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Abstract 

Large companies are increasingly looking externally for opportunities to enhance 

innovation which has resulted in closer study of innovation systems. We examined the role of 

service intermediaries (universities, technology centers and consultants) within these systems 

using a sample of predominately small and medium sized enterprises located in Valencia Spain. 

As with studies of large companies, absorptive capacity (e.g., research and development 

expenditures) was positively related to the likelihood that a firm would engage in service 

collaborations.  However, the rate of collaboration was higher relative to studies dominated by 

larger companies. Also, there were differences in the pattern of firm characteristics associated 

with the use of specific services.  For example, the level of SME export activity related 

positively to the use of technology centers, but negatively with university collaborations. 
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Innovation Systems and Firm Collaboration Among SMEs 

Innovation, the process by which new products, processes and/or services are introduced 

into the marketplace (Edwards & Gordon, 1984) is essential to the survival of small and medium 

sized enterprises (SMEs). As noted by Howells (2006) among others, increased collaboration and 

outsourcing over time has resulted in innovation systems that are relatively more open and 

distributed (Chesbrough, 2003; Gassmann, Enkel & Chesbrough, 2010). This investigation 

concerns the role of service intermediaries  (e.g., universities, technology centers and 

consultants) in these systems, who through their interaction with multiple parties can facilitate 

the innovation process, especially in environments where firms and services are geographically 

clustered (Davenport, 2005; Howells, 2006; Zhang and Li, 2010).     

In changing contexts and when competition between firms increases, the generation of 

competitive advantage is going from material factors to intangible resources such as knowledge 

and innovation. However, the generation and diffusion of innovation requires access to suitable 

conditions. One of these conditions is the ability of the environment in which enterprises operate, 

and especially SMEs, to create "resources for innovation" (in the form of technical advisory 

services, R&D services, etc). These resources for innovation are channeled through intermediary 

organizations that perform actions of connection between users and providers (Bellini, 2002).  

In considering the possibility that a firm will benefit from open innovation, the 

institutional infrastructure in its immediate environment is an important consideration (Molina-

Morales, 2005). The territorial environment of firms varies in terms the presence of universities, 

technology centers, engineering, and consultancy services (Benneworth & Dawley, 2004) which 

can influence the potential for synergistic interaction (Edquist, 1997; Lundvall, 1992). For 

example, Zhang and Li, (2010) recently studied SMEs within a technology cluster in China and 
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demonstrated that company ties to service intermediaries (e.g., in the technology, accounting, 

financial, and legal services realms) were related positively to product innovation. Zhang and Li, 

(2010) argued that the service intermediaries contributed to innovation at SMEs by broadening 

the scope and reducing the cost of their external innovation search. 

Although a variety of reasons have been offered to account for why firms may or may not 

elect to collaborate with outside entities (e.g., Belderbos, Carreeb, Diederen, Lokshin & 

Veugelers, 2004; Howells, 2006; Tether, 2002) almost all this research has involved large 

established firms. Thus, Zhang and Li (2010) noted that little is known about why new ventures 

such as the ones they studied elected to establish ties with service intermediaries. Similarly, with 

the exception of Muscio (2007), little is known about whether there are attributes of SMEs that 

are systematically associated with the choice to engage in R&D collaboration with different 

types of service intermediaries (e.g., consultants, universities, technology centers).  

Our research focuses on studying the role of intermediary organizations in their 

relationship with SMEs. Although a growing body of research (Chadwick and Glasson, 2008; 

Doloreux et al., 2010) is devoted to the analysis of the role of intermediary organizations and, 

particularly, to knowledge-intensive services, previous research has focused on individually 

studying the role of some of these institutions and especially universities (including Coenen, 

2007) mainly in relation to large companies. However, the various intermediary organizations 

have a high heterogeneity in terms of expertise and technological capabilities, which requires a 

joint analysis but distinguishing by type of organization. And, secondly, the characteristics of 

SMEs (Liao et al. 2003) determine that the collaboration of these firms with external 

organizations have their own specificities. In fact, there is little empirical research on 

outsourcing in general (Antonietti and Cainelli, 2008) and, especially, little is known about what 
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determines the collaboration of SMEs with different types of organizations. This research aims to 

fill these gaps through an empirical analysis based on a sample of firms in a region (Community 

of Valencia) in Spain. 

