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examines whether the factors most valued by technology centres to engage in 

science-industry R&D alliances have an impact on the success of the alliance: 

planning, partner profile, trustworthiness, IPR protection issues and 

communication channels. The empirical application considers 58 technology 

centres located in the Spanish region of Catalonia from which data were 

collected. First, using factor analysis, we validate that items included in the 

survey are indeed grouped into the five factors identified in the literature 
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1 Introduction 

Knowledge and technology are central to growth and economic development. In the 

current era of a knowledge-based economy where organisations are called upon to foster 

creativity and innovation, the establishment of R&D alliances is intended to speed up 

technological innovation and reduce the time lag between discoveries and their industrial 

application (Wright et al., 2004). It is in this context that the formation of alliances has 

been proven to be one of the most common ways for incorporating, transferring and 

creating new knowledge (Khamseh and Jolly, 2014). 

Collaborative agreements for innovation and R&D purposes can be defined as tailored 

relationships that, based on mutual trust and openness, generate high payoffs and act as a 

fundamental source for competitive advantage. Said differently, the conjoint outcome is 

expected to be higher than the one that could be achieved by the two parts on their own 

(Lambert et al., 1996). Partners in R&D alliances receive each other’s knowledge and 

experience, share and transfer their own knowledge and learn together to create new 

knowledge (Huang, 2009). This new knowledge can, in turn, be used to improve 

performance and productivity. Furthermore, by networking in an alliance, organisations 

are able to boost their capacity to glimpse new opportunities, which has been shown to 

have a positive effect on business development and innovation processes (Cunningham 

and Link, 2015; Valkokari et al., 2012). 

Belderbos et al. (2004) distinguish between two types of alliances: horizontal and 

institutional. While the former refers to partnerships between commercial firms, the latter 

advocates for collaborative agreements between science-based institutions (e.g. 

universities and research centres) and businesses. This study focuses on this second type. 

Science-based institutions are often considered to be the “engines of growth” since they 

offer a broad spectrum of expertise, assist in the identification of technology 

opportunities, stages of product development and other consultancy services, and are 

equipped with advanced infrastructures (Spithoven and Teirlinck, 2015). Tidd and 

Trehwalla (1997) noticed that universities are the most widely used external source of 

technology.  On top of that, these institutions show up as a potentially valuable source for 

new ideas (Kesting et al., 2018; Link et al., 2008; Ma et al., 2018). 

Science-based institutions’ motivations for engaging in R&D alliances with firms 

usually relate to the opportunity to access fresh sources of funding for the development of 

new activities in areas which they are not currently investigating, principally due to the 

lack of resources (Lai, 2011; Muscio et al., 2014). In addition, working side by side with 

the industry can improve the state of the art of the transferor and generate new ideas, 

which can be the basis for future advanced research. 

Compared to alliances between firms in which partners might be competing for the 

same customers (Tidström, 2009), universities and research centres are considered in a 

different way than commercial enterprises. Firms often undertake more ‘sensitive’ (for 

instance, the development of a new product) research at arms-length with universities 

than with commercial firms since they are not considered as competitors and do not 

operate at the same business level (their explicit mission consists of advancing new 

technologies with industry). Further, R&D alliances may bring legal incentives and tax 

breaks to the firms (Li, 2010) and contribute to enhance firms’ image and reputation 

without having the obligation to establish long-term relationships (Martínez-Noya and 

Narula, 2018) as collaborations can be settled within a shorter horizon. 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

While the establishment of R&D partnerships between science-based institutions and 

firms is desirable (Kesting et al., 2018), managing such alliances is a complex issue, 

requiring alternative analytical methods able to deal with this complexity. The existing 

literature further supports this statement. R&D alliances are governed by a myriad of 

factors, the relevance and influence of which might vary from one alliance to another. 

This is due to the inherent heterogeneity behind each partnership (Shah and 

Swaminathan, 2008). Likewise, not all partners prioritise the factors in the same way 

(Sherwood and Covin, 2008) being necessary to examine the interplay of factors 

underlying participation in R&D alliances (Lin et al., 2016). This is the starting point of 

several works (e.g. Berbegal-Mirabent and Llopis-Albert, 2016; Geigenmüller and 

Leischnig, 2017; Stejskal and Hajek, 2019) that argue that to date, the research on R&D 

alliances has limited to the analysis of the “pure” effects of independent variables on an 

output, neglecting the existence of more realities. 

Acknowledging this diversity on R&D alliances and aiming at overcoming the 

limitations described above, this study proposes that there is no unique magical recipe 

explaining fruitful R&D alliances but multiple paths that can be followed. Although the 

study of single factors is relevant and some factors might be found to be more relevant 

than others when examined separately (e.g. Dyer et al., 2007; Mora-Valentin et al., 2004; 

Plewa et al., 2013), identifying the more complex combinations of factors may lead to a 

better understanding of how R&D alliances are settled (Leischnig and Geigenmüller, 

2020). 

Our work contributes to the existing literature in three main ways. First, we 

investigate different strategies (i.e. combinations of factors) research centres follow when 

deciding to enter in a partnership for the development of R&D activities with an 

industrial partner. To do so we employ a more nuanced analytical technique, namely 

qualitative comparative analysis (QCA), which allows for the identification of counter-

intuitive and multi-dimensional causal recipes. QCA deals with the idea that various 

combinations of explanatory variables may result in the same outcome of interest 

(George and Bennett, 2005). In our case, these configurations are non-competing paths 

that impel the success of an R&D alliance. Thus, instead of searching for antecedents (i.e. 

factors) common to all instances of the outcome, QCA embraces the causal complexity 

(Misangyi et al., 2016) and focuses on the possibility that the same outcome may follow 

from different combinations of conditions (Ragin, 2008). 

