., 

2001; Laursen & Salter, 2004; Belberdos et al, 2004; Veugelers & Cassiman, 2005) 

firm size could be a significant driver for R&D cooperation. While, some studies 

have found that small firms´ innovation activities are more responsive to university 

research as compared with larger firms (Acs et al. 1994), in general the empirical 

evidence available supports the argument that a larger firm size may foster the 

firm’s having in-house (technological) capabilities that increase its “absorptive 
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capacity” and, consequently, the benefits of co-operation. The same is seen with the 

firm’s R&D intensity. The positive effect on the propensity for co-operation this 

has, due to the increase in internal knowledge, which fosters the absorption of 

incoming spillovers, has already been empirically confirmed (Leiponen, 2001; 

Kaiser, 2002; Veugelers, 1997; Laursen & Salter, 2004; Belberdos et al, 2004). 

Therefore, from the Industrial Organisation Theory perspective, the main 

explanatory variables that are most likely to be simultaneously determined with the 

cooperation decision are incoming spillovers, R&D intensity and firm size. 

2. The Transaction Cost Economics Approach. Due to high (transaction) costs of 

technology transactions, which include such aspects as small-numbers-bargaining 

hazards and appropriability concerns (Pisano, 1990), development within the firm 

itself limits these costs, but does not allow access to externally available, specialist 

know-how. Along this line, authors such as Kogut (1988) or Das and Teng (2000) 

have argued that the partner in the co-operation aims R&D co-operation at 

minimizing transaction costs, as well as exploiting the specialist know-how 

available. On the other hand, authors such as Mariti and Smiley (1983) suggest that 

cost and risk sharing (specially given the early stage of technology development, 

and the high technological uncertainty) are in general important drivers for co-

operative agreements collaboration. However, some empirical studies (Veugelers & 

Cassiman, 2005), have found no evidence that risk sharing is associated with 

cooperation with universities. In accordance with the above, from a Transaction 

Cost Economics perspective the key factors to analyse are, on the one hand, the cost 

and risk implied by R&D for the company and that the latter seeks to minimize 

through co-operation; secondly the transaction costs associated with the said co-

operation and which constitute an obstacle to this; and finally the need to access 
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externally available, specialist know-how, especially in sectors with greater 

technological opportunities. 

3. Our review of the literature has enabled us to identify other variables analysed in a 

variety of studies, but which do not fit under any of the abovementioned schools of 

theory, and which, as far as the data available has allowed us, we have included in 

our paper. The said variables are, in particular, belonging to a corporate group, the 

type of innovation undertaken (product or process) and the development of co-

operation strategies with customers, suppliers or competitors. Referring to the first 

of the aforementioned variables, this has been empirically assessed in papers such as 

those by Mohnen & Hoareau (2003), Veugelers & Cassiman (2005) and Belberdos 

et al. (2004), however their outcomes prove contradictory. Thus Mohnen & Hoareau 

(2003) found that collaborations are more frequent in firms that belong to a group. 

However, the findings by Veugelers & Cassiman (2005) and Belberdos et al. (2004) 

do not coincide with the former. Respect to the second variables, works such as 

those by Swann (2002), Mohnen & Hoareau (2003), Laursen & Salter (2004) or 

Fontana et al. (2006) take into account whether the innovation undertaken is product 

or process type. Swann (2002) maintains that companies involved in process 

innovation are more likely to cooperate with public research organizations than 

those engaged in product innovation. Mohnen & Hoareau (2003), for their part, 

found a positive relationship between the introduction of radical product innovations 

and the extent of reliance on public research institutions. Laursen & Salter (2004) 

found only partial support for the hypothesis that firms that are more innovative, in 

terms of product innovations, are those that rely more on public sources. However, 

Fontana et al. (2006) found that engaging in process and/or product innovation does 

not significantly affect the tendency to collaborate. And lastly, as regards the 
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influence of undertaking other complementary co-operation activities on firms’ 

propensity to co-operate with research bodies, the empirical findings reported in 

