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Abstract: Joint PhD projects are a promising form of research collaboration, connecting 

universities to firms and public research organizations. Entering into such collaborations, 

however, requires decisions in terms of governance. This paper investigates how a university and 

its partners govern such projects, including decision-making, daily management and disclosure 

policies. Earlier studies show that shared governance modes have had a higher success rate than 

centralized governance modes. Nevertheless, more than two thirds of the 191 joint PhD projects 

we investigated opted for centralized rather than shared governance. Our findings show that: (i) 

geographical and cognitive distance render the adoption of a shared governance mode less likely; 

(ii) the partner controlling critical resources tends to centralize governance, and (iii) partnering 

firms are more likely to put restrictions on publication output than public research organizations. 

We therefore recommend that universities and their partners take these aspects into account 

when selecting such projects. 

Keywords: university-industry collaboration, collaborative PhD project, shared governance, 

centralized governance, proximity, resource imbalances, publication disclosure. 
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We therefore recommend that universities and their partners take these aspects into account 

when selecting such projects. 
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1. Introduction 

Knowledge production can be seen as a process in which scarce resources are exploited to 

produce a specific output. From this economic viewpoint, the question of knowledge production 

can be outlined as a traditional ‘make-or-buy’ decision (Williamson, 1975); a firm can purchase 

knowledge through market transactions (e.g. consultancy, license agreements) or develop 

knowledge in-house through R&D investment. If transaction costs are relatively low, a firm will 

opt for market transaction, while if transaction costs are relatively high, a firm will favor in-

house production. 

 

Inter-organizational collaboration provides an alternative to make-or-buy. Although 

collaborative arrangements in knowledge production have always existed in certain sectors, 

dating back to the Industrial Revolution (Nuvolari, 2004), R&D collaboration has become 

especially salient in high-technology industries from the 1980s onwards (Powell et al., 2005, 

Hagedoorn et al., 2000). The popularity of collaboration can be appreciated by bearing in mind 

the disadvantages of both in-house production and market purchase. With the growing 

complexity and pace of innovation, it is becoming increasingly harder for firms to master all the 

relevant knowledge domains (Granstrand et al., 1997). Hence, to rely solely on in-house 

knowledge production is too costly and risky under most conditions. At the same time, markets 

for knowledge are far from perfect, mainly because knowledge is an experience good: its 

economic value can only be evaluated ex post. The growing complexity and pace of innovation 
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render such markets even more imperfect. As a result, firms often engage in inter-organizational 

research collaborations to pool resources, to exploit complementary assets, and to share the risks 

inherent in R&D (Teece, 1986). 

 

Inter-organizational collaboration in knowledge production is a “mixed bag”. Actors may have 

different motives ranging from technology sensing and basic R&D, joint product development 

and value chain optimization, to standard-setting and co-patenting. Moreover, forms of 

governance range from informal networking to R&D partnerships and equity joint ventures. 

Hence, the core research challenge so far has been to identify the choice of knowledge 

production mode for different motives and under varying environmental conditions (Teece, 

1986). 

 

Here, we focus on collaborations involving universities. In present day science-based innovation 

processes, universities have been central in the R&D process. There is clearly a rising trend in 

the number of collaborations between universities on the one hand and firms or public research 

organizations (PROs) on the other, as indicated by co-publications (Ponds et al., 2007). Firms 

and PROs have several reasons to collaborate with universities (Liebeskind et al., 1996, Ponds et 

al., 2007), namely: (i) in many knowledge domains, cutting-edge knowledge can only be gained 

by actively working together with universities as such knowledge is not yet codified, (ii) 

universities often have unique resources including databases and research facilities that would be 

too expensive for firms or PROs to construct in-house, (iii) through collaboration, university 

knowledge can immediately be made relevant to the specific problem-context of the firm or 

PRO. 

 

The focus of our study is one specific type of collaboration involving universities and concerns 

joint PhD projects between a university and a firm or PRO. Doctoral candidates are key 

producers of new knowledge and are also considered the main channels for transferring 

knowledge to firms (Thune, 2009). The relationship structure between the three main partners in 

this collaboration (PhD candidate, university and its partner) makes the collaboration governance 

very complex. The specificity of joint PhD projects not only stems from the nature of the 

partnership, but also from its duration (three years or longer) and type of knowledge (scientific 

research). Despite this specificity, joint PhD projects are far from homogeneous regarding the 

micro-level structure of governance, as the exact mode of governance varies considerably. In 

particular, we can distinguish between a ''shared" governance structure where project 

management is a shared responsibility and decisions are made by mutual agreement, and a 

"centralized" governance structure where the responsibility for project management and 

authority in decision-making are allocated to one of the two parties. 

 

Generally speaking, collaboration in scientific research is organized using shared governance 

structures (Gibbons et al., 1994). In most instances, distributing authority among team members 
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involved in scientific research promotes flexibility, creativity and efficiency   (Liebeskind et al., 

1996, Shrum Jr et al., 2007). In the specific case of joint PhD projects between a university 

partner and an external partner, one study found that projects with a shared governance structure 

did indeed have more outputs than those with centralized governance, where the governance was 

dominated by one of the partners (Salimi et al., 2013). Hence, the question arises under what 

conditions parties opt for a shared or centralized governance structure. 