Second, the analysis is conducted under the lens of science-based institutions, that is, 

research institutions different from those affiliated to a university. While partner choice 

and the relevance of university-industry R&D alliances has been widely documented in 

the literature (Ankrah and Omar, 2015; de Wit-de Vries et al., 2019; Mascarenhas et al., 

2018), existing research has overlooked the underlying reasons guiding other types of 

research institutions to embark on R&D alliances and their criteria for partner selection 

when conducting joint research with industrial partners. We believe this topic to be of 

great interest as the promoting of consortia between firms, universities, research centres 

and other public entities is central to the science and technology policy in Europe. 

Third, we are able to confront different strategies that research institutions follow 

when deciding to enter in a R&D partnership. Specifically, we obtain four combinations 

that vary in their particular composition, yet, they all turn into a successful partnership, 

thus providing vision for complementarity effects among factors that otherwise, would 

have remained unnoticed. These strategies have been labelled taking into account the ties 



   

 

   

   

 

   

   

 

   

       
 

    

 

 

   

   

 

   

   

 

   

       
 

between the partners and by interpreting how the interplay of the factors leads to the 

desired outcome. Understanding the rationale behind each of these strategies is important 

for technology policy, being particularly useful in the initial stages of an R&D alliance 

when evaluating the attractiveness of the partner and deciding whether (or not) to embark 

on a collaborative agreement. 

The remainder of the study is organised as follows. Section 2 reviews those factors 

that, according to the literature, are more likely to shape the performance of science-

business R&D alliances. Next, in section 3, we describe the data sample and the 

methodological approach. The empirical results are presented section 4, followed by a 

discussion (section 5) of the implications. The paper ends with some concluding remarks 

and suggests new research avenues for future studies. 

2 Theoretical underpinnings 

Alliance success is largely conditioned by the smart selection of the partner (Shah and 

Swaminathan, 2008). Understanding under which circumstances certain partners are 

more attractive is a relevant issue for making more informed decisions aimed to 

guarantee the success of the alliance. 

As a starting point for determining the most common factors influencing partner 

selection and, in turn, alliance success, we undertook a comprehensive review of the 

literature on R&D alliances. The revision uncovered different factors that were grouped 

into five main ones, namely: planning, profile of the partner, trustworthiness, negotiation 

of intellectual property rights (IPR) issues and communication. These factors cover those 

that have been consistently identified in prior studies (e.g. Jacob et al., 2013; Martínez-

Noya and Narula, 2018; Shah and Swaminathan, 2008), confirming that they are 

meaningful to the purpose of this research and are likely to shape the success of the 

alliance. 

To the best of the authors’ knowledge, the originality of the present study stems from 

examining the simultaneous effect of the above factors and how they can be combined. In 

the paragraphs that follow, we review each of these factors individually. 

2.1 Planning 

Planning has traditionally been considered an important determinant for achieving 

success. The main outcome of the initiation phase is a contract agreement, where a clear 

definition of what is expected to be obtained as a consequence of the partnership should 

be approved (Plewa et al., 2013). Several elements need to be agreed upon. Goals and 

priorities, milestones, deliverables, timelines and the allocation of roles and 

responsibilities shape the boundaries of the collaborative agreement. Also, equity in 

sharing costs and risks has been shown to stimulate favourable agreements (Veugelers 

and Cassiman, 2005). 

Because of different ways of operating, differences among partners may arise. In 

addition, some knowledge might be subject to secrecy policies, and partners may insist 

on protecting their own technologies before sharing them with the partner. During the 

planning stage, it is necessary to come up with a contractual agreement where partners 

feel comfortable. If the contract is well-defined and structured, it will facilitate the 

establishment of mutually beneficial synergies and may prevent the development of false 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

expectations concerning the alliance (Sherwood and Covin, 2008). For this to take place, 

the requirements and responsibilities of the partners must be identified as early as 

possible. However, experience reveals that many misunderstandings arise because the 

planning stage is often too rushed (Robson et al., 2012). Thus, it is important that 

technology centres dedicate time and effort to this stage, as a good plan sets the 

partnership up for success. 

2.2. Partner profile 

The profile of the industry partner plays an important role in predicting the success of the 

partnership (Perkmann et al., 2013). Research suggests that a positive prior experience 

with an industrial collaborator will probably increase the likelihood of the research centre 

renewing the collaborative agreement (Bekkers and Bodas Freitas, 2008; D’Este and 

Patel, 2007). If the initial experience was positive, repeating the alliance may increase 

partners’ capacity to absorb the knowledge resulting from the joint activity. Likewise, it 

will develop more efficient and effective knowledge transfer processes and may grow 

into a long-term relationship (Zahra and George, 2002). 

Another element that needs to be taken into account is the knowledge and expertise of 

each partner concerning the technology to be developed (Mora-Valentin et al., 2004). The 

partners’ prior experience is expected to foster understanding between the shareholders, 

as both parties will be better able to comprehend the assumptions along with the extent 

and significance of the details that shape the technology of interest (Perkmann et al., 

2013). Furthermore, due to common interests, the willingness to get involved in a 

knowledge transfer alliance will increase greatly (Lai, 2011). Likewise, as organisations 

learn through various processes, firms that have previously been involved in knowledge 

transfer alliances will also be more likely to understand collaborative possibilities, how to 

successfully engage in them and what should be avoided (Kale et al., 2002). 

Lastly, it is worth considering the geographical proximity of the partners (Herrmann 

et al., 2012; Santoro and Gopalakrishnan, 2000). It has been argued that closeness is a 

driving factor for the establishment of science-business partnerships (Lindelöf and 

Löfsten, 2004; Munari et al., 2011). However, some studies have shown that not just 

proximity but an extensive social capital comprising meaningful interactions between 

scientists and market agents is what really matters (Aldridge and Audretsch, 2011). 