The paper is structured as follows. We first explore the conceptual frame of the study. It 

is based on the context of innovation, that is, innovation systems and the role played by 

intermediary organizations. Then we then present three propositions about the determinants of 

R&D collaborations by SMEs. The next section describes the sample and outlines the method for 

the study. After that, the results are reported. In the final section, we discuss the results and draw 

conclusions about their implications for scholarship and policy. 

Theoretical Background 

The Context of Innovation: Innovation Systems 

When innovation is examined from a systems perspective, the interactions among various 

local and/or global as well as public and/or private entities are studied (Filippetti & Archibugi, 

2011) for the organizational, technological, and/or human capital they contribute to generate 

economic dynamism (Edquist & Hommen, 2008; Ernst, 2007). The systems perspective 

encourages companies to look outside themselves to help generate new ideas and build new 

capabilities and/or competencies to foster sustained growth. This relatively open approach to 

innovation has recently received considerable attention in the literature (Chesbrough 2003; 

Dahlander & Gann, 2010; Dodgson, Gann & Salter 2005). The usefulness of the systems-based 

view is well illustrated in the study of high-tech regions (Fleming & Frenken, 2006; Keeble & 

Wilkinson, 2000) known for innovation such as Munich, Greater Boston, and Silicon Valley 

(Bathelt, 2001; Garnsey & Heffernan, 2005; Lee, Miller, Hancock & Rowen, 2000) where 

interactions between business enterprises and high quality research organizations, universities 
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and technology centers are thought to be essential to their success. Indeed, cooperation with 

intermediaries is positively associated with innovation (e.g., Baum & Oliver, 1992; Greunz, 

2004; McEvily & Zaheer, 1999). Certain research (Markusen and Bloch, 1985) has highlighted 

the role played by military procurement programs related to the high-tech research. According to 

this approach, the presence of universities and research centers has been a necessary but not 

sufficient condition for the emergence of agglomerations such as Silicon Valley. In the same 

vein, authors such as Saxenian (1988) and Leslie (1993, 2000) emphasize the catalytic nature of 

federal defense spending for the birth of high-tech firms in such environments. 

Not surprisingly, innovation systems can vary considerably in terms of their specific 

characteristics. For example, Lambooy (2005) differentiates between self-organizing and 

governance systems. In the former, the firms engaged in innovation search take the lead role and 

have direct links to the public and/or private entities in the system. In the later, public entities 

such as universities and technology institutes lead in the regulation and coordination of the 

system on behalf of the regional government. Cooke (2003) distinguished between institutional 

and entrepreneurial regional innovation systems which differ in terms of their elements (public 

versus private) and primary leadership (quasi governmental versus entrepreneurs and venture 

capitalists).  Finally, systems vary in the degree to which members have experience with, and 

confidence in each other (Doloreux & Parto, 2005;  Todtling & Trippl, 2005) such that a good 

relationship between intermediaries and the SMEs looking to benefit from the transfer of 

knowledge is seen as crucial (Klofsten & Jones-Evans, 2000).  

The Role of Intermediary Organizations within Innovations Systems 

The role that service intermediary organizations play in connecting various elements 

within an innovation system has received attention (Asheim et al., 2003; Howells, 2006; Inkinen 
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& Suorsa, 2010; Sapsed et al., 2007). As noted by Howells (2006), the intermediary role has 

been examined in fields ranging from innovation management to technology transfer and has 

been referred to in various terms including third parties (Mantel & Rosegger, 1987), bridgers 

(Bessant & Rush, 1995), intermediary firms (Stankiewicz, 1995), brokers (Provan & Human, 

1999) or bridging institutions (Sapsed et al., 2007). 

Among other contributions (cf. Hargadon, 1998; Howells 2006; Miles, 2007; Muller & 

Zenker, 2001; Stankiewicz, 1995), the role of intermediary organizations can involve: (1) 

identifying knowledge and technology that is potentially nurturing to the system, (2) testing, 

evaluating, and validating technologies, (3) adapting and transforming knowledge to form new 

applications, and (4) transferring applications to the agents in the system while protecting the 

originators. As such, intermediaries foster dialogue, connection and collaboration in the system 

including in the areas where it is most in need of strengthening (Sapsed et al. 2007). 

Given the broad nature of the role it is no surprise that different types of organizations 

can potentially function as intermediaries.  Large research universities are an example especially 

when regional governments are supportive of them to moving beyond their primary missions of 

research and teaching (Gertler, 2010; Gunasekara, 2006; Huggins, Jones & Upton, 2008). 