 

Joint PhD projects are, by nature, organizationally complex, involving at least two partner 

organizations and the PhD student in question. What is more, the return on a project’s 

investments is fundamentally uncertain. Consequently, contingencies are hard to foresee, let 

alone codifiable in legal contracts specifying the exact roles and responsibilities of all parties 

involved. This is why contracts are only of limited value in joint PhD projects and partner 

organizations rely primarily on mutual trust and ongoing cooperation. If mutual trust is 

established before the start of the project, or if such trust can easily be established during the 

project, two partners are more likely to accept a shared governance structure. By contrast, if this 

trust is not already established nor easily created, the partners are more likely to settle for a 

centralized governance structure, for example, on the basis of who funded the project. 

 

Below, we apply a proximity framework to probe the conditions that facilitate a shared 

governance mode in research collaboration (Rallet and Torre, 1999, Boschma, 2005). In most 

studies, the proximity framework is adopted to predict collaboration intensity: the more 

proximate two actors are, the more likely they collaborate in joint research projects (Autant-

Bernard et al., 2007, Ponds et al., 2007, Balland, 2012). Here, we are not interested in the 

collaboration frequency between organizations, but in the mode of governance they apply under 

varying conditions. 

 

2. Theoretical background 

2.1. Proximity, resources and their impact on governing mode  
It has become common to distinguish five forms of proximity: geographical, social, institutional, 

cognitive, and organizational (Boschma, 2005). Each form of proximity refers to a particular 

characterization of the relationship between two actors, where proximity refers to some kind of 

similarity, and its reverse, being distance, refers to some kind of dissimilarity. Our main 

hypothesis holds that organizations which are distant will find it more difficult to create 

conditions of trust and are thus less likely to opt for a shared mode of governance. Instead, 

distant partners will more likely organize governance either at the university or at the 

university’s partner organization. Whether they centralize governance at the university or at their 

partner, will in turn depend on both partners’ relative strategic interest in the project. 
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Geographical distance refers to distance in physical space. The more distant two partners are 

located from each other, the more time and resources are required for meetings, the less 

frequently meetings can take place, and the more difficult it will be to create mutual trust 

(Cummings and Kiesler, 2005, Ponds et al., 2007, Bouba-Olga et al., 2012). In addition, 

centralizing governance at one location rather than distributing it over two locations is more 

practical, as governance requires face-to-face interaction. Hence, our hypothesis holds: 

 

Hypothesis 1a: Geographical distance renders a shared governance mode less likely 

 

 

Social distance refers to what extent actors are unacquainted with each other. This can range 

from being close friends to being complete strangers. In previous analyses of research 

collaboration, social proximity has been referred to as the extent to which two actors have 

collaborated in the past on previous projects (Bouba-Olga et al., 2012). The continuation of a 

relationship can be seen as an indication of success (Salimi et al., 2013), which creates trust 

among partners. Hence, the common experience will greatly facilitate the organization and 

management of a following project, making it more likely that roles and responsibilities are 

shared. Conversely, first time collaborations are characterised by social distance. Hence, the 

sharing of responsibilities will be more difficult to achieve and governance is more likely to be 

centralized. According to this reasoning: 

 

Hypothesis 1b: Social distance renders a shared governance mode less likely 

 

 

A third type of distance concerns cognitive distance, which refers to the extent to which partners 

have a different knowledge base (Nooteboom, 2000). This form of distance is possibly the most 

challenging in research collaboration, because a lack of common knowledge hampers effective 

communication and interpretation. In cases where collaborators lack a common understanding, it 

will be difficult to establish trust because one partner’s claims are hard to validate by the other, 

and vice versa. Consequently, a shared mode of governance is less likely. Instead, one would 

expect governance to be centralized at the partner who is most familiar with the subject matter. 

Hence: 

 

Hypothesis 1c: Cognitive distance renders a shared governance mode less likely 

 

 

Another form of distance in research collaboration concerns institutional distance. Actors are 

said to be institutionally distant when they operate under a different set of norms, values and 

incentives (Ponds et al., 2007). For example, a university-industry collaboration is characterised 

by institutional distance, as firms have different incentives (to apply knowledge and to make 

profit) than a university (to seek novelty and to publish results). By contrast, an inter-university 
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collaboration or an inter-firm collaboration can be characterised by institutional proximity, since 

actors in such collaborations have very similar incentives. Given that our study only deals with 

collaborations between a university and external partners, all relations are by definition 

institutionally distant. However, our data include both collaborations between a university and a 

firm, as well as those between a university and a PRO. Thus we have added as a variable a 

dummy “industry” to distinguish university-industry relations from university-PRO relations. 

 

Finally, organizational distance is a fifth type of distance and generally refers to the extent to 

which collaborators operate autonomously. Conversely, organizational proximity refers to the 

extent that collaborators are governed under a hierarchical relationship (e.g., two subsidiaries of 

a single firm). In our study, we deal with collaboration between two different organizations. 