2.3. Trustworthiness 

Partner trust acts as a facilitator of access, know-how and exchange of information across 

the alliance interface (Kale et al., 2000). Sherwood and Covin (2008) observed that if the 

partner’s knowledge of the state of the art is not up to date, any information shared might 

be regarded as potentially tainted. The development of a trusting relationship between the 

knowledge source and knowledge-seeking partner is therefore desired (Jiang et al., 2015; 

Sampson, 2005). 

Prior research identifies trust as a critical feature, particularly when information about 

the partner is not fully available or is incomplete (Krishnan et al., 2006; Nielsen and 

Nielsen, 2009). Specifically, trust reduces the level of asymmetric information. 

Commitment in an R&D alliance entails both the transferor and the transferee investing 

the maximum effort in terms of time and resources on behalf of the alliance, thus 

involving a willingness to sustain the alliance for the long term. This attitude facilitates 



   

 

   

   

 

   

   

 

   

       
 

    

 

 

   

   

 

   

   

 

   

       
 

decision-making and creates a flexible working environment, thereby reducing the 

complexity and potential disagreements among stakeholders (Berbegal-Mirabent and 

Llopis-Albert, 2016). 

The higher the level of trust between partners, the greater their involvement in and 

commitment to the alliance (Mora-Valentin et al., 2004). Accordingly, building an 

atmosphere of trust is essential in order to contribute to the free exchange of information 

between committed partners. Moreover, this atmosphere allows both parties to 

understand the value of their respective offers better, and consequently partners are more 

highly motivated to proceed in order to achieve the goal. 

Building on the trust literature, in this study we go a step further and consider 

trustworthiness as a key antecedent for alliance success. The concept of “trustworthiness” 

captures the degree to which a partner is perceived not to exploit one’s exchange 

vulnerabilities (Mayer et al., 1995), covering the cognitive, intentional and emotional 

evaluations of whether the other party can and will fulfil expectations—e.g. keeping 

commitments, negotiating honestly, and avoiding taking excessive advantage of partner 

organisations—(Cummings and Bromiley, 1996). This approach is very similar to the one 

adopted by Butler (1991) who also highlighted the relevance of consistency and promise 

fulfilment when defining this term. A partner that is trustworthy is expected to behave 

ethically (i.e. integrity), show benevolence (i.e. a positive rather an egocentric 

orientation) and possess the right skills and competences that qualify him/her to 

effectively perform the tasks assigned (i.e. ability). 

Trustworthiness may lead to lower transaction costs (Dyer and Chu, 2003), enhanced 

learning (Li et al., 2010; Szulanski et al., 2004) and can more easily yield to efficiency 

and flexibility and thus, sustainable competitive advantage (Chen et al., 2011). Not 

surprisingly, previous authors suggest a positive relationship between trustworthiness and 

performance outcomes (Dyer and Singh, 1998). Thus, similar to previous works in the 

field of strategic alliances (Becerra et al., 2008; Li et al., 2008; Schilke and Cook, 2015) 

we argue that for collaborative relationships to succeed, trustworthiness among the 

partners might play a key role. 

2.4. IPR protection 

The cost and risk associated with an R&D contract may act as a barrier to cooperation 

and hinder knowledge transfer alliances (Veugelers and Cassiman, 2005). In order to 

minimise this obstacle, it is important to clearly state how IPR are going to be managed. 

Both firms and technology centres are internally regulated to protect and safeguard their 

technologies and expertise before sharing them with third parties. This holds true 

particularly in the case of technology centres affiliated with a university or a public 

research institute. Traditionally, such entities have developed internal policies as well as 

new infrastructures to foster industry-science collaborative research partnerships. 

Whereas the former may include the establishment of regulatory frameworks for the 

devolution of IPR, patents or licenses, the latter involves the creation of knowledge 

transfer offices, which act as intermediary structures. Indeed, many studies highlight the 

importance of these units as decisive agents in the success of the partnership (Friedman 

and Silberman, 2003).  

The disclosure and commercialisation of the outcomes resulting from a joint 

partnership are expected to generate profits. Although previous research has shown that 

science-industry R&D alliances tend to be already underway before signing the 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

collaboration contract, IPR protection issues should be agreed upon in the early 

engagement phase of the alliance in order to avoid potential conflicts (Plewa et al., 2013). 

While detailed contracts should be used to reduce risk, an excessive rigidity can 

obstruct the success of the alliance. In today’s fast and competitive environment, speed 

and innovation are key factors. As a result, changes in the priorities and the nature of 

interactions between partners may occur over time (Bruneel et al., 2010). Thus, in order 

to remain on the cutting edge, although explicit policies and working protocols are 

needed, a flexible normative framework that allows the introduction of readjustments 

might also be useful. 

2.5. Communication channels 

Because each partner is somehow embedded in its specific context—having different 

needs, structures and mission—partners might only be able to understand each other’s 

characteristics if a common goal is pursued (Barnes et al., 2002). Even when two partners 

have collaborated previously, communication is a challenging issue to manage due to the 

inherent human component that R&D alliances entail. Trustworthiness and 

communication are two concepts very closely related to each other (Plewa et al., 2013). 

Trustworthiness fosters communication and knowledge exchange (Bruneel et al., 2010; 

Bruneel et al., 2015). In turn, communication is a prerequisite for trust and for assisting 

the partners’ understanding of each other (Wittmann et al., 2009). 

Variations in the perceived quality of the communications, potential breakdowns and 

miscommunications are some of the problems that partners may face (Sherwood and 

Covin, 2008). Additionally, it is widely acknowledged that scientists often do not speak 

the language of industry (Olazaran et al., 2009). Similarly, the exchange of sensitive 

information as well as the differing and often unfamiliar culture of the parties may 

generate high levels of uncertainty between them (Plewa, 2009). In such cases, 

information flow between the parties and the presence of multiple and complementary 

communication channels may help to minimise the aforementioned communication 

problems (Ybarra and Turk, 2009). Interaction strengthens the ties between partners, 

creating a knowledge platform interface that generates synergies and stimulates 

knowledge flows (Cummings and Kiesler, 2007). 