Belberdos et al.  (2004) showed there to be an interdependence between the different 

cooperation decisions, which may be due to the complementary nature of R&D co-

operation strategies. In a subsequent paper, Belberdos et al. (2006) found that in the 

case of institutional co-operation, this is complementary with co-operation with 

customers for small companies in both the industrial and services sectors. This 

finding is similar to that obtained by Veugelers & Cassiman (2005), in the line that 

firms that also collaborate with customers or suppliers are more liable to co-operate 

with R&D research institutes. 

 

3. Methodology  

 

3.1. Sample and Data 

The empirical test was carried out using data from the Survey on Technological 

Innovation in Firms carried out by the NSI, The National Statistics Institute, in 2000, 

which is contained within the CIS (Community Innovation Survey). The method and 

types of questions used are described in the Oslo Manual (OECD, 1997). The Survey 

contains a section devoted to co-operation in innovation, in which the company is asked 

to indicate if it has subscribed co-operation agreements for R&D activities with other 

firms or institutions and their geographical location. It furthermore asks them to rate the 

importance it awards to those interlocutors in co-operation for their innovation 

activities, to the different sources of innovative ideas and to the obstacles to innovation. 

The sample used in this study is restricted to firms that innovate. These firms are 

differentiated from those that do not innovate based on their answer to the question of 
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whether they had actively engaged in innovation in the last two years, by introducing 

new or improved products or processes. In our case 3964 firms responded that they had 

innovated in products or processes during the period comprising 1998 to 2000
2
. A 

breakdown of the size and sector of activity to which these innovating firms belong is 

shown in Tables 1 and 2, and Table 3 shows the firms in the sample classified according 

to the type of agent with which they co-operate. 

 

Table 1: Firms that co-operate with research institutes according to activity sector 

Activity Sector No. of Firms No. of Firms with Coop= 1 %Coop by sector % Coop 

Industrial 2771 348 12,5% 73,6% 

Services 1693 125 7,4% 26,4% 

Total 3964 473 11,9% 100% 

SOURCE: Drawn up by the authors of the paper based on NSI data 

Table 2: Firms that co-operate with research institutes according to firm size 

Firm Size No. of Firms No. of Firms with Coop= 1 %Coop by firm size % Coop 

0-45 employees 1116 42 3,7% 8,9% 

45-500 employees 2822 428 15,16% 90,5% 

Over 500 employees 26 3 11,5% 0,6% 

Total 3964 473 11,9% 100% 

SOURCE: Drawn up by the authors of the paper based on NSI data 

Table 3: Sample classification according to the agent they co-operate with. 

 Vertical Co-operation 
Horizontal 

Co-operation 
Institutional Co-operation 

Activity 

Sector 
Customer Co-op Supplier Co-op 

Competitor 

Co-op 
Research Institutions Co-op 

Industrial 133 171 85 348 

Services 72 91 46 125 

Total 205 262 131 473 

SOURCE: Drawn up by the authors of the paper based on NSI data 

 

 

 

 

                                                 
2
 Since we have not corrected for a possible sample selection bias on innovating firms, the results need to 

be interpreted as applicable to innovating active firms only. 
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3.2. Dependent variable 

Our phenomena of interest are the determinants of co-operative agreements in R&D 

between firms and research centres. Therefore our dependent variable, Coop, indicates 

if firms responded that they co-operate with research institutions -universities and 

technological and public research centres- (in this case the variable equals 1) or not (and 

the variable takes the value 0). 

 

3.3 Independent variables 

With respect to the explanatory variables included in our analysis, they are selected and 

constructed not only taking the theoretical and empirical works reviewed in the previous 

section into consideration, but also the types of data available in the Spanish European 

Community Innovation Survey. The explanatory variables included in the analysis, and 

their description, are as follows: 

- Supplier Incoming Spillovers: Following Belberdos et al. (2004), and taking 

into account the data we have available for carrying out our empirical study, 

we have opted to include spillovers from the broadest possible perspective. 