Hence, the relationship is by definition characterized by organizational distance, which is why no 

hypothesis will be developed regarding the organizational dimension. 

 

Though our proximity framework is rich in the three types of logics of distance we apply 

(geographical, social, and cognitive), the explanatory reasoning always revolves around a single 

notion: trust. All three proximity dimensions are assumed to contribute to trust between partners, 

and trust in turn renders a shared governance mode more likely.  

 

A second factor that affects the governance mode is resource imbalance. In particular, once one 

of the partners holds resources that are critical, such as data and research facilities, this partner 

will very probably be reluctant to share project management and decision-making. In such 

contexts of resource imbalance, a shared governance mode is less likely for at least two reasons: 

strategic and pragmatic. Strategically, the holder of critical resources is interested in temporarily 

sharing resources for their joint exploitation, and not in transferring these resources on a 

permanent basis. By temporarily granting access to critical research resources such as data or 

facilities to external partners, an organization runs the risk of losing its competitive advantage in 

the longer term. Hence, the granting partner will be more prone to stay in control of the exact 

course and content of the research project. And, pragmatically, there are reasons to centralize 

governance at the partner holding the critical resources. The use of critical resources in research 

projects requires the possession of complementary tacit knowledge. As this knowledge is 

primarily centralized with researchers employed by the partner granting access to the resources, 

management and decision-making will mostly be allocated to those with the most knowledge 

about the productive use of the resources. Hence: 

 

Hypothesis 2a: If the university holds critical resources, it is more likely to control the 

governance 

 

Hypothesis 2b: If the university’s partner holds critical resources, the partner is more likely to 

control the governance 
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A typical feature of research projects is that resources are not only being used, but also being 

created. Resources such as data, software and research facilities are not only potential inputs, but 

also potential outputs. Furthermore, a PhD project essentially involves the training of the PhD 

candidate, that is, the creation of human capital. Although partners, almost by definition, only 

enter into collaboration if both have something to gain, the distribution of the resulting output 

may be imbalanced. For example, some projects are initiated by the university because it 

foresees interesting research opportunities, while other projects are initiated by a university’s 

partner, for example when a key employee wishes to obtain a PhD degree. Though motivations 

can be many, if one of the two partners is the sole project funder, this can be seen as “revealed” 

evidence that the main interest in the project lies with that partner. Hence:  

 

Hypothesis 3a: If the university is the sole project funder, it is more likely to control the 

governance 

 

Hypothesis 3b: If the university’s partner is the sole project funder, it is more likely to control the 

governance 

 

2.2. Proximity, resources and how they may affect disclosure  

What probably causes the most specific tension in university-industry projects are the divergent 

incentives between universities and their partners regarding the disclosure of research output 

(Etzkowitz and Leydesdorff, 2000, Dasgupta and David, 1985). University researchers, almost 

without exception, are evaluated by the research output they generate (mainly in the form of 

scientific papers) and its impact in the scientific community (mainly in the form of citations). 

This means that they will be eager to publish the research output of a joint PhD project as widely 

as possible. Furthermore, they have an incentive to publish their results quickly as competing 

research teams may pre-empt them, lowering their (citation) impact. While university patenting 

(often combined with publication restrictions) is becoming increasingly important, it is still a 

relatively rare phenomenon in most countries. 

Firms, by contrast, develop knowledge with a commercial application in mind. Here, competition 

stems from fellow firms; hence, the public disclosure of research output would render this 

knowledge accessible to competing firms.  Thus firms have an interest not to disclose research 

output, or at least put restrictions on what is exactly being disclosed and when.  

Importantly, there are situations where tension regarding publication may be negligible. For 

example, some firms are interested in co-producing scientific research as a means of building 

‘absorptive capacity’, that is, the capacity to understand and make use of knowledge produced 

elsewhere (Cohen and Levinthal, 1990, Rosenberg, 1990). Firm employees who engage in 

scientific research activities are also better able to exploit the cutting-edge scientific knowledge 

produced elsewhere and published in the public domain. Once the results are published, other 
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firms only have access to the codified part of the knowledge produced, while the absorptive 

capacity remains proprietary. 

Restrictions on the publication (i.e. a limitation of disclosure) of results stemming from a joint 

PhD project can be considered a special mode of governance. Obviously, restrictions will be 

more likely if the university collaborates with a firm rather than with a PRO. The latter usually 

has a similar interest in disclosing results as quickly and widely as possible, given their public 

mission. That is, PROs are more proximate to universities than firms, because their incentive 

structure resembles the university structure more than that of firms. Therefore we can put 

forward the following hypothesis: 

 

Hypothesis 4: Industry involvement renders publication restriction more likely 

 

Resources, again, are also expected to play a role in publication restrictions. The particular 

imbalance in critical resources can affect the dominant institutional logic. If the university holds 

the critical resources, it can be expected to grant a university partner access to these resources 

provided it can publish research without restrictions. This outcome is likely because the 

university has a stronger negotiating position than the firm. Conversely, if the university’s 

partner holds the critical resource, the partner can be expected to put restrictions on publications, 

as a means to protect their resource from competitors. Such an outcome is likely because, in this 

context, the university’s partner has a stronger negotiating position than the university. Thus the 

following hypotheses can be derived: 