Another relevant issue is that of complementarity of resources (Rothaermel, 2001). 

Harrison et al. (2001) further showed that resource complementarity, as opposed to 

similarity, is associated with improved performance. In the context of R&D alliances we 

argue that in such situations—understanding resources either in terms of knowledge, 

technology or assets—communication issues gain importance, as it is of utmost 

importance to hold regularly meetings with the partner to stay updated and informed 

about any advancements and their potential impact on the alliance. 

3 Data and method 

3.1 Sample and data collection 

Catalonia’s R&D system comprises universities, research centres, science parks, 

technology centres and private agents. This study focuses on technology centres 

integrated in TECNIO. Set up in 2009, TECNIO is the umbrella brand that brings 



   

 

   

   

 

   

   

 

   

       
 

    

 

 

   

   

 

   

   

 

   

       
 

together the Catalan technology centres and aims to reduce the gap between the 

knowledge created at technology centres and its commercialisation. These centres are 

defined as technological agents whose purpose is to improve the competitiveness of firms 

through the generation, development and diffusion of technology. They should be 

constituted as not-for-profit entities with headquarters in Catalonia. To qualify as a 

TECNIO centre, there are a series of requirements (e.g. percentage of income from R&D 

activities with companies, composition of the workforce, not surpassing a specific 

percentage of funding coming from public sources, etc.) that should be satisfied. The 

Catalan government, through ACCIÓ (Agency for the Competitiveness of Firms) is in 

charge of evaluating prospective centres willing to be included in this network. At the 

time this study was conducted, TECNIO comprised 102 technology centres operating in a 

wide range of sectors. 

A questionnaire (see section 3.2. for the details) was distributed by email to the 102 

technology centres. The targeted respondents were managers with practical experience in 

the establishment of R&D partnerships. Respondents mainly identified themselves as 

general managers (43.1%) and heads of the technology transfer department (34.48%). 

Seventy-one responses were received, which constituted an acceptable response rate of 

69.6%. Out of the 71 questionnaires returned, only 58 were fully completed. Among the 

58 valid respondents, 44 questionnaires came from technology centres affiliated with a 

university or public research centre and the remaining 14 from independent not-for-profit 

entities. 

3.2 Measures 

As state above, a questionnaire was designed, consisting of two sections. The first section 

contained questions concerning the specific characteristics of the centre and the income 

generated, while the second was a list of 17 items to which respondents should express 

their degree of accordance based on a 5-point Likert scale (1 = strong disagreement; 5 = 

strong agreement). Following the work of Shah and Swaminathan (2008), the factors 

were operationalised using multiple item measures that were developed based on the 

ideas presented in the literature pertaining to alliances and through interviews, mainly 

with people from ACCIÓ (the agency in charge of evaluating the eligibility of technology 

centres). Wherever possible, existing measures of the constructs were adapted and used. 

Table 1 contains detailed descriptions of the items that refer to the five factors described 

in the literature review section. 

 

Insert Table 1 about here 

 

Planning. Drawing from a variety of sources (Bstieler et al., 2015; Fernandes et al., 

2015; Morandi, 2013; Perkmann et al., 2011), a four-item scale for planning was 

developed. The scale captures the relevance of defining a joint objective setting. Thus, 

items refer to the importance given to aligning interests among partners, defining the 

objectives and outcomes, the roles to be performed by each of the partners, and the 

necessary mechanisms (e.g. meetings, reports) to be implemented to make sure all 

partners have a common goal. 

Partner profile. For the purpose of this study, partner profile is defined in terms of 

how critical the following dimensions are with respect to partner attractiveness: 

complementarity of resources (i.e. working with others), establishing alliances with 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

existing partners (i.e. based on positive experiences) and looking for long-term alliances 

(i.e. cost of opportunity of constantly changing partners and consequently, starting each 

time from scratch). Note that because TECNIO centres are mainly targeted at boosting 

the technological capability of Catalan firms, we decided not to include an additional 

item asking for the relevance of geographical proximity, as the majority of the business 

partners are closely located. 

Trustworthiness. Consistent with the conceptualisation previously described, this 

construct is operationalised as a four-item factor which accounts for the willingness of 

the partners to establish win-win contractual arrangements (Franco, 2011) in which to 

allocate time and resources, looking for a long-term relationship and mutual benefit. The 

items of this construct also capture the importance of creating an enabling atmosphere 

where problems can be discussed, and the purpose of the partnership arranged 

accordingly. 

IPR protection. This factor is operationalised through three items which capture the 

point of view of science-based institutions with respect to the willingness and relevance 

placed in discussing and finding a common agreement concerning the management of 

outcomes resulting from the alliance (intellectual property rights). Previous literature on 

this matter highlights the importance of using formal protection mechanisms, particularly 

when market uncertainty is high (Li et al., 2008)—as in our case, where R&D alliances 

are established for the development of new technology.  

Communication channels. Two items are included in this factor, based on an 

evaluation of the existing literature discussing communication issues in R&D alliances. 

In this sense, the items mirror the importance of establishing processes and structures that 

facilitate information flows as a strategy to mitigate potential barriers due to information 

asymmetry (Abramo et al., 2011), even in the event of sensitive information. Also, this 

factor accounts for the relevance granted to the complementarity of resources (Kim, 

2012). We posit that in such contexts—where partners have diverse areas of 

specialisation—communication issues are even more necessary. 