Technology centers are another institutional form (Spithoven, Clarysse & Knockaert, 2010) 

wherein part of the mission is to serve an intermediary role.  Nonetheless, the mere existence of a 

technology center does not ensure a surge in innovation (Asheim et al., 2003; Landabaso & 

Mouton, 2005). A critical mass of interested firms is required in the region as are trust-based 

interactions among them (García-Quevedo & Mas-Verdú, 2008).  Finally, private firms offering 

a wide range of business services (e.g., accounting, finance, law, technology, and talent search)  
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can act as intermediaries to enhance the innovation of firms in a cluster (Kuusisto, 2005; Zhang 

& Li, 2010). 

Development of Hypotheses 

As noted by Muscio (2007) among others, most of the research concerning the use 

service intermediaries has involved samples dominated by large firms. This is somewhat 

surprising since SMEs (i.e., companies with less than 250 employees) are typically characterized 

as being resource poor relative to large firms such that they might be expected to especially 

benefit from such collaborations (de Jonga & Freel, 2010). As described below, there is good 

reason to examine whether some of the findings derived mainly from the study of large firms 

apply also to SMEs. 

Absorptive capacity (AC) refers to the ability of an enterprise to “identify, assimilate, and 

exploit knowledge from the environment” (Cohen & Levintal, 1989, p. 589) and holds that firms 

cannot benefit from external knowledge flows by merely being exposed to them. Rather, the 

internal knowledge base of the organization influences its capability to recognize, assimilate and 

profitably use external knowledge (Cohen & Levintal, 1989; 1990). Among large enterprises, 

AC has been widely associated with both the level of external collaboration and innovation per 

se. The proportion of revenue dedicated to R&D expenditures has been often used as a proxy for 

AC in studies dominated by large companies (Volberda, Fos & Lyles, 2010) where it positively 

relates to both innovation and external collaboration (e.g., Escribano, Fosfuri & Tribó, 2009, 

Fabrizio, 2009; Negassi, 2004; Un, Cuervo-Cazurra & Kazuhiro, 2010). Nonetheless, owing to 

differences in the manner in which R&D is typically conducted, Muscio (2007) argued that the 

relevance of AC among SMEs might not be evident unless it was assessed using measures of 
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human capital (e.g., the education levels of R&D staff). Ultimately, he found both types of 

measures to positively relate to external collaborations, even among SMEs. Hence: 

H1a: AC as reflected in measures of both R&D expenditures and human capital will be 

positively associated with the tendency to use service intermediaries among SMEs. 

A number of research studies also found firm size, at least among large firms, to be 

positively related to various forms of R&D collaboration, in line with the AC notion (e.g., 

Belderbos et al., 2004; Colombo & Paola, 1996; Fritsch & Lukas, 2001; Negassi, 2004; Tether, 

2002; Un et al., 2010). In this way, and following part of our rationale for H1a, Tether (2002) 

argued that large enterprises were simply more likely to be aware of the capabilities offered by 

outside research organizations due in part to their increased resources.  However, it is still an 

open question whether this logic extends to samples dominated by SMEs, where resources and 

capabilities are assumed to be relatively constrained. For example, when Muscio (2007) 

examined SME size for its relationship to the use of different types of services, it had a small but 

significant positive relationship with university collaboration only. Further, consistent with 

studies involving large firms, an analysis conducted across all types of service collaboration 

revealed a small but significant relationship. Hence: 

H1b: The size of the SME will be positively associated with the tendency to use service 

intermediaries in general.   

In terms of specific types of service intermediaries, collaboration with universities has 

been the most frequently studied (e.g., Belderbos et al., 2004; Leiponen, 2001; Tether, 2002; Un 

et al., 2010; Veugelers & Cassiman, 2005) albeit again, mostly among large established 

companies.  For example, Tether (2002) found that 16% of firms who engaged in innovation 

reported collaborations with these institutions. The comparable figure in Un et al. (2010) was 
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25%. At the same time, the demand for R&D personnel in the private sector is determined, in 

part, by the collaboration between firms and universities (Beltramo et al., 2001; Slaughter et al., 

2002; Cruz-Castro and Sanz-Menéndez, 2005; Wallgren and Dahlgren, 2005). Specifically, firms 

that subcontract R&D to universities demand R&D personnel with at least a university degree 

(García Quevedo et al., 2011). It is also arguable the greater agility of SMEs (Liao et al., 2003) 

in terms of simpler and less bureaucratic organizational structures, which facilitates their ability 

to access external resources provided by universities. 