 

Hypothesis 5a: If the university holds critical resources, publication restriction is less likely 

 

Hypothesis 5b: If the university’s partner holds critical resources, publication restriction is more 

likely 

 

Similarly, negotiating positions will differ according to the funding source. If one of the actors is 

the sole funder of the project, it is likely that the institutional logic of the funding organization 

applies. This means that if the university finances the entire project from its own funds, it will be 

unlikely to accept any restrictions on publication, while if the university’s partner funds the 

entire project, it is more likely that publication restrictions will apply. Hence: 

 

Hypothesis 6a: If the university is the sole project funder, publication restriction is less likely 

 

Hypothesis 6b: If the university’s partner is the sole project funder, publication restriction is 

more likely 
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2.3. Overview of hypotheses 
Based on our theoretical outline, we have developed a total of twelve hypotheses. We have put 

forward seven hypotheses regarding the choice of a shared or centralized mode of governance 

and five hypotheses on the option of putting restrictions on the disclosure of results in the form 

of publications. Table 1 provides an overview of the twelve hypotheses in our study. 

Table 1 Overview of hypotheses 

Hypotheses regarding modes of governance 

Hypothesis 1a: Geographical distance renders a shared governance mode less likely 

Hypothesis 1b: Social distance renders a shared governance mode less likely 

Hypothesis 1c: Cognitive distance renders a shared governance mode less likely 

Hypothesis 2a: If the university holds critical resources, it is more likely to control the governance 

Hypothesis 2b: If the university’s partner holds critical resources, it is more likely to control the governance 

Hypothesis 3a: If the university is the sole project funder, it is more likely to control the governance 

Hypothesis 3b: If the university’s partner is the sole project funder, it is more likely to control the governance 

Hypotheses regarding publication restriction 

Hypothesis 4: Industry involvement renders publication restriction more likely 

Hypothesis 5a: If the university holds critical resources, publication restriction is less likely 

Hypothesis 5b: If the university’s partner holds critical resources, publication restriction is more likely 

Hypothesis 6a: If the university is the sole project funder, publication restriction is less likely 

Hypothesis 6b: If the university’s partner is the sole project funder, publication restriction is more likely 

 

3. Methodology and data 

Our empirical analysis is based on data from collaborative PhD projects at the Eindhoven 

University of Technology which resulted in published doctoral theses. We analyzed all such 

theses published between the years 2000-2011 in the following departments of the university: 

Applied Physics, Chemical Engineering, Electrical Engineering, Mathematics & Computer 

Sciences, Mechanical Engineering and four departments involved in Management/Design.
1
 Data 

was gathered by asking the PhD candidates who conducted these collaborative PhD projects to 

fill in a questionnaire. We included this university’s collaborations with both firms and PROs, 

but excluded collaborations with other universities and governmental bodies, as well as those 

with three or more partners. 

Whether a particular PhD thesis was the result of collaboration, was determined by reading the 

abstract, acknowledgements and other relevant front matter of these documents. Of the total of 

                                                             
1 These are the departments of Built Environment, Biomedical Engineering, Industrial Design, Industrial Engineering and 

Innovation Sciences. 
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1783 PhD theses in the specified period, we identified 496 (28%) that had resulted from a 

collaboration with either a firm or a PRO. (From here on, both groups will be referred to as 

‘university’s partner’ or ‘partner’.) Through various methods, we were able to find up-to-date 

contact details of the former PhD candidates for 408 of these 496 collaborations. Each individual 

was approached with the request to submit a questionnaire, in other words we did not draw a 

sample but contacted the full population. After sending two subsequent reminders, we received 

191 completed questionnaires, which is a response rate of 47%. To check for possible non-

response bias, we used the projected respondent method offered by (Armstrong and Overton, 

1977). This method assumes that non-respondents are more similar to late respondents. After 

analyzing the differences between several waves of respondents, we found no serious concerns 

regarding non-response bias.  

 

The received responses are almost evenly split between collaborations with firms (53%) and 

those with PROs (47%). Given the presence of a number of large technology companies in the 

Eindhoven region, it will come as no surprise that firms such as Philips and ASML are well 

represented in the responses, but there are also numerous partners with only one or two 

collaborations. Of all the respondents, 130 (66%) had the Dutch nationality, emphasizing the 

fairly international character of these candidates.  