3.3 Method 

A principal component factor analysis was used as an exploratory tool for grouping the 

items included in the survey into factors. Because items included in the survey were 

based on the literature, factor analysis was used as a technique to further validate the 

grouping of the items. 

Next, in order to explore which combination of factors can lead to success in R&D 

partnerships, in a second stage we used qualitative comparative analysis (QCA). Causal 

complexity is assumed by this method, allowing combined effects of antecedent 

conditions to reach an outcome. QCA also entails equifinality, meaning that there are 

multiple paths (different starting points) that yield a similar outcome. One additional 

feature that makes QCA attractive is that it works well with small samples, although it 

can also be applied to large samples (Fiss, 2011). Furthermore, this method has been 

proven to be useful in explaining performance in similar settings (Berbegal-Mirabent and 

Llopis-Albert, 2016). 

QCA uses Boolean logic instead of the traditional correlation methods to set causal 

conditions strongly related to a particular outcome (Ragin, 2008). Its fundamentals rely 

on the analysis of sufficient and necessary conditions to produce an outcome. One 

condition is deemed necessary if it is present in all instances of the outcome. A condition 



   

 

   

   

 

   

   

 

   

       
 

    

 

 

   

   

 

   

   

 

   

       
 

will be sufficient if a particular outcome emerges whenever the condition is present 

(Schneider and Wagemann, 2012).  

4 Results 

We first computed Bartlett’s test of sphericity, obtaining 
2 

= 385.592 with 120 degrees 

of freedom. As the p-value = 0.000, we concluded that the data set was appropriate for 

the factor analysis. The Kaiser-Meyer-Olkin test value also corroborates the adequacy of 

factor analysis as a sampling methodology (KMO = 0.657 at a significance of 0.000, 

exceeding the threshold value of 0.6). The statistical treatment of data was performed 

using the SPSS software package. 

The principal component factor analysis was performed next. Retaining only those 

factors whose eigenvalues exceed a specified value (> 1 according to the Kaiser (1960) 

criterion), five factors should be taken, explaining 69.96% of the variance. We then 

moved on to analyse the items included in each factor by using an orthogonal rotation 

method (varimax). Results are shown in Table 2, including only the loadings of those 

items that best contribute to explain each of the factors (loadings > 0.5). 

 

Insert Table 2 about here 

 

Results corroborate our grouping of items. Factor 1 includes those items related to the 

initial stages of an R&D agreement (planning). Factor 2 refers to the profile of the 

partner, while factor 3 is concerned with the commitment that all active parts should 

assume. Factor 4 covers those items referring to IPR protection issues. Finally, factor 5 

concentrates on the channels and internal mechanisms that facilitate communication 

between partners. 

The unidimensionality and reliability of the multi-item factors was next assessed, 

conducting five independent exploratory factor analyses. In all instances, only one factor 

was extracted, supporting our view that the measurement instrument is sound. The results 

of the analysis are also reported in Table 2. Both the Cronbach’s alpha and composite 

reliability (CR) surpass the cut-off point of 0.6, indicating good internal consistency 

among the items within each factor (Malhotra, 2004). 

The correlation results shown in Table 3 further corroborate that the square root of the 

average variance extracted (AVE) for each of the factors is greater than the correlations 

between each construct and all other latent variables (Fornell and Larcker, 1981), 

therefore proving the discriminant validity of the constructs. 

 

Insert Table 3 about here 

 

Next, a qualitative comparative analysis was performed. The five factors listed in 

Table 1 were used as antecedent conditions. The outcome was operationalised through 

the income resulting from R&D alliances of the technology centre in the year divided by 

the total number of clients. Following the QCA methodology, Table 4 shows how 

variables were transformed into sets. As both the outcome and the five factors are 

continuous values, a fuzzy-set transformation is required. This process, known as 

calibration, permits expressing sets according to the degree of membership in a given 

condition (Ragin, 2008). Membership scores range from 0 (full non-membership) to 1 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

(full membership). Observations falling in 90
th

 percentile represent the threshold of 0.95, 

indicating full membership. The 10
th

 percentile is used as the 0.05 cut-off point and 

denotes full non-membership. The crossover point (0.5) is calculated using the median 

and denotes cases with the maximum ambiguity with respect to their membership in the 

set. 

 

Insert Table 4 about here 

 

QCA requires a test of whether the antecedent conditions are necessary to produce the 

desired outcome (Meyer et al., 1993). Consistency scores higher than 0.9 indicate 

necessity. As reported in Table 5, there is no antecedent condition that alone can predict 

the outcome; therefore, these preliminary results seem to support our argument that the 

outcome results from a conjunction of different factors. 

 

Insert Table 5 about here 

 

In the next step, the truth table was calculated. Given k condition sets, the truth table 

contains 2
k
 rows. Each column represents a condition and each row the empirical cases. 

Cases are assigned to the combinations in which their membership scores are greater than 

0.5. Lastly, using Boolean algebra, a logical reduction of statements is generated. In this 

process, rows are reduced based on two parameters: coverage (which indicates the 

empirical relevance of a solution) and consistency (which quantifies the extent to which 

cases sharing similar conditions have the same outcome). Both measures range from 0 to 

1. According to Ragin (2008), a minimum consistency of 0.75 and coverage of 0.45 

indicate goodness of fit. 

Results are displayed in Table 6, revealing four different recipes that lead to the 

desired outcome. In order to systematise the comparison of the solutions, we use the 

distinction between core and peripheral conditions (Fiss, 2011). Core conditions represent 

the essential causes that have a strong causal relationship with the outcome of interest, 

while peripheral conditions are those that are more expendable as they are contingent on 

specific segments. The solution coverage is 0.471 and the consistency is 0.807. Each of 

the four configurations also shows acceptable consistency scores, all above 0.842. Raw 

coverage is also significantly high, indicating that the extent to which each recipe 

explains the outcome is sound. Contrarily, unique coverage is rather low, meaning that 

the proportion of cases that can be explained exclusively by the configuration is low. Said 

differently, cases in the sample emerge from a combination of the different recipes. 