Also with regard to university collaboration per se, we expect the educational level of the 

R&D staff at the SME to be positively related to such partnerships. This is in keeping with the 

notion of AC, where SME awareness for the potential contribution of universities should be 

enhanced by the extent to which academically degreed R&D people are on staff.  This would be 

especially true if the SME recruited R&D talent locally. In line with this thinking, Muscio (2007) 

found R&D education levels at SMEs to be positively associated with university, but not with 

technology center collaboration. Thus, 

H2: The education level of R&D staff at SMEs will be will be positively associated with 

the use of universities as service intermediaries. 

One the many strategic choices SMEs must make is whether or not to pursue export 

opportunities.  Not surprisingly, given the pressures and complexities of facing international 

competition (Buckley & Ghauri, 2004; Pearce & Robbins, 2008), exporting firms tend to be 

more productive than non-exporters (cf. Helpman, 2006; Salomon & Shaver, 2005). Among 

SMEs per se, Yunus (2010) reported a knowledge gap between exporters and non-exporters in 

that managers at the later were aware of the internal challenges (e.g., the time and capital needed 
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to build an export business) but not as cognizant of the external barriers (e.g., the need for 

international market intelligence and a competent distributors).  

Since competition in international markets requires higher levels of efficiency (Helpman, 

2006), SMEs that export tend to be more innovation intensive than non-exporters (Bernard et al., 

2005). Simultaneously, the internationalization strategies have become more complex (Buckley 

and Ghauri, 2004). Thus, the definition of the SME export strategy needs to have not only its 

internal resources, but also collaboration with other organizations (Pearce and Robbins, 2008). In 

other words, the export potential of SMEs is related to their ability to access a wide range of 

intermediary organizations that act as bridge to connect them with external sources of knowledge 

and innovation. Hence: 

H3a: The export intensity of the SME will be positively associated with the use of service 

intermediaries. 

It is possible to identify heterogeneous roles when the different organizations act as 

intermediaries (Belussi and Sedita, 2009). In the case of universities, it should be kept in mind 

two aspects that affect their role. First, the role played by universities is conditioned by the 

context in which they operate. On the one hand, universities usually act as a leader in the 

innovation process when there is a predominance of high-tech activities (Gertler, 2010). On the 

other hand, when universities are integrated in an economic structure dominated by SMEs 

operating in traditional activities, as is the case with this research, the role of universities faces 

various constraints (Belussi and Sedita, 2009). These limitations are manifested particularly 

when addressing issues related to the end of the value chain, i.e., the commercialization.  

Secondly, there are restrictions arising from the fact that the primary mission of the 

universities is to research and teach (Gunnasekara, 2006, Huggins et al, 2008). Thus, the 
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relationship between universities and export activities is not obvious. In fact, in the specific case 

of Valencia, available studies show that the largest growth in relations between the university 

and SMEs occurs mainly in the field of R&D (Capó et al., 2011). By contrast, university-

industry relations have less dynamism in other more general activities (for instance, testing), 

better suited to business related to the commercialization stage, such as export. Hence: 

H3b: The export intensity of the SME will be negatively associated with their use of 

universities as service intermediaries. 

Method 

Sample 

The Community of Valencia, with five public universities and a strong network of 

Technology Centers, is an interesting case for the study of service intermediaries-industry links. 

This European region has some economical and industrial features that are of interest for this 

study, including: (i) low-tech economic structure and high proportion of SMEs in services and 

traditional manufacturing; (ii) innovation mostly incremental in the form of machinery and 

equipment acquisition; (iii) lack of qualified personnel. The innovation policy actions have 

focused on increasing the technology transfer to the level of  high-tech regions or countries, but 

aligned to the Valencian industry, by establishing a strong network of technology centers in the 

early 1980s (Fernández de Lucio et al., 2010). These centers act as bridges between firms and 

public research institutions (universities, etc.) and were founded mostly as industry-based firm 

associations. 

In order to examine the role of intermediaries (universities, technology centres and 

consultants), we use data from a survey conducted in 2007 to firms based in the Community of 

Valencia, Spain. During that year, the High Consultative Council on Research and Development 
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of the Presidency of the Community of Valencia and the IMPIVA (a public entity of the 

Valencian Regional Government created to promote innovation in SMEs), embarked on the 

construction of a survey containing innovator firms. Our cooperation in this project provided us 

with an opportunity to gain enhanced access to collect the firm-level data required to test the 

hypotheses proposed above. 