We will therefore include five categories of incoming spillovers. The first of 

these, Supplier Incoming Spillovers, measures the importance the company 

awards information obtained from equipment, materials, components or 

software suppliers for executing innovation projects. 

- Customer Incoming Spillovers: This mirrors the importance the company 

awards to information obtained from its customers for executing innovation 

projects. 

- Competitor Incoming Spillovers: Competitor Incoming Spillovers, reflects 

the importance (from 1 (unimportant) to 4 (very important) the company 
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awards to the information obtained from competitors and other companies 

belonging to its same activity branch for undertaking innovation projects. 

- Institutional Incoming Spillovers: this variable reflects the importance the 

company awards to information obtained from universities, public research 

bodies or technological centres for undertaking innovation projects. 

- Public Incoming Spillovers: Finally, and following Belberdos et al. (2004) 

and Veugelers & Cassiman (2005), our Public Incoming Spillovers variable 

is constructed from the importance that the firms included in the survey 

awarded to public information sources for undertaking their innovation 

activities rated from 1 (unimportant) to 4 (very important). The possible 

sources of public information considered are information obtained from 

congresses, meetings and professional journals or that arising from trade 

fairs and exhibitions, and the variable is constructed as the mean of the 

responses to these questions. 

- R&D Intensity: This variable is included as an approximation for measuring 

the firm’s capacity of absorption (Cohen & Levinthal, 1990). In our case, 

and bearing in mind the kind of data that we have available to draw up our 

empirical analysis, we will follow the method used by Veugelers & 

Cassiman (2005) to construct this variable. Therefore, R&D Intensity is the 

evaluation of the importance of internally available information for the 

firm’s innovation process, rated from 1 (unimportant) to 4 (very important). 

- Size: A dummy variable that takes the value 1 if the number of employees of 

the firm is under 45, the value 2 if this number is between 45 and 500, and 

the value 3 if the firm has over 500 employees. This way of constructing the 

variable is exactly the same as that employed in Bayona et al. (2002), and is 
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determined by the kind of data supplied in the Survey dealing with this 

question. 

- Cost: Following Belberdos et al. (2004) and Veugelers & Cassiman (2005), 

our Cost variable is measured through two items that mirror the importance 

of high operation costs and lack of sufficient finance as barriers to 

innovation. Firms rate the importance of these obstacles on a scale of 1 

(unimportant) to 4 (very important) and the variable is constructed as the 

arithmetic mean of the responses given to each of the items.  

- Risk: We have constructed this variable in a similar way to the Cost variable 

by following Belberdos et al. (2004) and Veugelers & Cassiman (2005) in 

their respective works. More specifically, our Risk variable is constructed as 

the arithmetic mean of the importance (on a scale of 1 (unimportant) to 4 

(very important)), which companies awarded to the perception of excessive 

economic risks and the lack of market information as a barrier to innovation. 

- Domestic group: Belberdos et al. (2004, 2006) construct a dummy variable 

indicating that the firm belongs to a domestic group (takes value 1) or not 

(takes value 0), and in this paper it has been constructed in exactly the same 

way. 

- Foreign Group: All the works that have used this variable have constructed a 

dummy variable (Mohnen & Hoareau, 2003; Belberdos et al., 2004; 2006; 

Veugelers & Cassiman, 2005). In this paper, and following Belberdos et al. 

(2004, 2006), we construct a variable that takes a value of 1 if the firm 

belongs to a foreign group of companies, and 0 if it does not. 
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- Prodin: Following Fontana et al. (2006), the variable Prodin takes a value of 

1 if the company stated that it had made product innovations in the 1998-

2000 period, and 0 if not. 

- Procin: The variable is built in exactly the same way as the previous one, 

taking a value of 1 if the company stated that it had made process 

innovations in the 1998-2000 period and 0 if not. 