 

Insert Table 6 about here 

 

From the reading of Table 6, it can be inferred that planning is not that critical. In 

fact, this factor only appears in two of the four configurations. Specifically planning is 

relevant (configuration #1) when combined with partner profile and communication 

channels, although trustworthiness being limited. This first configuration indicates that 

when the technology centre looks for a partner with whom it is easy to collaborate 

(because of a positive previous experience or and there is fluid flow and exchange of 

information), devoting time and efforts in the planning stage is critical, particularly when 

there is no evidence about how the partner will behave throughout the partnership 



   

 

   

   

 

   

   

 

   

       
 

    

 

 

   

   

 

   

   

 

   

       
 

(absence of trustworthiness). Still in the assumption of having some interrogates about 

how trustworthy is the partner, in those cases where the partnership cannot be carefully 

planned (as in configuration #4), IPR and communication channels are of utmost 

importance to ensure the success of the partnership although knowing little the other 

partner. 

A different solution is that shown in configurations #2 and #3. In both cases, IPR 

issues play an essential role, particularly in configuration #3 where it stands as a core 

condition (also in #4). These configurations also share the common feature of having the 

communication strategy little developed. According to these findings it can be concluded 

that when communication channels are not working effectively, a science-industry R&D 

partnership can still be worthwhile but only if IPR issues are clearly discussed and 

formalised. What makes these two recipes different is the familiarity with the partner 

(being familiar in configuration #3, but having no previous relationship in #2) and a 

shared vision about what trust and commitment actually mean (present in configuration 

#2, but absent in #3). It is also worth noting that in configuration #3 all conditions are 

core, thereby indicating the existence of fewer choices with greater constraints when 

aiming for high performance of the R&D alliance. 

5 Discussion and implication of the results 

Different types of R&D partners offer different advantages (Martinez-Noya and Narula, 

2018), meaning that the rationale behind an alliance might shape the decision of which 

partner to choose. Selecting the right partner and setting the right band-width or scope of 

the interaction is a challenging topic that, although offering promising research 

opportunities in the field of strategic management of alliances, to date has received little 

attention (Miotti and Sachwald, 2003). 

This study aims at filling this gap. From the standpoint of technology centres we have 

identified four different strategies that although being all valid and successful, are 

underlined by different purposes of the alliance. 

Specifically, there is a first strategy (configuration #1) that can be labelled as path-

dependent, that is, there is an overall positive perception of the partner as a result of a 

prior collaboration; yet, there is limited knowledge about this connection, consequently, 

although the partner has de right profile, there is a perception of moderate or week trust. 

In order to mitigate this weakness, the technology centre places strong emphasis in 

defining a solid planning of the alliance (settling the “rules” before starting working 

together) and in building a strong communication mechanism to ensure constant 

exchange of information. One plausible explanation behind this strategy can be found in 

the concerns about search costs, which can prevent the technology centre from looking 

beyond the own existing network. Because of that, it is preferable to rely on existing 

contacts, which might be perceived as reducing the causal ambiguity surrounding 

knowledge exchange and, therefore, contribute to create a more efficient working 

environment. The saying “better the devil you know than the devil you don’t know” can 

be used to exemplify this partnership. Under this lens, it is preferred (and safer) to do 

business with someone already known (even though there are some aspects of the partner 

that are not of our liking), than working with a stranger. 

The second strategy (as deployed in configuration #2) suggest R&D alliances built 

upon trustworthy and reliable connections, denoting that although the partners might not 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

have previously worked together with the technology centre, they know each other well, 

and there is no perceived risk about the integrity, benevolence and ability of the other, 

even when there is the opportunity of taking advantage of each other. The presence of the 

factor IPR protection indicates that partnership following this scheme have a markedly 

market orientation. Accordingly, IPR issues need to be discussed and formalised—aiming 

at protecting the market value that will be created—which, in turn, further strengthens a 

climate of trust and commitment. Results are thus exploited together, so it is important to 

contractually establish the shares in the ownership (for instance, it could be done through 

a joint venture). Another key feature characterising this configuration is that the 

prospective partner is perceived to “speak the same language”; consequently it is 

unnecessary to devote time and effort in defining sophisticated communication channels 

as there is low level of information asymmetry. Taking into account the previous 

considerations we suggest naming this alliance as partnering with colleagues. 

An alternative strategy is that shown in configuration #3. Similar to the path-

dependent strategy, here the industry partner is perceived to qualify for the partnership 

(e.g. has the technology, expertise, know-how or adequate resources); however, there are 

some concerns about its commitment and ability/willingness to behave opportunistically. 

Similar to Li et al. (2008), alliances following this strategy can be labelled as partnering 

with an acquaintance. In this case, the partner is someone already known or a firm with 

whom the technology centre has already worked with but, due to few prior connections, 

there are some doubts about whether it is fully trustworthy or not. Also fluid 

communication channels are absent. Due to this scepticism and because of potential 

asymmetries of information, the technology centre will place strong emphasis in 

formalising an agreement covering issues like ownership of IP, as IP arrangements make 

opportunistic behaviours more difficult. An example that can be used to illustrate this 

strategy is that of an industry partner that only contributes with some specific but key 

resources (e.g. technology, equipment, funding) and is the technology centre who mainly 

develops the project. In such scenario, communication flows are perhaps not that 

relevant, but what is imperative is how the final result will be disclosed and what each 

partner will get from it. Therefore, a proper agreement on IPR is critical. 