The questionnaire was sent by mail to the CEOs of the 988 firms in the Community that 

received public support for R&D activities over the previous three years. As detailed below, the 

overall structure of the questionnaire is consistent with the Spanish version of the Community 

Innovation Survey, and also includes some complementary questions on the performance of 

innovation activities, human resources, acquisition of R&D services and participation in public 

R&D support programs. There were 280 responses but 62 were dropped due to inconsistent or 

missing data, resulting in a final sample size of 218. The variety of sectors present in the region 

was also found in the sample. The most well-represented sectors are: chemical products, 

industrial machinery, food industry, textile and wholesale trade. The average firm size was 186 

employees. 

Measurement  

Collaboration with external organizations. Information concerning four dichotomous 

variables was collected to characterize whether a firm subcontracted R&D services, and if so, 

with whom. Specifically, COLLAB (1 = subcontracting of R&D to any external organization 0 = 

when it did not), Technology Centers, TC_COLLAB (1=subcontracting R&D services with a 

TC, 0 = when it did not),  University, UNIV_COLLAB (1=subcontracting R&D services with a 

UNIV, 0 = when it did not), and finally, external consultant, CONSUL_COLLAB (1=when a 
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firm subcontracted R&D services with a TC, 0 when it did not). The former includes, for 

example, consultancy when applying for public programs to support R&D activities. 

Absorptive capacity. Given the broad nature of the concept, we assessed the AC from a 

number of perspectives. First, innovation intensity was reflected by the internal R&D 

expenditure of the firm (INT_RD_EXPEND) and the percentage of R&D expenditure relative to 

annual sales (RD_INTENS). Second, a dichotomous variable RD_DEPT, reflected whether a 

firm had a permanent R&D unit (1=yes, 0 = no). Third, EDUCATION reflected the highest level 

of education among the R&D staff (1= Ph.D. or M.Sc. Degree; 0= if not). 

Exports. A continuous variable EXP_INTENS, the ratio of exports to total sales was used 

to measure export intensity. 

Size. As mentioned earlier, the region we sampled is dominated by SMEs. Firm size was 

coded using 1 = firms with less than 50 employees; 2 = firms with between 51 and 250 and 3= 

those with 250 or more employees. Firm size tends to be positively related to external R&D 

collaboration especially in the manufacturing sector (Audretsch & Thurik 1999; Bennett & 

Robson, 1999; Johnson, Smallbone & Froud, 1998; Tether 2003). 

Age. The age of a firm has often been unrelated to external collaboration (Díaz-Díaz, 

Aguiar-Díaz & De Saá-Pérez, 2006; Shane & Katila, 2003) since the possibility that learning 

processes might improve with age is countered by the risk that older firms gradually become less 

adaptive. Still some suggest that external consultancy is especially useful to newer firms 

(Smallbone, North & Leigh, 1993). The relationship of firm age to AC and to innovation has also 

been inconsistent (Huergo & Jaumandreu, 2004; Jung, Chow & Wu, 2003; Sorensen & Stuart 

2000). In any case, AGE of the enterprise measured in the years, was included in our analysis. 
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Analysis. Logistic regression analysis was used to test the hypotheses since each of the 

dependent variables were dichotomies reflecting the presence or absence of a given form of 

collaboration with an external organization. 

Results 

Descriptive statistics associated with all the variables in the study are shown in Table 1. 

 

Insert Table 1 about here 

 As expected, small firms comprised the majority of the sample (59%) followed by 

medium-sized (29%) and large (11%) enterprises. The majority of firms in the study (65%) 

subcontracted R&D services to external organizations, with TCs being used the most frequently 

(39%) followed by consultants (26%) and universities (24%). The proportion of firms involved 

in some type of collaboration was much higher than in some other studies involving mostly large 

companies (e.g., Belderbos et al., 2004; Tether, 2002; Un et al., 2010) where overall 

collaboration rates were lower by at least 20%. 

Four logistic regressions are shown in Table 2, one for each of the dichotomous 

collaboration variables. Likelihood ratio tests revealed that the variance explained by each of the 

models was statistically significant (p < .01 or better).  

 

Insert Table 2 about here 

 

Hypothesis Tests 

In line with studies dominated by large companies (e.g., Escribano, Fosfuri, & Tribó, 

2009, Fabrizio, 2009; Negassi, 2004; Un et al., 2010) and consistent with H1a, Model 1 shows 
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that R&D INTENS positively related to the tendency of a firm to engage in R&D collaborations 

across the types of service intermediaries. On the other hand, contrary to Muscio (2007), the 

human capital oriented measure of AC (EDUCATION) was not related to collaboration overall. 