- Customer Co-operation: In order to compare if co-operation with other 

agents has any bearing on firms’ propensity to co-operate with research 

institutions, we are going to follow Belberdos et al. (2004, 2006) and we will 

build three dummy variables that will enable us to assess three further types 

of co-operation. The first of these, Customer Co-operation takes a value of 1 

if the firm stated that it has collaborated with its customers, and 0 if not. 

- Supplier Co-operation: Constructed in exactly the same was as the previous 

variable, Supplier Co-operation will take a value of 1 if the firm stated that it 

has collaborated with its suppliers, and 0 if not.  

- Competitor Co-operation: The, third dummy variable referred to, Competitor 

Co-operation, will take a value of 1 if the firm stated that it had co-operated 

with its competitors, and 0 if not.   

3.4 Model specification 

Our basic equation to estimate the dependent variable Coop is this: 

   Coop                                                                                                                                                                                                                                                             

XBASE = {Supplier Incoming Spillovers, Customer Incoming Spillovers, Competitor 

Incoming Spillovers, Institutional Incoming Spillovers, Public Incoming Spillovers, 

R&D Intensity, Size, Cost, Risk, Domestic Group, Foreign Group, Prodin, Procin} 
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The methodology used is based on a logit regression model. We will thus estimate the 

statistical significance of the chosen variables on the dependent Coop variable and the 

statistical significance of the model obtained overall. From this basic regression model, 

entitled LOGIT1, y siguiendo a Veugelers & Cassiman (2005), the LOGIT2, 3 and 4 

regressions have been undertaken, successively including different variables indicating 

complementary cooperation strategies (Customer Co-operation, Supplier Co-operation 

and Competitor Co-operation).  

The estimations are run separately for manufacturing and services in order to take into 

account the inherent differences between both sectors. 

 

4. Empirical Results 

As far as Table 5 is concerned, and starting with the basic regression on industry, the 

variables included in the model are statistically significant with these exceptions: 

Foreign Group, Cost, Risk, Customer Incoming Spillovers and Public Incoming 

Spillovers. With regard to the variables that did prove statistically significant, Size, 

R&D Intensity and Institutional Incoming Spillovers showed a positive coefficient (with 

a statistical significance of 1% for the three cases). With respect to the variables that, 

while proving statistically significant, showed a negative coefficient, the said 

significance was 1% for the Domestic Group, Prodin, Competitor Incoming Spillovers 

and Supplier Incoming Spillovers variables and 5% for Procin . 

In LOGIT2 the variable  Customer Co-operation is introduced. The regression shows 

this variable is statistically significant al 1% and negatively affects co-operation with 

research institutes, thus confirming previous studies. This finding suggests that both co-

operation strategies (institutional co-operation and co-operation with customers) are 

substitutes. Moreover, in this LOGIT2 model, the Procin variable loses its statistical  
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Table 5: Logit regressions on Coop for industry 

 
LOGIT1 LOGIT2 LOGIT3 LOGIT4 

Supplier Incoming Spillovers -1,306***(0,322) -1,347***(0,358) -1,738***(0,377) -1,701***(0,379) 

Customer Incoming Spillovers   0,348(0,300) -0,231(0,335) -0,017(0,347) 0,012(0,350) 

Competitor Incoming Spillovers -1,158***(0,334) -1,232***(0,375) -1,201**(0,387) -1,314***(0,393) 

Institutional Incoming Spillovers 1,565***(0,098) 1,685***(0,111) 1,712***(0,116) 1,709***(0,117) 

Public Incoming Spillovers -0,086(0,259) -0,170(0,108) -0,191(0,112) -0,177(0,113) 

R&D Intensity 1,573***(0,367) 1,614***(0,402) 1,496***(0,421) 1,450***(0,419) 

Size 1,340***(0,259) 1,470***(0,293) 1,304***(0,296) 1,287***(0,295) 