Last, but not least, the fourth strategy (configuration #4) refers to partnering with 

outsiders, that is, partners that are not yet part of the network of the technology centre 

and thus, there is no previous experience in working with them. Not surprisingly, the 

factors partner profile and trustworthiness are absent in this configuration. To make this 

alliance successful the definition of a legal framework for the exploitation of the joint 

results is critical. The rationale for this partnership might be the need for a specific 

resource (i.e. skill, technology, knowledge) for developing the project and thus, either the 

technology centre or the industrial partner approaches the market in search of it. In such 

alliances, managing the tension between knowledge sharing and knowledge leakages is 

an everyday concern. This argument particularly holds true in projects aimed at creating 

radical innovation, where uncertainty and risk are higher, arising concerns about the 

safety of the technological assets. Thus, to overcome (un)intended opportunistic 

behaviours—aimed at appropriating a partner firm’s core technologies—defining formal 

protection mechanisms is essential. However, as suggested by Li et al. (2008) in some 

situations formal protection may not be effective enough and even hinder flexibility and 

creativity. One way to overcome this problem is to establish a fluid communication 

strategy, which will also help reduce the absence of planning. This lack of planning can 



   

 

   

   

 

   

   

 

   

       
 

    

 

 

   

   

 

   

   

 

   

       
 

be explained by having the two partners working in different areas of the project, which 

might imply that the alliance is not intense in interactions between the partners (also 

consistent with the idea of lack of trustworthiness), on the contrary, the project can be 

split into two independent parts, yet, being both of them critical for completing the 

project as a whole. 

Four main conclusions can be drawn from the analysis of the configurations described 

above. First, the negotiation of IPR issues at the initial stage is paramount (this condition 

appears in three out of the four configurations, and in two of them as a core condition). 

This finding is in accordance with the work of Kim (2012), who proposes that to innovate 

successfully, the management of intellectual properties is a key factor on the same level 

as factors such as corporate management, the quality and composition of the management 

team or the efficiency of business operations and operational structure. Second, 

commitment and communication channels seem to act interchangeably. That is, in the 

absence of trustworthiness, information flows through communication channels are 

essential, and a strong commitment of the partners counterbalances a poor 

communication strategy. Third, when there is no previous experience with the partner, 

trustworthiness (configuration #2) or, in its absence, communication channels 

(configuration #4) are the key to success. Fourth, planning is not as relevant as expected. 

The rationale for this might be found in the fact that the majority of the R&D alliances 

under analysis deal with the development of new technology. Because of the dynamic 

and volatile environment, the likelihood of pivoting during the lifecycle of the R&D 

alliance is high; therefore, the strategy needs to be constantly refined. This finding is 

consistent with Narula (2001) who argues that R&D agreements should be flexible 

enough to enable amendments without causing much impact on the outcomes of the 

alliance. 

In light of these findings, several managerial implications are in order. Internal 

regulatory frameworks set the ‘rules of the game’. In this respect, industries and science-

based institutions should design and implement flexible normative schemes that facilitate 

an agreement on how the outcomes resulting from an R&D alliance should be exploited. 

Research institutions and companies have different cultures, which might manifest in 

divergent objectives, time orientations, languages and expectations (Martínez-Noya and 

Narula, 2018). These features are likely to sow misunderstanding, complicating the 

ultimate purpose of the alliance. Control over IPR or conflicts of interest are common 

threats that can impinge on a sound negotiation. Expectations and procedures concerning 

how negotiations will be conducted need to be clarified before signing any agreement. 

Instead of adopting an aggressive strategy towards negotiations over IPR, partners must 

feel that negotiations will result in mutually beneficial joint decisions and that they 

involve not only representatives of both parties but also the knowledge holders (including 

key research personnel from both sides). Public administrations also have a key role in 

promoting cooperative activities between institutions in charge of generating new 

knowledge and industries (Li, 2010). If public policies are not intentionally R&D-

oriented, the science-industry ecosystem may suffer from a lack of support, which in turn 

will hamper innovation development and will consequently hinder the economic growth 

of regions. 



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

6 Concluding remarks 

Partnerships between science-based institutions and industries are proliferating. Among 

those forms of collaboration that have spurred increased attention in recent years are 

R&D contracts, where a research institution carries out an R&D project as a response to a 

specific firm’s request. This research activity leads to new knowledge, subject to 

uncertainty. 

R&D alliances are established on a win-win basis (Franco, 2011). Research 

institutions are provided with additional funding sources—compensating for the decrease 

in public support due to the global economic downturn—which can help improve the 

state of the art, generate new ideas and improve researchers’ performance. Conversely, 

companies are able to tap into cutting-edge knowledge, expertise and resources. 

However, some of these alliances do not work and are terminated with little or no benefit 

to either of the partners. 

Given that R&D contracts represent one of the biggest revenue-generating 

knowledge-transfer outputs (Martínez-Noya and Narula, 2018), the study of how these 

partnerships materialise becomes a matter of interest for both academics and 

policymakers. By adopting the viewpoint of science-based institutions, in this study we 

have provided new insights into those factors (and their combinations) that shape R&D 

alliances. For the purpose of this study, we have focused our attention on five factors, 

which, according to the literature, are expected to play a critical role. These factors are 

related to the choice, relationship and communication channels with the partner, the 

planning of the alliance and the negotiation of IPR rights. 

The original contribution of this work stems from acknowledging that partner 

selection is a complex strategic decision in which multiple factors are confronted together 

and the final decision does not always rely on the same factors but is highly dependent on 

the purpose of the alliance and the specific needs of the partner. This work theoretically 

contributes to the existing literature on alliance management by putting forward that 

R&D alliances are heterogeneous and therefore should be examined under alternative 

approaches that allow for capturing this causal complexity. Thus, instead of analysing the 

net effects of the factors, we rely on qualitative comparative analysis. By using this 

method factors are considered not only in an individual fashion but in a more realistic and 

complex setting in which they coexist and overlap. The empirical analysis proves the 

existence of different strategies (i.e. different ways of combining the factors), all of them 

leading equally to fruitful R&D alliances.  