TC_COLLAB (see Model 2) was the only form of collaboration that was not positively 

associated with any of the measures of AC. 

Also with regard to Model 1, both AGE and EXP_INTENS were positively associated 

with the likelihood of service collaborations but contrary to H1b, SIZE was not related to 

collaboration overall. This is contrary to many large company studies (e.g., Belderbos et al., 

2004; Colombo & Paola, 1996; Fritsch & Lukas, 2001; Negassi, 2004; Tether, 2002; Un et al., 

2010) and to the Muscio (2007) SME investigation. On the other hand, as Muscio (2007) noted, 

the size effect he observed was small in magnitude. 

As a group, the AC variables were most strongly related to collaboration with universities 

(Model 3) where RD_INTENS and INT_RD_EXPEND were both positive predictors. Also with 

regard to this model, Hypothesis 2, that the education level of the R&D staff (EDUCATION) 

would be positively associated with UNIV_COLLAB was not supported. Though it was not 

hypothesized, CONSUL_COLLAB was also positively associated to UNIV_COLLAB (see 

Model 3). UNIV_COLLAB was the only significant predictor in Model 4, where 

CONSUL_COLLAB is the dependent variable. Thus university and consultancy R&D services 

might be complementary (Belderbos et al. 2004; Veugelers & Cassiman, 2005).   

Consistent with H3a, EXP_INTENS was positively associated with collaboration in 

general (see Models 1). Nonetheless, differences were observed across the types of collaboration. 

In line with H3b, EXP_INTENS was negatively associated with UNIV-COLLAB but positively 

associated with  TC_COLLAB (see Model 2) (cf. Garcia-Quevedo & Mas-Verdú, 2008). 
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Discussion  

Summary 

This is the first study to compare university, technology center and consultant service 

collaborations using a sample dominated by SMEs and is one of the few investigations of any 

kind concerning service intermediaries and SMEs.  As hypothesized, various measures of AC 

were positively associated with the overall likelihood of collaboration- a finding that is well 

established among large companies. On the other hand, unlike many large company studies, firm 

size was not associated with service collaborations overall. Moreover, the proportion of firms 

engaged in R&D service collaborations (65%) was substantially higher than in some of the 

studies dominated by large firms. Finally, some of the hypothesized patterns concerning 

differences in the use of various services were found. For example, export intensity related 

negatively to collaboration with universities, but positively related to collaboration with 

technology centers. Firms that worked with universities tended to collaborate with consultants as 

well. 

Contribution to scholarship 

This work contributes to the literature by examining the specific determinants that lead 

SMEs to engage in R&D collaboration with universities, technology centers and consultants. The 

lack of empirical research concerning this is illustrated by the few direct comparisons that can be 

made to the existing literature. For example, the proportion of firms that used intermediaries here 

was twice as high as some other large company studies where a broader range of collaborators 

were included (e.g., Belderbos et al., 2004; Tether, 2002; Un et al., 2010). This difference could 

be considered simply as evidence that as theorized, SMEs are more likely than larger firms to 

engage in collaborations because of a greater need to overcome a relative lack of resources (cf. 



THE USE OF SERVICE INTERMEDIARIES FOR R&D 18 

de Jonga & Freel, 2010; Muscio, 2007). As noted earlier, the Community of Valencia is seen as 

one in which firms are in need of external resources (Mas-Verdú, 2007). Moreover, the firms in 

our sample were receiving public funding, which has been associated with an increased 

propensity to engage in R&D collaboration (Busom & Fernandez-Ribas, 2008; Un, Romero-

Martínez & Montoro-Sánchez, 2009). On the other hand, the data from predominately large 

company studies were often collected nearly a decade ago (e.g., Belderbos et al., 2004; Tether, 

2002; Un et al., 2009) leaving open the possibility that interest in collaboration has simply grown 

over time. Nonetheless, higher collaboration rates among SMEs per se cannot be ruled out since 

the Muscio (2007) data were obtained between 1999 and 2001, but still revealed high rates of 

collaboration (e.g., 52% with technology centers per se) relative to studies dominated by large 

companies.  