Cost -0,182(0,098) -0,214*(0,107) -0,228*(0,113) -0,220*(0,113) 

Risk -0,075(0,110) -0,028(0,119) -0,018(0,124) -0,024***(0,125) 

DomesticGroup -0,998***(0,171) -0,740***(0,192) -0,737***(0,203) -0,713***(0,204) 

ForeingGroup -0,357(0,196) -0,202(0,221) 1,304(0,231) -0,181(0,233) 

Prodin -1,535***(0,388) -1,334***(0,410) -1,444***(0,439) -1,436***(0,442) 

Procin -0,414*(0,167) -0,194(0,183) -0,172(0,191) -0,161(0,192) 

Customer Co-operation  -3,989***(0,334) -2,787***(0,361) -2,492***(0,377) 

Supplier Co-operation   -2,499***(0,276) -2,355***(0,283) 

Competitor Co-operation    -1,243*(0,480) 

Constant 

-5,183***(0,769) 

χ2 = 823,880*** 

LL = 1270,496 

-1,896*(0,883) 

χ2 = 1039,147*** 

LL = 1055,228 

-0,319(0,935) 

χ2 = 1124,878*** 

LL = 969,498 

0,481(0,995) 

χ2 = 1132,105*** 

LL = 962,270 

* p<0,1 ** p<0,05 *** p<0,01 
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Table 6: Logit regressions on Coop for services 

 
LOGIT1 LOGIT2 LOGIT3 LOGIT4 

Supplier Incoming Spillovers -1,278(0,503) -0,976(0,594) -1,763**(0,198) -1,788**(0,655) 

Customer Incoming Spillovers   -0,098(0,495) -1,014(0,610) -0,824(0,632) -0,722(0,637) 

Competitor Incoming Spillovers -0,454(0,531) -0,468(0,682) -0,523(0,719) -0,703(0,740) 

Institutional Incoming Spillovers 1,352***(0,145) 1,354***(0,166) 1,474***(0,182) 1,457***(0,185) 

Public Incoming Spillovers 0,021(0,1529) -0,015(,177 0,029(0,190) 0,050(0,191) 

R&D Intensity 3,349***(0,702) 3,027***(0,753) 2,935***(0,344) 2,850***(0,800) 

Size 0,418(0,295) 0,406(0,355) 0,209(0,379) 0,202(0,382) 

Cost -0,462*(0,158) -0,407*(0,190) -0,388*(0,619) -0,377(0,201) 

Risk -0,031(0,172) -0,009(0,211) 0,058(0,651) 0,069(0,225) 

DomesticGroup -0,433(0,266) -0,498(0,308) -,555(0,329) -0,553(0,330) 

ForeingGroup 1,138*(0,504) 1,308*(0,601) 1,263*(0,619) 1,389*(0,645) 

Prodin -1,039(0,537) -0,781(0,564) -0,668(0,379) -0,685(0,669) 

Procin -0,558*(0,266) -0,599(0,329) -0,366(0,329) -0,355(0,346) 

Customer Co-operation  -3,884***(0,441) -2,948***(0,457) -2,812***(0,469) 

Supplier Co-operation   -2,506***(0,413) -2,357***(0,423) 

Competitor Co-operation    -1,004(0,573) 

Constant 

-6,322***(1,216) 

χ2 = 324,966*** 

LL = 475,432 

-2,572(1,460) 

χ2 = 434,244*** 

LL = 366,154 

-1,096(1,575) 

χ2= 473,079*** 

LL=327,319 

-0,471(1,639) 

χ2= 476,137*** 

LL=324,261 

* p<0,1 ** p<0,05 *** p<0,01 
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significance, whereas the Cost variable becomes 5% statistically significant, with a 

negative coefficient. 