A consequence of our hypotheses is that we require data from all three partners’ perspectives 

(university, PhD candidate, and collaborating partner). In an ideal world, such data would be 

collected from all three sources. However, this approach would also have very serious 

drawbacks. First, it is often difficult to identify and find up-to-date contact information for all the 

relevant persons. Second, requiring all three completed questionnaires for each case we receive 

would have a dramatic effect on the total number of usable cases.
2
 Third, the supervisors at the 

university or partner institute may not very accurately remember the details of a specific 

collaboration, especially if they were involved in many PhD projects and collaborations over a 

long period. In contrast, for the PhD candidates, it was a once in a lifetime experience, which 

they are likely to remember in detail, resulting in higher data quality. Considering all the above, 

we decided to collect data by sending questionnaires only to PhD students. We are aware, 

though, that using a single source may result in common method bias. To address this concern, 

we applied some remedies offered by (Podsakoff et al., 2003). Among other things, we focused 

our questions as much as possible on actual facts, which were open to interpretation or opinion 

(e.g. who funded the research, or whether there was a publication restriction or not). We also 

piloted a concept survey with several members of the population, to ensure all questions were 

clear and understood the way we intended them, and to ensure that we offered the appropriate 

                                                             
2
 If we assume the response rate for all groups is identical to what we had for PhD candidates (47%), and that non-

response is independent between respondents, then the response rate for complete cases would be 0.47*0.47*0.47 = 

0.104 only, which would have left us with only 42 cases. Moreover, it is likely that the identification and response 

rate among supervisors at both university and partner are lower than those for PhD candidates, which would result in 

even fewer cases.  
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answering categories. On the basis of this pilot, we made a number of changes and added 

examples where helpful. Finally, in addition to remedies for preventing common method bias, to 

make sure there would be no common method bias after conducting the survey, we used 

Harman’s one-factor test. In this method, all variables (dependent and independent) are entered 

into an exploratory factor analysis (Podsakoff et al., 2003). Based on the result of the factor 

analysis, nine factors were extracted, accounting for 73 percent of the total variance, with the 

first factor accounting for about 11 percent of the total variance. This suggests that our study 

does not suffer from common method bias. 

3.1. Description of variables 

According to our hypotheses, the dependent variables in our study concern the governance mode 

of the collaboration and potential publication restrictions. While the hypotheses only distinguish 

between ‘centralized’ and ‘shared’ governance modes, we actually collected more detailed data 

on the way these projects were governed, recognizing there might be different dimensions at 

play. As can be seen from Table 2, we measured both the management (such as daily 

supervision) as well as the decision-making aspects (relating more to one-time, fundamental and 

critical issues, such as the topic, the aims and objectives, and so on). In each case, we determined 

whether the prominent partner is the university (a centralized mode), the partner (also a 

centralized mode), or both (a shared governance mode). Concerning our measurement of 

publication restrictions, we only considered the situation where the partner imposed such 

restrictions. 

Table 2 Descriptive statistics of dependent variables 

Dependent variable Value / mean N 

Prominent partner in managing the 

coordination  

The university: n=88 (46%) 

The university’s partner: n=38 

(20%) 

Both partners: n=65 (34.0%) 

191 

Prominent partner in decision-making  By the university: n=93 (49%) 

By the university’s partner: n=37 

(19%) 

Both partners: n=61 (32%) 

191 

Publishing some results was prohibited due 

to the university’s partner restrictions  

Yes: n=19 (10%) 

 

191 

 

Table 3 reports the correlation between dependent variables. Not surprisingly, we thereby 

observed some degree of correlation between the management and the decision-making 

dimensions. Yet, they are certainly not perfectly correlated, which motivated us to test our 

hypotheses for both different dimensions. There appears to be no significant correlation between 

the governance modes and the publication restriction.  
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Table 3 Correlation between dependent variables 

Variables Prominent partner in 
managing the 

coordination 

Prominent partner in 
decision-making 

Prominent partner in managing the coordination   

Prominent partner in decision-making 0.492***  

Publication restriction 0.084 0.188** 
*p 0.10; **p 0.05; ***p 0.01 

 Phi coefficient was used to measure the association between dichotomous and categorical variables. 

 

Table 4 provides an overview of the independent variables. As discussed in Section 2, we asked 

respondents to evaluate their PhD projects in terms of four types of proximities and two types of 

resource indicators. For measuring geographical proximity, we considered whether the offices of 

university partners are located abroad or not (asking specifically whether the partner’s offices 

were located in its supervisor’s place of residence). As can be seen in Table 4, the geographical 

distance is low in 163 cases, and high in 28 cases. Social distance is measured by observing 

whether the collaborating organizations had previous relationships, as discussed above. We see 

that for most cases, the social distance is low (i.e. there have been previous relationships); in 

only 33 cases is the social distance high. Finally, cognitive distance was measured by asking the 

respondents to rate the university supervisor’s level of knowledge on the specific research topic 

(on a five point Likert-type scale), as well as that of the partner’s supervisor, and then consider 

the distance between these two ratings.  

Our measurements for resource indicators are quite straightforward, simply asking the 

respondents to what degree either partner provided access to unique resources (where we 

provided a number of examples of such resources). For funding, we distinguish between projects 

funded by the partner, projects funded with the university’s own budget, and ‘other funds’ 

(which notably include large public funding organizations such as the Dutch NWO and STW 

agencies, as well as personal scholarship). 