Firm conclusions concerning intermediaries in innovation systems are also difficult to 

come by because the studies differ in their categorization of the types of collaboration involved 

(e.g., services, versus suppliers, competitors and customers), the degree to which the sample is 

restricted to active innovators, and variations in the size of the network being examined (e.g., 

local, regional, versus national). One exception to the inability to make fairly broad 

generalizations involves the positive association between AC and the likelihood of external 

collaboration.  

Our findings support the idea that AC is positively related to external collaboration even 

among SMEs. Thus ultimately, AC is positively related to successful innovation (de Jonga & 

Freel, 2010; Muscio, 2007; Zhang & Li, 2010). Our results are likely to keep open the debate 

concerning the conceptualization and measurement of AC (e.g., Muscio, 2007; Lichtenthaler, 

2009; Volberda, et al., 2010). For example, even the most commonly used proxies for AC (R&D 
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spending and R&D intensity) did not exhibit the same relationships as measures more directly 

reflective of human capital (e.g. level of education among R&D staff). 

As some would expect (e.g., de Jonga & Freel, 2010), there was a positive relationship 

between service collaborations in general and the likelihood that the SME was an exporter. Still, 

as Zhang and Li (2010) implied it may be that not all services are of equal use to SME exporters. 

As hypothesized, among the services we studied, universities were the least less likely to be used 

by SME exporters. Interestingly, our model of the choice to collaborate with universities was 

more predictive than Muscio (2007) (24% versus 19%) mainly because ours included the export 

variable. On the other hand, Muscio (2007) placed greater emphasis on a wide range of AC 

indicators, which mattered in accounting for the use of technology center intermediaries. With 

that service category, Muscio (2007) accounted for 25% of the variance compared to 15% in our 

study. This difference was largely attributable to an AC-related predictor concerning whether the 

respondent was aware of the fact that their firm was part of an innovation system. Interestingly, 

of the services studied by Muscio (2007), awareness was associated with technology centers 

collaborations only. 

Some apparently common sense relationships did not materialize.  For example, we 

expected that cost considerations would result in a tendency for SMEs to collaborate more with 

universities than with consultants.  As this was not the case, perhaps the perceived strengths of 

consultants were substantial enough to override the cost differences.  For example, as noted 

earlier, relative to consultants, university services are sometimes seen as slow and unresponsive 

to specific customer needs (Tether, 2002). Interestingly, even though Zhang and Li, (2010) 

speculated that universities might be reluctant to partner with new ventures, Tether (2002) 

reported the proportion of large companies collaborating with universities to be only 16%, but 
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the 25% rate reported in another predominately large company study (Un et al., 2010) was more 

comparable to the 30% found among SMEs by Muscio (2007) and the 24% found here. Various 

investigations (Aleck et al., 2006; Cantwell and Piscitello, 2005) emphasize that the interaction 

between actors (companies, universities…) is linked with the geographical proximity which 

favours the transmission of knowledge, and with the acceptance of certain cultural norms 

(Hassink, 2005) that are unique to each specific context. Muscio (2007) noted there were twelve 

universities in the Lombardy Italy region he studied, which is a reminder of the potential 

relevance of variations across studies in the institutional infrastructure available to SMEs.  

 

Applied implications 

To the extent that AC related variables are associated with enhanced collaboration and 

ultimately with successful innovation even among SMEs (Muscio, 2007; Zhang & Li, 2010), the 

challenge for management is to ensure that AC-related investments, such as R&D infrastructure  

and personnel capabilities, are not abandoned or ignored in the face of other resource constraints. 

Our results also imply that the specific choice of collaborator matters.  The export intensity of 

the firm provides the clearest example in this regard, since it was positively associated with 

technology center and consultant collaboration, but negatively related to involvement with 

universities. This finding might be especially critical for managers at SMEs who are relatively 

uninformed about the challenges of exporting (Yunus, 2010), and therefore will attempt to 

achieve competitive advantages in terms of differentiation by using, for instance, Technology 

Centers (Garcia-Quevedo & Mas-Verdu, 2008). In addition, the possibility that some services 

might be more helpful than others to SMEs is relatively unexplored. Among the private sector 
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services examined (technology, accounting and finance, legal, and talent search) by Zhang and 

Li (2010), only talent search was generally unrelated to product innovation.  

As noted by Muscio (2007), to the extent that the findings concerning AC, collaboration 

and innovation can be extended to SMEs, there are important policy implications.  Efforts by 

regions and national governments to encourage networking and clustering among SMEs seem 

appropriate, though the types of collaboration encouraged may need to be tailored to the needs 

and aspirations of the SME. Finally, tax breaks and other incentive to encourage the hiring of 

academically trained R&D people also appear to be well founded. 