Another distinguishing feature of this work is that, contrary to the majority of the 

studies on R&D alliances between science-based institutions and firms, we do not take 

the university as the unit of analysis but instead focus on a different type of research 

institution (in this case, technology centres), which has been largely ignored despite 

playing a critical role in the innovation ecosystem. 

Future studies should consider expanding the sample and include other types of 

science-based institutions. In addition, comparative studies on how different types of 

research centres conceive R&D alliances might report interesting findings that would 

undoubtedly provide thought-provoking insights to be considered by policymakers. 
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List of Tables 

 

 

Table 1. List of items 

Factor Item Description 

Planning 

PL1 
The objectives of the project must be defined with clarity and 

precision. 

PL2 
A clear assignment of the roles and responsibilities of each of 

the partners must be made. 

PL3 
It is advisable to implement a formalised and written work 

dynamic. 

PL4 
Before starting the project, it is advisable to carry out several 

meetings related to the technical aspects. 

Partner profile 

PP1 
Projects are better developed when the collaborators and our 

centre have had previous agreements. 

PP2 
Collaborations with other technology centres must be 

established. 

PP3 

Our centre places greater importance to the long-term 

agreement with a partners than the own benefit in the short 

term. 

Trustworthiness 

TW1 
It is necessary to demonstrate a mutual commitment to the 

best interests of the alliance. 

TW2 
We can talk about the difficulties of the project with the rest 

of the collaborators and they are willing to discuss them. 

TW3 
Trying to improve the relationships of trust between the 

collaborators is very important. 

TW4 
It is important to think about future collaborations with the 

current collaborators. 

IPR protection 

IPR1 Intellectual Property negotiations must be conducted. 

IPR2 Industrial Property negotiations must be conducted. 

IPR3 A consensual consortium agreement must be formalised. 

Communication 

channels 

CC1 We share all the information that the partner might need. 

CC2 Confidential information is shared. 

 

 



   

  

   

   

 

   

   

 

   

       
 

       

   

 

   

   

 

   

       
 

Table 2. Loads of the five EFAs and statistics for their reliability analyses. 

 
Planning Partner profile Trust & commitment IPR protection 

Communication 

channels 

 
PL1 0.862 PP1 0.727 TW1 0.800 IPR1 0.902 CC1 0.867 

 
PL2 0.878 PP2 0.840 TW2 0.700 IPR2 0.912 CC2 0.867 

 
PL3 0.774 PP3 0.782 TW3 0.754 IPR3 0.638 

  

 
PL4 0.839 

  
TW4 0.758 

    

           

Alpha Cronbach 0.858 0.680 0.744 0.765 0.645 

Range of Cronbach’s alpha if one 

item is removed 
0.797 - 0.851 0.487 - 0.673 0.651 - 0.719 0.522 - 0.738 NA 

Range of correlations between items 

and total corrected scale 
0.620 - 0.763 0.434 - 0.574 0.482 - 0.541 0.391 - 0.728 NA 

Composite Reliability (CR) 0.905 0.827 0.875 0.864 0.859 

Average Variance Extracted (AVE) 0.705 0.615 0.566 0.684 0.752 

NA: Not applicable 

  



   

  

   

   

 

   

   

 

   

       
 

       

   

 

   

   

 

   

       
 

Table 3. Correlation matrix of latent factors 

Factor 1 2 3 4 5 

1. Planning 0.839 
    

2. Partner profile 0.291 0.784 
   

3. Trust and commitment 0.314 0.458 0.753 
  

4. IPR protection 0.012 0.275 0.265 0.827 
 

5. Communication channels 0.233 0.404 0.320 0.147 0.867 

All correlations are significant at the 0.01 level (bilateral). 

Diagonal elements (in italics) are the square roots of the average extracted. 

 

 

Table 4. Calibration of the outcome and the antecedent conditions 

Condition 
Membership threshold values 

Full non-membership Crossover point Full membership 

Outcome: Income per client 142192.70 26626.95 7934.53 

Planning 0.867 0.069 -0.817 

Partner profile 1.553 -0.145 -1.377 

Trust and commitment 1.551 -0.211 -1.025 

IPR protection 1.069 -0.081 -1.054 

Communication channels 1.391 0.053 -1.126 

 

 

Table 5. Analysis of necessary conditions 

Antecedent conditions Consistency Coverage 

Planning 0.587 0.522 

~Planning 0.624 0.618 

Partner’s profile 0.632 0.553 

~Partner’s profile 0.686 0.692 

Trust and commitment 0.599 0.563 

~Trust and commitment 0.621 0.580 

IPR protection 0.631 0.567 

~IPR protection 0.561 0.543 

Communication channels 0.607 0.565 

~Communication channels 0.727 0.685 

* The symbol (~) represents the negation of the characteristic. 

  



   

 

   

   

 

   

   

 

   

         
 

 

    

 

 

   

   

 

   

   

 

   

       
 

 

Table 6. Sufficient configurations of antecedent conditions for performance 

Black circles () indicate the presence of a condition, and circles with () indicate its 

absence. Large circles indicate core conditions; small ones, peripheral conditions. Blank 

spaces indicate “don’t care”. 

 

 

 

 

Antecedent conditions 
Configurations 

1 2 3 4 

Planning     

Partners profile     

Trustworthiness     

IPR protection     

Communication channels     

Raw coverage 0.280 0.274 0.260 0.221 

Unique coverage 0.061 0.049 0.052 0.016 

Consistency 0.853 0.936 0.842 0.905 

Solution coverage 0.470 

Solution consistency 0.807 

Frequency threshold 1.000 

Consistency threshold 0.814 