We also measure industry involvement using a dummy, considering whether the university’s 

partner is a firm (dummy=1) or a public research organization (PRO) (dummy=0). Out of 191 

collaborations, 103 involved industry. 
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Table 4 Descriptive statistics of independent variables 

Theoretical 

concept 

Independent variable Values / mean S.D Min Max N 

       

Geographical 

distance  

 

 

Country of the offices of the main 

collaborating partner (where 

supervisor of collaborating 

partner was located) 

The Netherlands: 

n=163 (85.3%) 

Abroad: n=28 

(14.7%) 

   191 

Social distance 

 

No previous relationship between 

supervisors from both the 

university and its partner before 

PhD project 

n=33 (19%)    173 

Cognitive 
distance 

 

Differences between level of 
knowledge of university and its 

partner’s supervisor  

.73 .805 0 3 187 

Critical resources University holds critical resources 3.49 1.190 1 5 171 

Ibid.  University’s partner holds critical 

resources 

3.39 1.092 1 5 169 

Funding PhD project funder  Partner: n=109 (57%) 

University:  n=14 

(7.3%) 

Other: n=68 (35.7%) 

   191 

Industry 

involvement 

 

University’s partner if firm or 

PRO 

Firm: n=103 (54%) 

PRO: n=88 (46%) 
   191 

       

 

As part of our analysis, we also considered the effect of nine control variables. Table 5 presents 

these variables, which all relate to the motivation of the university or the partner to engage in the 

collaboration, and thus offer an alternative explanation of the phenomena we measured. (Below 

you can find more information on how we entered these control variables in our analyses.) 
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Table 5 Descriptive statistics of control variables 

Control variable Value / mean S.D Min Ma

x 

N 

 

Motivation of collaborating partner: 

     

A need for a very specific piece of knowledge 

to fill an existing knowledge gap 

3.58 1.154 1 5 174 

A more general increase in the organization’s  

longer-term stock of knowledge in a specific 

area 

3.70 0.987 1 5 169 

Promoting employee to obtain a PhD (in cases 

where the PhD candidate was employed by 

the collaborating partner prior to the PhD 
project) 

2.67 1.389 1 5 130 

Creating and maintaining linkages to 

universities  

3.73 0.984 1 5 177 

 

Motivation of university: 

     

Collaboration was required to obtain public 

funding 

2.83 1.428 1 5 134 

Attractiveness of research topic 3.94 0.829 1 5 173 

Alignment of university research with industry 

needs 

3.57 1.170 1 5 172 

Contributing to the regional or national 

economy 

2.64 1.141 1 5 143 

Creating and maintaining linkages to industry 3.74 1.116 1 5 170 

      

      

      

4. Results and discussion 

Using binary logistic regressions, we tested our 12 hypotheses for the effect of proximity and 

resource imbalances. A general overview of these regressions is shown in Table 6. Each of the 

Columns [1] to [6] has a different dependent variable relating to the governance mode, whereas 

for Column [7], the dependent variable is whether or not the partner imposed a publication 

restriction. Note that this initial analysis does not yet enter the control variables; we will do that 

later.  
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Table 6 Regression analysis of impact from proximity and resource variables on governance modes 

Governance mode Centralized Centralized Shared Centralized Centralized Shared  

Dependent variable 
[1] 

University 
manages 

[2] 
Partner 
manages 

[3] 
Both 

manage 

[4] 
University 

decides 

[5] 
Partner 
decides 

[6] 
Both  
decide 

[7] 
Publication 

restriction 

Distance variables   

Geographical distance 1.115** 

(4.348) 

 

-.282 
(.156) 

 

-1.050* 

(3.134) 
[H.1a] 

.741 
(2.091) 

 

.490 
(.519) 

 

-1.148* 

(3.797) 
[H.1a] 

1.545** 

(5.377) 

 

Social distance -.614 

(1.508) 
 

-.529 

(.666) 
 

.840* 

(3.191) 
[H.1b] 

.160 

(.117) 
 

-1.419* 

(3.359) 

 

.456 

(.926) 
[H.1b] 

.290 

(.192) 
 

Cognitive distance .054 
(.056) 

 

-.087 
(.078) 

 

-.041 
(0.031) 
[H.1c] 

.121 
(.287) 

 

.474 
(2.350) 

 

-.437* 

(3.216) 
[H.1c] 

.531 
(2.325) 

 

Resource variables   

University holds 
critical resources 

 .510*** 

(8.641) 
[H.2a] 

-.632*** 

(9.793) 
 

-.058 
(.136) 

 

.388** 

(5.592) 
[H.2a] 

-.807*** 

(13.523) 

 

.138 
(.716) 

 

.056 
(.053) 
[H.5a] 

University’s partner 
holds critical 

resources 

-.237 
(1.696) 

 

.344 
(2.362) 

[H.2b] 

.005 
(.001) 

 

-.232 
(1.758) 

 

.473** 

(3.933) 

[H.2b] 

-.070 
(.153) 

 

.404 
(1.851) 

[H.5b] 

University funds the 
project itself 

-.151 
(.046) 
[H.3a] 

-.883 
(.574) 

 

.782 
(1.122) 

 

1.036 
(1.807) 
[H.3a] 

-.833 
(.501) 

 

-.586 
(.447) 