Limitations and Future Research 

A major limitation of this study is that we did not measure the degree to which firms were 

engaged in innovation.  Given the positive association between AC, service collaborations and 

innovation (Muscio, 2007; Zhang & Li, 2010) it is likely that at least some of the SMEs 

examined here were successful innovators. Nonetheless, it would have been informative to 

examine the links of each type of service to innovation per se. We also lacked data on the degree 

to which the collaborations involved were relatively local. Recently, de Jonga & Freel (2010) 

found that even among SMEs, 21% of the R&D collaborations were not local.  

Given the small number of studies available concerning service collaborations among 

SMEs, there are many opportunities for future research. For example, as noted earlier, it has been 

argued that successful collaboration is especially important to SMEs because they need to 

compensate for their relative lack of resources. While this is likely to be true, enterprises with 

less resources can also compensate by competing in narrow markets where extensive 

manufacturing resources are not required (Katila & Shane, 2005). Thus, it is of interest to study 

SME collaboration patterns while accounting for variations in the nature of their competitive 
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environments. We concur with Volberda et al. (2010) that the field would benefit from the 

development and use of more sophisticated multifaceted measures of AC, since the positive 

association between AC and collaboration appears to hold for both large and small companies. 

Finally, more research is needed on the complementarities between different R&D partners to 

characterize firm’s simultaneous access to them. 
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Table 1. Descriptive Statistics. 
 

  Mean SD (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

1. COLLAB .65 .48 1.000            

2. TC_COLLAB .39 .49 .579 1.000           

3. CONSUL_COLLAB .26 .44 .430 .117 1.000          

4. UNIV_COLLAB .24 .43 .415 .079 .230 1.000         

5. AGE 22.52 16.05 .113 .097 -.087 -.053 1.000        

6. SIZE 1.52 .69 .038 .096 .026 .159 .347 1.000      

7. EDUCATION .84 .37 .064 -.054 .035 .166 .121 .086 1.000     

8. RD_INTENS .10 .18 .106 -.001 .091 .102 -.336 -.350 .096 1.000    

9. INT_RD_EXPEND 309 645 .121 .140 .106 .242 .032 .349 .159 .062 1.000   

10. RD_DEPT .66 .48 -.084 -.002 -.038 .005 .105 .129 .120 .034 .114 1.000  

11. EXP_INTENS .15 .23 .163 .283 .108 -.059 .247 .228 .084 -.169 .217 -.042 1.000
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Table 2. Models of Service Collaborations Across Types and By Type  
 Model (1) COLLAB   (2) TC_COLLAB   (3) UNIV_COLLAB   (4) CONSUL_COLLAB   
Intercept -0.223  -0.767  -3.565  -1.414 * 
 (0.54)  (0.54)  (0.83)  (0.62)  
AGE 0.024 * 0.009  -0.008 * -0.018  
 (0.01)  (0.01)  (0.01)  (0.01)  
SIZE -0.030  -0.025  0.641  0.073  
 (0.26)  (0.26)  (0.30)  (0.30)  
EDUCATION 0.100  -0.743  1.219  -0.062  
 (0.40)  (0.41)  (0.66)  (0.47)  
RD_INTENS 0.026 * 0.008  0.008 * 0.008  
 (0.01)  (0.01)  (0.01)  (0.01)  
INT_RD_EXPEND 0.001  0.000  0.001 * 0.000  
 (0.00)  (0.00)  (0.00)  (0.00)  
RD_DEPT -0.534  0.021  -0.210  -0.138  
 (0.33)  (0.32)  (0.38)  (0.35)  
EXP_INTENS 1.571 * 2.529 ** -2.388 ** 1.318  
 (0.79)  (0.72)  (1.04)  (0.74)  
TC_COLLAB     0.507  0.375  
     (0.37)  (0.35)  
CONSUL_COLLAB   0.476  1.169 **   
   (0.37)  (0.39)    
UNIV_COLLAB   0.311    1.082 ** 
   (0.35)    (0.38)  
N 215  215  215  215  
Chi-2 (df) 20.85 (7) ** 24.77 (9) ** 36.9 (9) ** 18.36 (9) ** 
-2LL 258.47  262.93  198.68  226.16  
Nagelkerke R2  0.13  0.15  0.24  0.12  

Standard errors in parentheses. * p < .05 ** p < .01. 
 