In LOGIT3 the variable Supplier Co-operation is introduced. The variable is both 

negative and statistically significant al 1% in how it affects co-operation with research 

institutes, which suggests that a substitution relationship exits between these possible 

ways of attaining knowledge. Finally, the Competitor Co-operation variable is 

introduced in LOGIT4, and in this case it is also significant (although only at 5%) and 

shows a negative coefficient.  

Table 6 shows the same regressions, this time carried out for innovating service sector 

firms. In this case, for LOGIT1 the Procin, R&D Intensity and Institutional Incoming 

Spillovers variables showed similar results to those obtained for industry. However, the 

Size, Domestic Group and Prodin variables do not affect co-operation with research 

institutes for service sector firms, indicating that the size, the fact of being a branch of a 

domestic company and the fact that to be a company that innovates only in products 

does not appear to give rise to a greater tendency for firms from this sector to subscribe 

agreements with research institutes. For services, however, the Foreign Group and Cost 

variables proved 5% statistically significant, respectively showing positive and negative 

coefficients in the LOGIT1 model. Furthermore, in this regression, the Supplier 

Incoming Spillovers proved 10% statistically significant, showing a negative coefficient. 

In LOGIT2, as was seen with industrial firms, the Customer Co-operation variable 

proves to significantly and negatively affect co-operation with research institutes. 

The Supplier Co-operation variable introduced in LOGIT3 proves to be both 

statistically significantly and negatively affects co-operation with research institutes, as 

was also found for industrial companies. And lastly, unlike the case for industrial firms, 

the Competitor Co-operation variable introduced in LOGIT4 is not significant, however 
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it is also true that the above variable for services showed a negative coefficient. 

However, only the Cost variable loses statistical significance. 

 

5. Conclusions, limitations and future research 

This paper examines the factors determining co-operation agreements between Spanish 

manufacturing and service firms and research centres. Our empirical study has included 

the main explanatory variables analysed in the literature on Transaction Cost Economics 

and Industrial Organization, as well as other variables presented in empirical papers. 

Likewise, and in line with the papers by Belberdos et al. (2004, 2006) and Veugelers & 

Cassiman (2005), in our analysis we have attempted to reflect the importance of the 

firm’s complementary R&D co-operation strategies over its tendency to co-operate with 

research organizations.  

The conclusions deriving from the results of the empirical study can be classified into 

three groups: 

1. Conclusions concerning the theoretical approaches that have analysed the factors 

determining the establishment of R&D agreements between universities and 

companies. 

2. Conclusions concerning other variables analysed in prior empirical papers. 

3. Conclusions concerning the differences between innovative industrial firms and 

innovative service firms found in the analysis. 

Starting with the conclusions relating to the first of these groups, Industrial Organisation 

Theory states that the fundamental factors underpinning firms’ propensity for 

collaborating with universities in R&D activities are the existence of incoming 

spillovers, R&D intensity and firm size. With respect to spillovers, our findings are in 

line with those reported by Belberdos et al. (2004). Hence, in this paper we have found 
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a positive and statistically significant relationship between co-operation with research 

institutions and Institutional Spillovers, both for industrial and service sector firms. It is 

therefore found that when the spillovers of this kind lie at a sufficiently high level, firms 

show a greater tendency to set up co-operation agreements with the institutions that 

transfer said knowledge. As regards the other spillovers, our findings are also in line 

with those reported by the above cited authors and they indicate that when these reach 

sufficiently high levels, firms are less prone to co-operating with research institutes, 

because they will tend to co-operate with the parties that issue the said levels of 

knowledge.  As regards the impact of the variable indicating absorption capacity, the 

empirical evidence obtained in this work shows, for both industrial and service sector 

firms, that the fact that they undertake their own R&D activities significantly fosters 

their propensity to co-operate with research centres in carrying out their R&D activities. 

And lastly firm size; the empirical evidence from our study confirms that a greater 

tendency towards co-operation is shown as the size of firms increases, as sustained by 

the abovementioned theory, but only when referring to industrial firms.  