 

2.022* 

(3.144) 
[H.6a] 

University’s partner 
funds the project 

-1.168*** 

(8.323) 

 

.877 
(2.732) 
[H.3b] 

.762* 

(3.425) 

 

-.613 
(2.507) 

 

.552 
(1.005) 
[H.3b] 

.398 
(.981) 

 

1.182* 

(2.754) 
[H.6b] 

Other        

Industry involvement .006 
(.000) 

 

-1.247** 

(6.397) 
 

.802** 

(4.012) 
 

-.635* 

(2.962) 

 

-.780 
(2.376) 

 

1.219*** 

(8.566) 

 

1.899** 

(5.388) 
[H.4] 

Control variables No No No No No No No 

Model fit 
(Nagelkerke R2) R2=0.217 R2=0.201 R2=0.135 R2=0.180 R2=0.257 R2=0.167 R2=0.298 

N 147 147 147 147 147 147 147 

 
Significance levels: ***: 1%, **: 5%, *: 10%. All cells with 10% significance or better are shown in bold. Columns [1] to [7] are binary logit 

regressions.  

 

Table 6 shows that geographical distance has a significantly negative impact on both shared 

project management and decision-making based on mutual agreement, supporting Hypothesis 1a. 

As argued before, we believe that this high geographical distance between the university and its 

partner reduces the level of trust due to less and less frequent interaction and face-to-face 
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communication between them (Ponds et al., 2007, Boschma, 2005, Desrochers, 2001). In these 

cases, the partners opted for centralized governance opposed to shared governance. Table 6 also 

shows that in such scenarios, the university is far more likely to perform the governance tasks 

than the partner. Perhaps this is because we also observed that the PhD candidate in most cases 

resided at close proximity to the university (not separately reported in this paper); thus there is a 

low spatial distance between this candidate and the university – and a high spatial distance 

between this candidate and the partner. 

Regarding Hypothesis 1b, we found that social distance has a positive effect on shared 

management, meaning that this hypothesis regarding shared mode of management is rejected. 

Our results further indicate that social distance among partners does not have any significant 

effect on the shared decision-making. 

Regarding Hypothesis 1c, we found no effect of differences between the level of knowledge at 

the university and its partner’s supervisors (cognitive distance) on shared management. 

However, our results show that cognitive distance has a negative impact on shared decision-

making, meaning that Hypothesis 1d regarding shared decision-making is confirmed.  

Continuing with the role resources play in the mode of governance, we conclude that decision-

making is indeed strongly dependent on the ownership of critical resources, such as data or 

research facilities. This result confirms Hypothesis 2a and Hypothesis 2b. If the university holds 

these resources, this also has a positive effect on its likelihood of managing the project, but the 

same does not apply to partners. Concerning our Hypotheses 3a and 3b, funding by the 

university or its partner does not increase its likelihood to manage the project, nor to centralize 

decision-making. 

 

Finally, we consider in what situations publication restrictions occur. Our results in Table 6, 

Column [7] show that industry involvement (meaning the university’s partner is a firm as 

opposed to a PRO), renders publication restrictions more likely. This result supports Hypothesis 

4. We believe the firm’s focus may be predominantly commercialization activities, and in this 

case, the disclosure of output can run the risk of knowledge leaking to a firm’s competitors.  

 

Ownership of critical resources (Hypothesis 5a and Hypothesis 5b) has no effect on publication 

restrictions. Concerning funding, partner funding increases the likelihood of publication 

restrictions (confirming Hypothesis 6b), while university funding does not reduce this likelihood 

(rejecting Hypothesis 6a). That is, universities do not seem to defend an open publication attitude 

in such collaborations, even when they have the bargaining power to do so (by owning critical 

resources). Furthermore, as we mentioned, our results show that in cases where projects are 

funded by a partner or even by the university itself, publication restrictions increase. It is clear 

that in the first situation, the partner as a funder stays in power so imposes no publication 

restrictions. However, in the second situation (university is a project funder), it seems that the 

university partner tries to maintain the power balance by placing restrictions. We need to stress, 
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however, that regardless of the effects we found, publication restrictions remain rare, as can be 

seen in Table 2. 

 

As there might be alternative explanations for the evaluated phenomena, we performed 

robustness checks by adding nine control variables, all relating to the motivation of either the 

university or the partner to collaborate (see Table 5). However, in order to prevent losing a 

degree of freedom unnecessarily, we opted to include the control variables one by one, each time 

checking whether the conclusions regarding the confirmed hypotheses were still valid. In our 

findings below, a high robustness score means that the initial effect also holds whatever control 

variable is added, and that the weaker the score, the more often the effect disappeared when one 

of the nine variables was added.  