As far as the Transaction Costs Theory is concerned, the key factors for analysis are the 

costs and economic risks involved in innovating. In this case, our findings are not 

consistent with the Transaction Costs Theory for the case of co-operation with research 

institutions, given that both for industrial and service sector firms, the Cost and Risk 

variables showed negative coefficients. Moreover, the Risk variable did no prove 

statistically significant in any of the regressions. The Cost variable, however, did prove 

statistically significant, although at low levels and not in all the regressions. This means 

that firms that have a high perception of innovation costs will be less prone to co-

operating with research institutes, therefore they will not seek cost-sharing opportunities 

to innovate. These firms will, in general, prefer to undertake their innovations without 
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co-operating with this external agent and to internalise the entire project or, 

alternatively, co-operate with other agents. This behaviour may be due to other kinds of 

factors such as the fear of subsequent problems concerning the appropriability of the 

findings, or that firms consider co-operation agreement transaction costs excessively 

high.  

Regarding the comparison of the other variables assessed with the outcomes of previous 

empirical works, we begin with the results obtained concerning the variables reflecting 

belonging to a group of companies.  In this case, the findings for industrial firms, 

variables with a negative sign and only statistically significant for belonging to a 

domestic group, are in line with the findings reported in the papers by Belberdos et al. 

(2004, 2006) and Veugelers & Cassiman (2005). Belonging to a foreign group, on the 

other hand, proved only to render a positive and statistically significant effect on 

institutional co-operation for service sector firms.  

As far as the type of innovating activity is concerned, our findings indicate that product 

innovation has a negative and statistically significant effect on industrial firms when it 

comes to co-operating with research institutions, whereas for innovation in processes no 

categorical empirical evidence is found either way. These results would therefore be in 

line with those reported in the paper by Fontana et al. (2006) who postulate that, in 

general terms, the way in which a firm innovates (product or process) does not affect its 

tendency to co-operate. Alternatively, the development of other co-operation strategies 

has a negative and statistically significant effect on the propensity of firms belonging to 

all sectors to co-operate with research institutes. Therefore, co-operation with 

customers, suppliers and competitors is not complementary, but rather a substitute for 

institutional co-operation. These findings agree with those reported by Belberdos et al. 

(2006) regarding the substitution of institutional co-operation for co-operation with 
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suppliers and competitors, but not as regards co-operation with customers, given that in 

the said paper this type of co-operation proved to be complementary to institutional co-

operation. 

Thirdly, our study aimed to identify possible differences in innovating behaviour in 

industrial and service firms when it comes to co-operating with universities. Based on 

our findings, we can state that these patterns differ fundamentally in the variables 

indicating size, belonging or not to a foreign or domestic group of companies and the 

type of innovation undertaken in the firm. Size affects industrial enterprises but not 

service firms when deciding whether to co-operate. For industry, it is the companies that 

belong to a local group of companies that show a lesser tendency to co-operate, whereas 

for services, it is those that belong to a foreign group of companies that exhibit higher 

tendencies to co-operate with research institutes. And lastly, behavioural differences are 

also observed depending on the type of innovation activity the firm undertakes. While 

for services this variable did not generally prove statistically significant for the set of 

regressions undertaken as a whole, for industrial firms product innovation will inhibit 

their tendency to set up this kind of co-operation agreements. This reflects that 

industrial firms will not seek the assistance of research institutes in order to develop 

innovative products. 

Nevertheless, it should be indicated that the comparative analysis undertaken between 

industrial and service firms is exploratory; therefore it would be interesting if future 

studies concentrated on analysing the causes underpinning the differences between the 

innovation behaviours found in this study. Likewise, it might also prove interesting to 

use the methodology employed in this study for future works to explore other kinds of 

co-operation between innovation system agents. This would enable a view to be 
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obtained of the Spanish innovation system as a whole, and what is more important, of 

the causes driving its various component agents to form relationships.   
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