 

Table 7 shows an overview of the results of our robustness checks for each of the accepted 

hypotheses.  As can be seen, the robustness scores do tend to vary. In particular, the effect of 

funds at the partner organization on the decision to restrict publication (Hypothesis 6b) can be 

said to be slightly robust, as this effect was only found in three of the nine regressions that 

included a control variable. The remaining hypotheses confirmed in the initial analysis were 

found to be robust in at least five out of nine regressions.  
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Table 7 Overview of results for all hypotheses, including robustness checks 

 Regarding shared 

management 

Regarding shared 

decision-making 

Hypothesis 1a: Geographical distance renders a shared 

governance mode less likely 
Confirmed  

(robustness: 6) 

Confirmed  

(robustness: 6) 

Hypothesis 1b: Social distance renders a shared 

governance mode less likely 

Rejected No effect 

Hypothesis 1c: Cognitive distance renders a shared 

governance mode less likely 

No effect 

 
Confirmed 

(robustness: 5) 

Hypothesis 2a: If the university holds critical resources, 

it is more likely to control the governance 
Confirmed  

(robustness: 9) 

Confirmed  

(robustness: 9) 

Hypothesis 2b: If the university’s partner holds critical 
resources, it is more likely to control the governance 

No effect Confirmed  

(robustness: 7) 

Hypothesis 3a: If the university is the sole project 

funder, it is more likely to control the governance 

No effect No effect 

Hypothesis 3b: If the university’s partner is the sole 

project funder, it is more likely to control the 

governance 

No effect No effect 

Hypothesis 4: Industry involvement renders publication 

restriction more likely 
Confirmed (robustness: 9) 

Hypothesis 5a: If the university holds critical resources, 
publication restriction is less likely 

No effect 

Hypothesis 5b: If the university’s partner holds critical 

resources, publication restriction is more likely 

No effect 

Hypothesis 6a: If the university is the sole project 

funder, publication restriction is less likely 

Rejected 

Hypothesis 6b: If the university’s partner is the sole 

project funder, publication restriction is more likely 
Confirmed (robustness: 3) 

  

 

5. Conclusions, implications and future research 

In summary, this study finds three main robust results: (i) geographical and cognitive distance 

render the choice of a shared governance mode less likely, while social distance was found to 

have no effect; (ii) the partner controlling critical project resources tends to centralize project 

governance, and (iii) partnering firms are more likely to put restrictions on publication output 

than public research organizations. 
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We believe our conclusions have implications not only for universities wanting to improve the 

performance of collaborations, but also for their partners. As earlier research (Salimi et al., 2013) 

has shown that projects adopting a shared governance are more successful than those adopting a 

centralized governance mode, one may consider the conditions that favor shared governance in 

future project selections. As geographical and cognitive distance make the adoption of a shared 

mode of decision-making less likely, universities are recommended to either: (i) be selective in 

choosing collaborations and favor those collaborations where partners are located nearby and 

have a similar knowledge level, or (ii) not to select on the aforementioned aspects, but insist on 

having a shared governance by sharing both decision-making and project management tasks, 

even though that might require additional investments in time and resources from  both 

collaborators. Furthermore, we believe that when it comes to accepting publication restrictions, 

universities could be more critical than they are at present. While universities may not always be 

in a position to bargain, they can certainly do so if they have critical resources. Our results show 

that even in such cases, universities often do not make use of their bargaining power to ensure 

open publication. 

Our recommendations to universities’ partners (firms and public research organizations) mirror 

to a large degree our recommendations for universities. We advise them to seek collaboration 

with universities that are located relatively nearby. Given our findings that with long-distance 

collaboration, the PhD candidate usually resides close to the university anyway, choosing a near-

by university provides other advantages also to the partner. If one, nevertheless, enters into a 

long-distance collaboration (for instance because the institute located further away is more 

attractive in terms of its expertise), then the partner should be willing to spend additional 

resources and time to ensure that shared governance is achieved, thus improving the chances of 

high output. Concerning cognitive proximity, the implication for partners would be to allocate 

supervisors who have a knowledge level on the specific topic that is roughly in the same range as 

that of the allocated university supervisor. In that case, a shared governance mode becomes more 

likely and this in turn affects the probability of a project’s success. 

Our study has a number of limitations, some of which suggest avenues for further research. To 

begin with, all our cases are from one single university (Eindhoven University of Technology). 

Even though this university has no strict guidelines on PhD collaborations, with faculty members 

having a large degree of freedom to design their collaborations, we cannot exclude some aspects 

being university-specific. In order to be able to generalize this for other institutions, other 

national contexts, and other disciplines, we hope future studies can test our findings in different 

settings. Regarding the national setting, we have operationalized our geographical distance as 

whether both collaborative partners were located in the Netherlands, or not. Given the small size 

of the Netherlands, we regard this as an obvious choice, since all distances between the 

university and national partners can easily be travelled within one working day. In a larger 

country, however, the longer distances could have quite different implications, and more refined 

conceptualizations of distance could be explored. A further limitation is that we have only 

considered successfully concluded PhD studies, where success is defined as the PhD candidate 
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receiving the doctoral degree. We have not explored the relationship between governance modes 

and the likelihood of PhD collaborations failing prematurely, for whatever reason. A study on 

PhD failures in the context of collaborations could extend our understanding of this area. Finally, 

while we restricted ourselves to collaborative PhD projects, future studies exploring governance 

modes across other types of collaborations (like R&D) could complement the current insights. 
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